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P R E F A C E 

Land has certain unique characteristics which distinguish it from 
the other major factors of production and which cause its users to 
respond in special ways to the stimulation of price shifts or institu
tional changes. Methods of using land and its share in the national 
income are therefore determined according to principles whose ap
plications are sufficiently different from those of other production 
factors to justify separate study. Hence, the social science of land 
economics, the purpose of which is the formulation of a systematic 
body of knowledge concerning the characteristics and utilization of 
land that society may employ in determining allocations and uses 
that will best serve to achieve desired ends. 

The content and arrangement of the subject matter of this book 
are the outgrowth of nearly two decades of experience in teaching. 
Part I presents certain definitions and relationships to give the stu
dent the essential background and perspectives for a proper under
standing and appreciation of the field of land economics. Part II 
analyzes the fundamental principles of the economic and social 
processes of land utilization, operating within the system of prop
erty rights as construed by the prevailing economic philosophy. 
These principles are designed to shape the tools by which the prob
lems of land use may be attacked and resulting policies and pro
grams understood. Part I I I describes the spatial requirements and 
most important characteristics peculiar to the seven major land uses. 
These chapters provide the factual basis for a comprehensive under
standing of the land utilization pattern and the competition of land 
uses in producing economic goods and services. 

Part IV analyzes the major land use problems of tenure and ten
ancy, valuation and credit, taxation and conservation, and the 
policies and programs that have been established or which would 
be most effective in solving them. These problems have been anal
yzed in Part IV rather than in the seven chapters of Part I I I describ
ing major land uses, in order to focus attention and thinking on the 
economic and social problems associated with land utilization. For 
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example, tenure and tenancy problems in utilizing agricultural land 
are discussed in Chapter XIV, "Land Tenure and Tenancy," along 
with tenure and tenancy problems of the other major types of use, 
rather than in Chapter VII, "Agricultural Land." Some contend that 
land credit and land taxation problems are land tenure problems 
arising from aspects of human behavior in which property rights in 
land are the dominant directing factor, just as are tenancy problems. 
Land credit and taxation problems are so large and significant, how
ever, and courses of study, research, and administration have al
ready been established in these fields, that it seems best to devote 
separate chapters to these problems. 

The last section of the book (Part V) is devoted to an analysis of 
planning and control of land use in the interests of improving the 
quality of human living. Far-reaching economic and social changes 
have recently shaken the very foundations of society, and present 
new and interesting problems for solution. The content of land eco
nomics must be geared to and determined by the efforts of the 
nation and the world to improve human living, including full em
ployment and higher nutritional levels. Over large parts of the world 
the mass of the people can improve their lot chiefly by improving 
their ways of using the soil and other natural resources. 

The author wishes to acknowledge the encouragement and assist
ance of many colleagues, friends, and students in the preparation 
of this volume. G. H. Craig was particularly helpful in the prepara
tion of the first six chapters. Virgil Hurlburt's critical reading and 
constructive criticisms of Parts III and V improved these chapters. 
Oswald Brownlee gave valuable assistance in reading and criticizing 
Chapters V and VII ; Victor Sullam, Chapter IV; Rainer Schickele, 
Chapter XIV; M. Slade Kendrick, Chapter XVI, and Arthur C. 
Bunce, Chapter XVII. John J . Haggerty and the late Leonard A. 
Salter, Jr., made general suggestions concerning the organization 
and presentation of the material, and Miss Erdine Maxwell assisted 
in preparing the charts. The author is particularly indebted to John 
Ise for his careful editing of the entire manuscript and his many 
helpful suggestions throughout. Finally, I am grateful to Miss 
Margaret Austin, who prior to her death in May, 1944, assisted in 
the preparation of the entire first draft, and to her sister, Miss 
Nancy Austin, for her efficient help in the preparation of the final 
copy and the mechanics of publication. 

June, 1946 ROLAND R. RENNE 
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C H A P T E R O N E 

L A N D A N D L I F E 

C L I M A T E , l and forms , a n d natural resources (soi ls , water , minerals , 
natural vegetat ion, and nat ive animal l i f e ) c o m b i n e to m a k e u p the 
physical environment within w h i c h m a n exists. T h e bas i c ear th re
sources are t ransformed by l abor into e c o n o m i c goods a n d services 
which satisfy h u m a n w a n t s . T h e great impor tance of land in deter 
mining man's e c o n o m i c a n d cultural progress is due largely to the 
diversification, relat ive scarci ty, and local izat ion of its resources . 
Arable fa rm land and the most useful minerals , especial ly , are not 
dis tr ibuted evenly over t h e earth's surface b u t are highly local ized. 

S t r a t e g i c R o l e o f L a n d R e s o u r c e s . T h e struggle for pol i t ical 
control of r a w materials is indicat ive of the highly local ized nature 
of land resources . Discover ies of n e w land bodies a n d n e w natural 
resources h a v e b e e n milestones a long the p a t h of e c o n o m i c progress 
and cultural deve lopment . T h e discovery a n d extract ion of minerals 
is a lmost a lways one of the principal ob jec t ives in exploration a n d 
colonizat ion, b e c a u s e nations control l ing the most important min
erals can forge a h e a d and may b e be t ter ab le to w a g e successful 
defensive or offensive w a i f are . S i n c e mineral supplies are fixed a n d 
l imited, internat ional rivalry grows m o r e intense as their c o n s u m p 
tion increases . E v e n if an equi tab le redistr ibution of mineral re
sources were polit ical ly possible , it would b e physical ly impossible , 
because some deposits are un ique and others too l imited to b e 
divided a m o n g the numerous would-be users. 

Access to useful minerals and diverse types of arab le lands 
enables industrial and agricultural t echnology to advance . T h e en
c o u r a g e m e n t of inventive genius f requent ly associated with harness
ing the forces of nature is a significant ex amp l e of land's inf luence 
on h u m a n progress . Nations wi th relat ively favorable natural en
vironment h a v e usually deve loped greater industrial p lants a n d a 
more complex technology than h a v e nations comparat ive ly poor in 
access ib le natural resources . F o r example , G r e a t Britain's rap id d e -
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4 LAND E C O N O M I C S 

velopment into a world power was caused largely by the industrial 
and commercial lead it secured while the Continent was engaged in 
the Napoleonic Wars. This early leadership was made possible by 
Britain's readily available water-power sites; deposits of coal used 
in steam engines; limestone and iron ore necessary for making steel; 
and ready access to the sea, the major transportation medium of the 
time. The United States, because of her rich, arable lands and large, 
accessible deposits of the more useful minerals, has made great ma
terial progress and is one of the leading powers of the twentieth-
century world. 

Influence of Land on Culture . The physical environment does 
not specifically predetermine man's way of living, but it does set 
certain limits to the development of his activities and institutions. 
Soils, climate, and mineral resources are highly localized, the 
amount of arable land suited to the growth of important foodstuffs 
and fibers varies widely among nations, and such natural conditions 
as topography, or the amount, nature, and timing of the precipita
tion, influence not only the technical practices but the people them
selves and their entire economic and social organization. If it is to 
survive over a long period of time, human culture must be in har
mony with physical environment. 

The physical environment is a major determinant of the pattern 
of man's economic and social organization in a relatively primitive 
society, but in highly industrialized societies the physical environ
ment is considerably less influential. This "geographic determinism" 
does not mean that cultures become exactly alike under similar 
physical conditions. Rather, it implies that the effect of climate, 
topography, fertility, and other physical factors upon all cultures 
will be relatively predictable. A somewhat barren controversy has 
developed between advocates of "geographic determinism*'1 on the 
one side and "cultural determinism"- on the other. Both schools tend 
to oversimplify the relationship between nature and nurture, 
whereas in reality the functioning culture is produced by a mutual 
adaptation of the two. 

The necessity of harmonizing human culture with physical envi-

1 See particularly Ellsworth Huntington, Civilization and Climate, Yale 
University Press, 1924, and his other writings; Ellen C. Semple, Influences of 
Geographic Environment, Holt, 1911; R. H. Wlritbeck and O. J. Thomas, The 
Geographic Factor: Its Hole in Life and Civilization, Appletort-Century, 1932. 

2 See especially Wilson D. Wallis, Culture and Progress; Whittlesey 
House, 1930. 
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ronment may be illustrated by the American experience with west
ern land settlement. The 160 acres allotted to each settler under 
early homestead policies proved satisfactory in the comparatively 
humid Middle West, but this acreage was insufficient to support a 
family in the more arid Great Plains. 3 Allotments were doubled in 
1909, and in 1916 a full section was allotted if the land was to be 
used for ranching. Unfortunately, much of the land had already 
been subdivided into small, uneconomic parcels. This subdivision 
and the resulting land system were important causes of such prob
lems as overgrazing, soil blowing, and farm abandonment, which 
became so acute that in the thirties the federal government inaugu
rated a submarginal land purchase and development program in 
parts of the Great Plains, to repair some of the damage caused by 
earlier land policies and to bring about land tenure and utilization 
practices more suited to the natural environment. Exploitative cut
ting and abandonment occurred in the case of forest lands. Thus, 
American land settlement experience is evidence that climate and 
land forms are strategic in forcing cultural adaptation. 

Influence of Culture on Land. Land is not simply an active 
agent causing cultural adaptation, but is itself subject to rather sig
nificant changes. Its face may be lifted and its rough forest profiles 
transformed into smooth airplane runways or terraced rice paddies. 
Man>- man-made land structures become permanent and thereafter 
similar for economic treatment to the structures laid down by nature 
originally. 

During the last two centuries rapid strides have been made in the 
use of earth strata unutilized before the development of modern 
machinery and technology. The subsurface has been made to yield 
its fossil fuels (oil, gas, and coal) and its metals to make machines 
which use these fuels. Railroads, automobiles, and trucks have been 
responsible for many changes in the earth's profile; and water has 
also come to be more intensively used for various purposes such as 
irrigation. Development of the airplane, the radio, and the modern 
skyscraper has permitted greater use of the supersurface (a ir ) for 
transportation, communication, and other purposes. 

Since the use of land is no longer confined to the earth's surface, 
area and acreage have become less dependable measures of the 

a The Great Plains area is, roughly speaking, that section of the United 
States lying between the 98th meridian and the eastern edge of the Hocky 
Mountains. 
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total economic supply of land. These changes, with the development 
of technology, have increased the economic supply of land far be
yond earlier potentialities in most lines of production. Improved 
transportation and production methods accompanying the applica
tion of science and machine technique to mining, manufacturing, 
and agriculture have made available Jand which was formerly use
less because of its inaccessibility or inferior quality. Land now re
sponds much more readily to increases in demand for its products 
with increases in the amount of land available. 

Agricultural land use in modern technological, commercial econo
mies is much more complex than that in a simple hand-labor, animal-
energy economy. Non-agricultural uses are even more numerous 
and complex, competing for land not only with agriculture but also 
among themselves, though they are closely interrelated. Modern 
society is characterized by the expanded, accelerated use of natural 
resources to satisfy human wants. Study of the principles governing 
the economic utilization of land is, therefore, increasingly important. 

LAND ECONOMICS AS A SOCIAL SCIENCE 

Man's attempt to appropriate land for his use and possession is 
the subject matter of land economics. Only when land becomes 
scarce do economic problems arise. So long as land is relatively 
abundant, as it is under primitive conditions where population is 
small and soil use unspecialized, serious difficulties will probably 
not occur. The early nomad did not bother to appropriate any part 
of the lands grazed by his flocks, as long as he was sure that in his 
wanderings he could always find the needed pasture. But as the 
land was tilled and used more intensively to satisfy the wants of a 
growing population, the right to use certain lands became more 
valuable and more fiercely contested. Scarcity of land with desired 
production or location qualities, and use of human labor and accu
mulated capital goods to produce food and fiber from the tilled 
acres, necessitated the establishment of certain individual legal 
rights of ownership or property in the land. 

Land economics focuses attention on situations and problems in 
which the use of land is the strategic, limiting, or decisive factor. 
Since land could not be a limiting factor if it were superabundant, 
and since property in land would not exist under such conditions, 
the problems with which land economics is concerned are those 
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associated with the institution of property in land. Property governs 
men's relations to one another in utilizing land. 

Study of economic problems in land use is not an end in itself but 
a means to determine principles and methods by which human wel
fare may be increased. This betterment of the conditions of living 
is the standard by which all policies and programs of land utiliza
tion, public or private, should be measured. 

Definition and Scope of Land Economics . Land economics 
deals with the problems of cost, price, value, income, and use-con
trol aspects of utilizing land as a factor in the production of eco
nomic goods and services. It has been said that all human creation is 
basically re-creation and all production re-production. Producers of 
economic wealth do not make anything completely new, but per
form a process of "extraction'" and "conversion" reworking the basic 
element, land, into useful things ("wealth") . Land, which is defined 
as the basic natural earth resource, is transformed into usable, want-
satisfying goods through the efforts of" agriculture, industry, and 
commerce. 

Land economics deals with economic problems involved in utiliz
ing soils, forest, minerals, water, topography, and climate for pro
duction of food, fuel and fiber, lumber, metals, recreation, irrigation 
and drainage, location sites (dwelling, business, and industrial sites), 
and transportation. Most land economists have been trained in the 
field of agricultural economics, and have, therefore, devoted most 
of their energies to determining principles and solving problems 
applicable to farm and ranch lands. Agricultural land economics, 
like farm management or agricultural marketing, may be considered 
a subdivision of agricultural economics; but the full scope of land 
economics is a distinct, applied field of the parent discipline-
economics. 

Land economics, even when limited to consideration of agricul
tural land utilization, is clearly distinguishable from farm manage
ment, although the two fields are not mutually exclusive. In farm 
management, the strategic or limiting factor is management, while 
in land economics it is land, either because of its natural qualities 
of location and fertility, or because of the institutions or behavior 
patterns established to govern its use. Farm management focuses 
attention on the management problems of an individual firm, and 
the choice of enterprises for a farm or ranch, or group of farms and 
ranches. Land economics considers especially how the individual 
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firm affects land use and how it affects groups using or interested in 
the land. The problems with which the farm management economist 
is concerned are the individual farm operator's decisions with re
spect to alternative enterprises—such as grain or livestock produc
tion. The land economist is interested in community, state, or 
national problems, such as tenancy, land taxation, foreclosure, and 
soil depletion. The institution of property in land is the focus of 
attention in land economics since it determines the major relations 
of man to land, and since most of the problems of land economics 
are intimately connected with the exercise of property rights as 
construed by the prevailing economic philosophy. 

Recent Interest in Land Economics . The subject of land eco
nomics is a comparatively new one in American college and univer
sity curricula, and in the thinking of agricultural and business 
leaders. 4 The Division of Land Economics in the United States 
Bureau of Agricultural Economics was established in 1918, but not 
until the thirties were soil conservation, resettlement and rehabilita
tion, agricultural adjustment, subsistence homesteads, county agri
cultural planning, farm tenancy reform, control of floods and water 
facilities, and related legislation made a part of our national pro
gram. Each of these is primarily concerned with working out better 
economic relationships between man and land to make possible a 
more permanent and satisfactory American agriculture, industry, 
and level of living. 

This increased interest in land economics is the result of forces 
operative during a considerable period of our history—forces which 
have brought about land use problems so acute and spectacular that 
serious public concern has been aroused. The American policy of 
quickly transferring the public domain to private ownership resulted 
in rapid settlement, speculation, and widespread resource exploita
tion. The increase of absentee ownership and tenancy associated 
with speculation and finance capitalism increased the tendency to 
wasteful, planless exploitation of natural resources. Feverish busi
ness activity and high prices in the First World War period post
poned the conservation movement begun in Theodore Roosevelt's 

4 In a survey, made by the author in 1940, of 44 state agricultural colleges 
and state universities, 37 were offering at least one course in land economics. 
The distribution of these 37, by periods in which their first land economics 
course was offered, is: Prior to 1930, 11; 1930-1934 inclusive, 12; 1935-1940, 
14. Thus 26 (nearly three-fourths of those offering land economics courses) 
offered a course for the first time during the thirties. 
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administration after the disappearance of free land and the devasta
tion of much of our wildlife and forest land; and the industrial and 
technological expansion and investment speculation of the postwar 
twenties, in spite of widespread agricultural depression, further 
postponed it. 

However, dust storms in the West, floods in the East, serious long
time disparities between farm and non-farm prices, loss of foreign 
markets, heavy mortgages, high interest rates, and excessive taxes 
have recently made us more conscious of the harmful effects of soil 
erosion and rapid resource exploitation. The business depression of 
the thirties and the efforts to reduce unemployment further encour
aged public activity in the improvement of land use practices and 
in the development of sound conservation methods. The progress 
made along these lines just prior to the Second World War which 
began in Europe in September, 1939, was an important factor in 
preventing a duplication of the rape of our natural resources, par
ticularly agricultural lands, that occurred during World War I. 

These causative forces and events will be considered more fully 
in the chapters that follow. The general approach of the science of 
land economics to the solution of the problems growing out of these 
forces and events is briefly sketched in the following section and 
discussed in more detail in Part IV, 

LAND AND E C O N O M I C P R O B L E M S AND P O L I C I E S 

Basic Economic Problems. The use of land, like the use of 
other economic goods, is subject to economic forces such as those 
of supply and demand. Land has certain unique characteristics 
which distinguish it from the other major factors of production and 
cause it to respond in special ways to the stimulation of price shifts 
or institutional changes. Two such characteristics not common to the 
human element or to capital in production are permanence of land 
and its fixity in space. The method of using land and its share in 
the national income are therefore determined according to prin
ciples whose applications are sufficiently different from the other 
production factors to justify separate study. 

These differences in the response to price or institutional changes 
give rise to serious problems. Should income from land be taxed 
differently from other income? Does land ownership give the owner 
peculiar monopolistic control, because of land's non-reproducible 
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nature, the scarcity of certain kinds of land, and the lack of substitu-
tability among individual parcels? Answers to these questions in
volve careful study of the characteristics of landed property and 
the particular economic system within which it operates. 

American public and private land use policies have developed in 
a commercialized price economy where the principle of specializa
tion and division of labor is generally accepted and applied. Land 
resources are used to produce want-satisfying goods and services in 
an economic environment dominated by private enterprise and pro
duction for sale and profit. 

The price system gives rise to many land utilization problems that 
would not occur in a more primitive, self-sufficing economy. Land 
economists are concerned with prices because land use is deter
mined largely by the market price of the products of land and the 
costs of producing them. Price fluctuations create many land utiliza
tion problems. For example, if prices of farm products decline 
rapidly, the farmer must adjust his costs of production, among other 
things, in order to survive. The two major means of adjustment for 
the farmer are tightening his belt or taking it out of the soil. He may 
reduce his level of living, as a means of reducing costs of production, 
but frequently this is not enough. Some other approach must then 
be made to the problem of living within his reduced income. Too 
often the adjustment takes the form of "mining" or exploiting the 
soil. For example, a farmer may apply insufficient fertilizer or till 
inadequately, allowing undue decline in fertility, spread of weeds, 
expedited erosion, and soil blowing. Price changes are therefore 
extremely significant in land economics, since price disparities be
tween things bought and things sold often cause those who utilize 
land resources directly to mine them through ill-adapted, short
sighted practices. 

Property rights ill adapted to the general welfare are often respon
sible for exploitation of land resources. A notorious case is that of 
allowing separate drilling of oil wells by different owners into a 
common pool. The race to obtain the most oil first drains supplies 
much more quickly than the relative needs of present and future 
would make desirable. 

Land economists try to discover and explain why and how these 
situations develop, with the purpose of assisting individuals and 
agencies in the formulation of policies and programs which will 
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bring about better use of land resources and a higher level of gen
eral welfare. 

Policies and P r o g r a m s . A policy is "a specific plan of action, or 
method of achieving desired ends, followed for a considerable 
period of t ime." 5 The "desired ends" in land economics are to de
velop the principles of land use and appropriation as a means to 
improve the economic and social conditions of living. Land policies, 
public or private, form the field of operations within which indi
viduals plan land use; and one of the functions of land economics 
is to analyze these policies and the principles upon which they are 
based, to determine whether they are the most consistent or the 
most feasible means of achieving the goals of maximum welfare. 

The land policy of a nation is "an evolutionary growth in which 
politics, ambitions, fears, prejudices, traditions, beliefs true or un
true, and myths each and all have an influence."'1 Physical factors 
such as soil characteristics, topography, and humidity; technologi
cal inventions and developments; biological factors such as im
proved varieties of plants and better types and breeds of animals; 
economic and political factors such as taxes, import duties, export 
subsidies, tariffs, nationalism, and self-sufficiency—all assert their 
influence on a nation's land use policy, some working together, some 
against each other. The resulting policy is formed by an intricate 
mosaic of factors. 

Current phases of a land policy are more properly termed pro
grams. Reference to "programs" is usually to immediate events, 
plans, or institutions which are the contemporary manifestations of 
the longer-time, more fundamental policy. 7 Land use programs, in 
other words, represent current efforts designed to achieve the ob
jectives implicit in the prevailing land policy. They are the means 
by which the policy is translated into action. They include efforts 
of private and public agencies to set up rules and administrative 
procedures for achieving immediate goals. 

•'• The term policy in its most comprehensive meaning lias been defined as 
implying "a more or less carefully considered and fundamental course of action 
followed consistently for a period of years." (See John D, Black, "The Problem 
of Determining an Economic Policy for American Agriculture," in E. A. 
Duddy (ed.) , Economic Policy for American Agriculture, University of 
Chicago Press, 1932, p. 1.) 

'"• A. C. Black, "Agricultural Policy and the Economist," Journal of Farm 
Economics, vol. XVIII, no. 2, May 1936, p. 311. 

: Ibid., p. 312. 
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C H A P T E R T W O 

THE utilization of land as well as that of other goods is subject in a 
general way to economic forces such as those of interplay of supply 
and demand. However, the conditions of supply and demand are 
not exactly the same for each of the factors of production, nor do 
they operate in precisely the same manner to determine land income 
or rent as they do to determine labor income (wages) , capital re
turns ( interest) , or management income (profits). 

In order to develop mature judgment concerning the response 
which land and land users will make to the stimuli of price, prop
erty, or administrative rulings, students must acquire a knowledge 
of the physical supply of land and, more important, an understand
ing of the characteristic economic responses of land and land 
suppliers. 

S U P P L Y A S P E C T S O F LAND IN PRODUCTION 

Physical and Economic Supply of Land. The supply of land 
considered in a strict physical sense consists of the whole earth—its 
land surface and subsurface, water areas, and atmosphere. The total 
physical supply of land on the earth, therefore, may be considered 
fixed and limited. Another aspect of land supply is of greater eco
nomic and social significance than absolute physical supply. This is 
the economic supply of land which may be defined as the schedule 
of land units which will enter particular uses in response to price 
at a given time and given places. For certain purposes a supply 
function will be used to denote the response of land to other factors 
than price, such as government rules and regulations, subsidies, or 
other forms of stimulating the use of land. 

The potential economic supply of land—all land which might pos
sibly or ultimately be used for any purpose—differs from total physi
cal supply because, for some uses to which man could put land, as 
far as physical possibilities are concerned, certain lands will never 
be economically desirable or suitable. In other words, the entire 

17 
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physical supply of land may not be economically available or usable 
for certain purposes, either now or at any time in the future. The 
present economic supply of land—that which is now being used for 
all economic production—reflects current utilization practices and 
takes into account current economic availability and adaptability 
for specific uses. It represents the economic response to demand for 
land under existing cultural and technological conditions. 

A complete inventory of the world's physical supply of land re
sources cannot be presented. Many mineral deposits of great value 
to man no doubt have not yet been discovered. In many parts of the 
world, moreover, land resources have not been carefully surveyed 
to make possible any adequate inventory or classification of existing 
physical resources. To make a complete inventory of present eco
nomic supply, it would be necessary to outline the areas now used 
by man for various purposes. Although data showing physical re
sources, together with present land utilization patterns, are helpful 
in giving the student of land economics some understanding of 
existing relationships between man and land, it is more important 
for him to have a clear understanding of the man-land relationships 
which determine present economic supply for each of the uses to 
which land is put. By the term "supply of land," therefore, will be 
meant the present economic supply for each use—that is, the eco
nomic supply currently available for agriculture, forestry, recrea
tion, mining, transportation, and urban uses. This meaning of "sup
ply of land" takes into account the influence of both physical and 
human factors upon the availability of land when used for these 
various purposes. 

Elasticity of Supply of Land. In the present largely capitalistic 
world, owners and users of land decide the type and intensity of 
use according to the price which the land will bring in the market. 
If the demand for grazing land is such that a high price can be paid 
for its use, many acres will enter production which otherwise would 
be too far up the mountain or too poorly covered with vegetation 
to be used profitably. 

The elasticity of supply of land for any particular use or com
bination of uses is determined in large part by scarcity, fertility, and 
accessibility. Since the supply of land, from the economic stand
point, reflects the relationship between the amount of land available 
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and its price, this is a response relationship which land owners have 
in making their land available, both in the aggregate and for alter
native uses according to various reservation prices. 

Land may have no supply price to the extent that it is a per
manent factor. For short periods, scarcity and reservation prices of 
owners are the only determining factors. When possible alternative 
uses of the land exist, they influence the supply prices that will be 
established. For example, in depleting or conserving crops, shifts in 
supply will occur only when either: ( 1 ) some change occurs in land 
owners' ideas with respect to future prices or profits, or ( 2 ) when 
new knowledge or technological developments occur which affect 
the supply of the land itself. 

The demand for land rises from the various direct and indirect 
uses to which it can be put. Direct uses include those in which land 
itself is a consumption good, such as utilization for recreation pur
poses or home sites. Indirect uses include those in which land is 
used as a means of producing goods and services to be used in in
dustry or for final consumption. In the latter case, the demand for 
land is a derived demand which springs from the demand for the 
goods and services produced, including food and fiber. The demand 
for land is the schedule of the amounts of land which users will take 
at varying prices. Shifts will occur with any change in the basic 
demand for the goods and services derived from land utilization 
or when any changes occur in prices of these goods and services. 
Shifts in the demand for land may also occur when any change 
comes in the market for the other factors of production—capital, 
labor, or entrepreneurship, either through price changes or through 
innovations. Innovations are largely ones which cause a change in 
the substitutability among the factors. 

Improved methods of transportation, farming, factory and home 
construction, and trade and exchange make available for profitable 
production and use land formerly unprofitable and therefore unused 
because of inaccessibility or inferior quality, or make land already 
available more accessible or more productive. 

With primitive techniques of production, transportation, and 
trade, physical conditions are highly important in determining land 
use. In a modern nation, such as the United States with its mineral-
using industries, well-developed transportation system, and wide
spread application of machine technique, land economically avail-
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able for use is far in excess of current human requirements for many 
of its products. T h e same physical resources from which the native 
Indians produced so little now produce tremendous quantities of 
food and fiber products , as well as huge quantities of minerals and 
mineral products . Irrigation has m a d e land productive that was 
formerly unfit for crop production. Development of hybrid corn 
has increased the yield of corn, which has the s ame effect as increas
ing the supply of corn land. T h e supply of land has been further 
increased through reclamation, drainage, leveling, regrassing, and 
other means . 

M a n has so modified the effects of climate or the conditions that 
control land utilization, that areas once relatively uninhabitable or 
unproductive except lor very limited use have been m a d e fruitful 
and pleasant, and the supply of land has again been increased. 1 

W h e n mining was on a small scale, selective basis, richness of ore 
deposits was an all-important factor ; but nowadays the exploitation 
of relatively lean or poor -grade mineral deposits is possible because 
of the opportunity of applying greater doses of capital under modern 
technology. Leaner or poorer deposits may produce a larger profit 
than the richer deposits which do not permit an equal degree of 
intensive capitalistic development. Oil refining is a good example. -
Thus, availability and applicability of capital are of paramount im
portance in modern times and land is not as serious a limiting factor 
as it once was. L a n d supply has been made more elastic. W h e n no 
alternatives are available the supply curve is inelastic. 

E c o n o m i c R e s p o n s e o f L a n d to P r o d u c t i o n . Whi le the influ
ence of natural characteristics in determining t h e land supply avail
able has declined, temperature , moisture, topography, and soils, 
often referred to as "the four physical frontiers of agriculture," still 
determine the absolute limits of culrivability or physical productivity 
for agricultural land. However , these physical factors n o w operate 
less directly, since their influence has been overcome, within limits, 
or so taken into account that only ultimately do they determine 
production. T h e s e physical frontiers indicate the limits of agricul
tural potentiality, but the extent to which agriculture is actually 

1 Frost or storm warnings broadcast over the radio to help fanners protect 
their crops or livestock serve as an example of modern techniques which help 
to overcome climatic hazards. 

2 Erich Zinnnermann, World Resources and Industries, Harper, 1933, p. 77. 
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practiced depends on the state of societal and technical arts, popu
lation pressure, standards of living, and related economic factors. 3 

For example, while one acre in ten of the worlds surface acreage is 
physically suitable for wheat production, this tenth greatly exceeds 
present human requirements, and less than one acre in ten of this 
physically adapted .supply is now being used for wheat. Moreover, 
since other crops such as corn, oats, hay, and vegetables must also 
be grown on land suitable for wheat, "it appears unlikely that over 
three percent of the world's land surface will ever be devoted to 
wheat production." 1 

Technological development of a nation is an important deter
minant ni the extent to which physically adapted supply will be 
utilized for economic production. In China, for example, less than a 
third of the acreage physically suitable for crops is cultivated, in 
spite of a large population, but some 40 per cent is so used in the 
United States. On a per capita basis, then, from five to six times as 
much land is cultivated in the United States as in China, or about 
eight acres per capita in the United States compared with two and 
a half acres in China/' 

In China, only the very best lands can be worked because poorer 
lands will not yield enough to sustain life, under hand-labor 
methods. Where animals are used as a source of energy, they use 
as feed a considerable portion of what they help to produce. Use 
of modern machinery reduces the amount of land required for food 
and feed production, so that a profit may be made even where less 
productive lands are utilized, while under hand-labor conditions 

•'' Zimmermann lists some of the corrective arts which man lias developed 
to overcome or at least modify the effects of physical limitations in agricul
tural land use, as follows: ( 1 ) temperature conditions—plant breeding to pro
duce quick-maturing varieties, ensilage to turn immature corn into useful feed, 
mechanical deuces to speed up farm work and thus make agriculture possible 
in regions where the growing season would otherwise be too short. ( 2 ) Mois
ture conditions—alternating summer fallow and cropping in semi-arid regions 
(that is, using two years" moisture supply for each \ear of c r o p ) , irrigation, 
drainage, and selection of drought-resisting varieties like Kafir corn or grass
hopper-resisting plants like sorghums. ( 3 } Topographic conditions—terracing, 
contour plowing, goat and sheep pasture. ( 4 1 Soil conditions—improved cnlti-
\ation, improved agronomic practices (particularly crop rotations), increased 
availability of fertilizer materials, and improved knowledge of bacteriological 
factors in soil behavior. {Ibid., p. 8 6 . ) 

4 O, E . Baker, "The Potential Supply of W h e a t , " Ectmomic Geography, 
u)l. I, no. 1, March 1925, p. 31 . 

s Zimmermann, pp. cit., p. 88. 
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there might not b e a sufficient margin of yield over and above that 
required to support the hand laborer's family . 6 

Use of machine energy leads to agricultural surpluses, and con
sequently to trade and to cash crops or saleable animal products ; 
that is, exchange economies develop an agriculture resting on a 
more commercialized, profit-seeking basis than that in hand-labor, 
locally self-sufficing economies. Cultivation of the soil in commer
cialized economies tends to b e more impersonal and exploitative 
than that in a hand-labor, self-sufficing economy, and this tendency 
mav have serious consequences for the soil itself. T h e elasticity in 
the amount of land which will be used, or respond to production, 
will van- more in a commercial ized economy where business 
activity, purchasing power, and related economic conditions vary 
considerably in different periods. T h e s e variations cause significant 
variations in the amount of land actually utilized for production 
( t h e economic response) and in the physical supply suitable for 
such utilization. 

Thus, while the physical properties of land are directly related to 
the economic supply of land, the relationship is not fixed, b u t is c o n 
stantly in flux. Increases in population ordinarily tend to increase 
demand., while changes in the technique or art of obtaining products 
or services from land usually tend to increase the supply. If chemists 
should ever discover an economically feasible process for the manu
facture of food in test tubes and laboratory, the economic supply 
of agricultural land might conceivably b e c o m e unlimited. 

I N C R E A S I N G T H E E C O N O M I C S U P P L Y O F L A N D 

T h e limits of the e c o n o m i c supply of land in a price economy at 
any given time are set by the ratio between the price of the product 

1 1 In the United States, increased use of the tractor and automobile and 
substitution of gasoline and tractor fuel for horse power has released between 
35 and 40 million acres of crop land since 1918 Co produce commercial crops, 
or the equivalent of some 10 per cent in effective crop acreage, "effective" 
being used in the sense of "available for human consumption." It das been esti
mated that some 85 per cent of the total energy used in the United States 
economy is now derived from the fossil fuels (coal, oil, and natural gas), and 
that only about 3 per tent of the amount of energy realized from these mineral 
fuels is spent in mining, refining, transporting, and otherwise making them 
available for use. For a more detailed discussion of the use of fossil fuels as a 
source of energy in the American economy, see Harper Leech: "Plenty—Can 
Man Have It Without Paying for I t?" University Study Booklet No. 8, Modem 
Problems Series, American Educational Press, Columbus, Ohio, 1933. 
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and the cost of overcoming certain physical obstacles in production. 
Thus , the decline in value of agricultural land in the United States, 
beginning in 1920 , reflected the increasing economic supply of land 
due largely to increased efficiency of agricultural production a n d 
decreasing pr ice of agricultural products . 

T h e economic supply of land m a y b e increased in six important 
w a y s . 7 ( 1 ) New areas previously unused can be brought into pro
duction, constituting an extension of the land used. ( 2 ) Areas in use 
can be utilized more intensively—that is, more labor and capital can 
b e applied in a given area to increase yields and production. ( 3 ) 
Certain drawbacks or hindrances to complete or fullest possible 
use of the area already utilized m a y be removed, thus permitt ing 
greater output. This is "economizing land utilization," or using the 
land more economically. ( 4 ) Consumption of products of the land 
m a y b e controlled so that people will desire what the earth can pro
d u c e most readily. ( 5 ) A decline in the population or reduction in 
the rate of increase m a y be encouraged and effected through use 
of birth control or other devices. ( 6 ) Foreign trade m a y be c o n 
trolled so as to reduce exports of agricultural and industrial products 
to other nations or increase imports of such products from abroad , 
thus increasing the economic supply of land within a given nation. 
Obviously, this method would be ineffective for the world as a 
whole, but it does cause significant shifts in land utilization and in 
the economic supplies available for various uses in specific parts 
of the world. 

E x t e n s i o n o f L a n d A r e a U s e d . T h e principal areas of great 
natural resources as yet undeveloped a r e : ( 1 ) the tropics, ( 2 ) the 
temperate zone outside the range of present intensive development, 
( 3 ) the arctic , and ( 4 ) the sea. T h e tropics, which may be defined 
as the areas of the earth approximately within the boundaries of the 
isotherms of m e a n annual temperature of 2 5 ° C. or 7 7 ° F . , H contain 
half the arable land of the world and are rich in undeveloped 
natural resources but, for the most part , are not now suited to 
permanent occupation by the white race . Though colored races are 
able t o live in the tropics, they have been b a c k w a r d in developing 
the natural resources. Nevertheless, the fact that J a v a and M a d u r a , 

7 Ely and Morehouse mention the first four of these methods. {See R. T. 
Ely and E. W. Morehouse, Elements of Land Economics, Macmillan, 1924, 
pp. 63-67.) 

"Isaiah Bowman (eA.), Limits of Land Settlement, Council on Foreign 
Relations, 1937, p. 381, 
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Puerto Rico, and some other tropical areas now support a popula
tion relatively large in comparison with their land area is evidence 
that other parts or the tropics may eventually be m a d e to support 
comparatively large populations. J a v a and Madura , which have a 
total area only slightly smaller than Montana, have a population of 
more than 42 million c o m p a r e d with about a half million in Mon
tana; and Puerto Rico has a population density of 5 2 0 per square 
mile. 

Perhaps the best example of an area awaiting development within 
the temperate zones is northwestern C a n a d a , which contains large 
areas of excellent soil, comparat ively rich deposits of valuable min
erals, and abundant w a t e r power resources. However , better prices 
of minerals and food and improved transportation facilities are the 
two main requirements for increased utilization of these land re
sources. M a n y undeveloped lands in this area require drainage, irri
gation, or clearing before they can b e used effectively for agricul
ture; and the distance from railroads is so great as to make any 
intensive form of agriculture impracticable. T o use another example, 
the Trans-Siberian Railway has m a d e possible the use of a strip 
some 5 0 to 100 miles wide across Asia for agricultural purposes, but 
the surrounding land is commercially non-existent, though m u c h of 
it is physically suitable for agricultural use and contains relatively 
rich deposits of certain minerals. Until mineral and food prices 
reach a level high enough to repay the cost of constructing addi
tional transportation facilities and related production costs, these 
areas will remain undeveloped. 

Expeditions to the relatively unexplored polar regions have re
cently indicated great potential food and mineral resources in the 
arctic and antarctic . T h e sea is a potential source of food; and in 
addition to fish and other sea foods, certain minerals and products 
such as iodine, salt, or even gold may b e recaptured from oceans or 
other bodies of water . B o w m a n , in Tlte Pioneer Fringe, defines the 
remaining areas considered as "pioneer" areas as "regions of poten
tial settlement in which man may have a reasonably safe and pros
perous life, but regions in most of which he is required to make 
certain special adaptations." , J These adaptations are many and 
varied. In some cases, adaptations to very cold or very hot climates 
must b e m a d e through plant and animal breeding. In arid regions, 

" Isaiah Bowman, The Pioneer Fringe, American Geographical Society, 
Special Publication 13, 1931, p. 51. 
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Society, Special Publication 13 , 1 9 3 1 . ) 
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drought-resistant varieties must be established or irrigation must be 
developed. In other areas, insect pests must be controlled to the 
point where they are not too destructive, or swampy lowland strips 
must be reclaimed through drainage, or a too porous soil may be 
a factor which man must contend with before he can efficiently 
utilize the area. In any case, remaining areas of undeveloped natural 
resources do not constitute a broad, unbroken belt, but rather "a 
series of scattered patches and strips loosely disposed in belt-like 
form beyond the fringe of present settlement," 1 0 each continent 
having its share (see Figure 1 ) . 

On the continent of North America, pioneer belts include a strip 
of land lying roughly along the 100th meridian in the United States, 
and a considerable portion of Alaska and Canada extending from 
the prairie provinces eastward across northern Ontario and parts of 
Quebec. In Asia, much territory is included on each side of the belt 
of settlement that has followed the Trans-Siberian Railway, and 
much of northern Manchuria and Inner Mongolia is included (refer 
to Figure 1 ) . Arable sections in this area have been settled rapidly 
in the last two decades. 

There are large pioneer areas in Australia, Southern Africa, and 
the continent of South America, particularly in Patagonia, on the 
plateau of Mato Grosso, and in Brazil, Bolivia, and other regions 
on the eastern slope of the Andes. Remaining pioneer lands are 
chiefly in areas of deficient and less reliable rainfall. Scientific study 
of such climates would permit man to plan land use adaptations to 
fit the basic environment most efficiently. Much study is required if 
land is to be most fully utilized and its highest possibilities realized; 
and certainly the experimental type of land on the pioneer fringe 
requires even more study. Just how effective these pioneer areas 
will be in satisfying man's demand for land remains to be seen. Eco
nomically they are now relatively unimportant; physically they 
constitute a large area of great potentialities, and their future will 
depend largely upon demand for the products of land resulting 
from population trends and standards of living achieved, and on the 
advancement of science, which will make possible efficient utiliza
tion of these areas. 

More Intensive Utilization of Land Resources Now in U n 
improved management and large applications of capital and labor 
result in more food and fiber being produced per acre, and fewer 

1 0 Bowman, he. ext. 
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acres will do the same work more acres did before. In other words, 
the same number of acres will support a greater population. It has 
been estimated that if the United States increased the yield per 
acre of all its principal crops except corn and cotton to a level equal 
to those in Germany before the First World War, and if corn and 
cotton yields remained constant, United States agricultural pro
duction could be increased approximately 33 per cent above that of 
the early 1920's. 1 1 Stated differently, this increase in yield applied 
to our present arable acreage would feed some 166 million people,, 
and applied to both our present and potential acreage of arable 
land in the United States, would yield enough for 250 million. 1 2 It 
has also been estimated that if we were to use improved pasture 
lands in the United States for crops, production would be doubled on 
these acres, and the net increase would be equal to an increase of 37 
million acres of crop land or a 10 per cent increase in our acreage 
of harvested crops. 1 3 Other sources have indicated that if the aver
age yield of staple crops were raised to a standard attainable with
out great changes in the forces involved, present crops might be 
grown on an acreage a third less than that at present required. 1 4 

This would necessitate growing crops in soils especially adapted 
to them, and using better tillage methods, more scientific rotations, 
and proper fertilization. 

There has been a great deal of waste in the utilization of all our 
major land resources. More intensive and efficient utilization would 
produce a larger proportion of minerals from ore bodies, a larger 
amount of finished lumber and wood products from our forester! 
acres, and increased agricultural output per acre. In urban areas 
there is, in the aggregate, considerable land plotted for city use 
but unused for urban purposes because the cities have not yet 
grown sufficiently to create an effective demand for it. During 
the First World War, much of this idle land was used for gardens, 
and it has been estimated that food products valued at 525 million 
dollars were added to the normal production by utilizing such 
lands. 1 5 

1 1 See O. E. Baker, "Land Utilization in the United States; Geographical 
Aspects of the Problem," American Geographical Review, voL XIII, no. 1, 
January 1923, p. 14. 

»- Ibid. 
" Ibid. 
w Ely and Morehouse, op. tit., p. 65. 
1 5 Ibid. 
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Systematic crop rotations, using soil-building crops (crops that im
prove t i l th) , legumes, and grasses to retain soil and food produc
tivity, are not only effective in soil conservation but appear to in
crease yields of corn and oats in the corn belt from 10 to 15 bushels 
per acre—as much as 15 or 20 per cent . 1 " Substituting higher-quality 
legumes for other hays results in increased tonnage and higher feed 
value from the same tonnage. Contour tillage (farming around the 
hill or slope, on the level) not only controls erosion and conserves 
moisture but increases yields. 1 7 Experiments in applying lime and 
phosphate to pastures indicate that an application of 16 per cent 
superphosphate at the rate of 300 pounds per acre once every three 
years, combined with lime according to soil needs, would increase 
livestock carrying capacity of pastures about one-fourth, in the 
eastern and southern United States. 

Use of certain soil amendments in the form of chemicals and soil 
elements vital to plant growth has increased yields per acre con
siderably. Many plant diseases have been traced to deficiency of 
certain soil elements. Lack of magnesium may cause sand-drown of 
tobacco or chlorosis of tomatoes, while adding zinc to the soil and 
using it in orchard sprays remedies pecan rosette, peach littleleaf, 
and similar diseases. Recent studies show that crackstem of celery, 
internal cork of apples, and several other diseases can be controlled 
or prevented by adding small amounts of boron to the soil . 1 8 Appli
cation of such soil amendments results in greatly increased yields, 
as well as improved quality. 

More intensive farm woodlot utilization, and the shift in the South 
to pulpwood production for the paper industry, has greatly in
creased the annual forest product yield per acre. Extensive forest 
fire and insect pest control by the U. S. Forest Service has increased 
the growth of high-quality, valuable timber on public forest lands. 
Yields of forest lands in such countries as Germany, where more 

E. E. De Turk, F. C. Bauer and L. II. Smith, Illinois Agricultural Ex
periment Station Bulletin 300, 1937, Table III. 

1 7 In a short test in one area, contour farming boosted com yields from 
5 to 23 bushels per acre, and it was estimated that probably about 15 million 
acres of corn grown annually on sloping land in the western corn belt in the 
United States could be farmed on the contour. It is estimated that a concen
trated program of contouring in the western corn belt could provide an in
crease in com production of about 50 million bushels. (See Technology on the 
Farm, Government Printing Office, August 1940, p. 29.) 

>*lbid., p. 31. 
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intense utilization has been developed, indicates the potential in
crease in output possible under such conditions. 

Use of more efficient machinery in extracting minerals is another 
example of increased output made possible by intensification. In 
certain United States gold-producing areas placered many years ago 
and abandoned, large modern dredges have extracted gold from 
the same land previously panned by hand. 

One of the boldest of twentieth-century technical plans to inten
sify utilization of previously used land by the application of great 
doses of capital, labor, and management is the plan referred to as 
"Antleuropa," evolved by a Munich architect. This plan would con
vert the Mediterranean into an inland lake in order to utilize part 
of its water power for productive purposes and reclaim much land 
along its European and African shore lines for agricultural and 
urban use. 1 0 

Although the preceding examples indicate ways in which more 
intensive land resource utilization can result in increased produc
tion so that fewer acres are needed to support the same population, 
or so that acreage can support a larger population, this intensified 
utilization—whether applied to agricultural, forest, mineral, recrea
tional, or urban land, or land used for transportation—will probably 
not occur unless prices of land products rise sufficiently to justify 
the additional expense, or unless the intensified methods result in 
lower costs of production so that greater profits can be secured at 
current prices. 

Removal of Obstacles to Most Efficient Utilization of Land 
Resources. Inadequate transportation is an important hindrance 
to most efficient or complete utilization of land resources in many 
areas. There is an economic limit to which a farmer, a lumberman, 
or a miner can transport his commodity, depending upon the scale 
of productive operations, state of the roads, means of transport, cost 
of labor, and market value of the product.-" Railroad construction 
has been of tremendous importance to American agriculture. Rail
roads opened the interior to commercial farming, but lack of satis
factory side roads running into the back country on both sides of 
the right-of-way and dependence upon horses as the source of 

111 "Plugging up the Mediterranean Projected in Giant German Plan," 
Christian Science Monitor, September 30, 1933. 

2 0 Bowman, The Pioneer Fringe, p. 64. 
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transport power prevented extension of commercial crop farming 
beyond these relatively narrow strips. Ranching was developed move 
extensively back from the main railroad lines, since cattle and sheep 
could be driven relatively long distances to markets 1 W e b b tells of 
the efforts of Texans at the close of the Civil W a r to connect the 
four-dollar Texas cow with the forty-dollar northern market. Their 
immediate objectives in driving cattle northward were railheads 
from which the cattle could be shipped east. By 1866, several rail
roads—among these the Missouri Pacific, which had reached Sedalia, 
Missouri—had nosed their way across the Mississippi, following 
population to the edge of the Great Plains.-- Cattle trails gradually 
reached from the Texas ranges to Wyoming, Montana, the Dakotas, 
and even Canada; and in the space of fifteen years the range cattle 
industry had spread over the entire Great Plains area. 1 ' 3 Recent 
great expansion of highway construction accompanying the devel
opment of the modern automobile and truck has extended the areas 
of crop production and widened the areas of buying and selling 
agricultural produce. Increased use of air transportation, given 
impetus during World W a r II, will exert a similar influence. Future 
technological advances will tend to make for more adequate 
transportation and thus contribute to increasing the economic supply 
of land, particularly agricultural land.- 4 

The recent rapid growth of rural electrification in the United 
States has been another important factor reducing obstacles in the 

- 1 From 1933 to 1940 the U. S. government spent more on secondary 
roads than on the Federal Aid System—$1,165,000,000 on secondary and local 
roads compared with $965,000,000 on the Federal Aid System (through high
ways in cooperation with the state governments). Postwar plans call for an 
extensive road building program financed by the federal and state governments 
and including secondary and local roads as well as through highways. This 
tendency to construct feeder roads and national highways, and to centralize 
highway administration, was speeded up by the depression and the collapse of 
the general property tax as a source of revenue for local governments. As an 
emergency measure, and in connection with unemployment relief expenditures, 
the period of the thirties saw the initial participation of the federal govern
ment in local road construction. (Technology on the Farm, p. 114.) 

2 2 The distance from the range areas in Texas to Sedalia, Missouri, aver
aged between 500 and 850 miles. 

W. P. Webb, The Great Plains, Ginn, 1931, chap. VI. 
2 i However, these technological advances have been responsible for the 

decline of many small towns and villages. For an analysis of the plight of the 
small town accompanying the developments in modem highway transportation, 
see W. G. .Mather, Jr., "Littletown," Harpers Magazine, January 1935; and 
Dwight Sanderson and R. A. Poison, Rural Community Organization, Wiley, 
1939, pp. 115-130. 
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w a y of most efficient land utilization, especially agricultural land 
utilization. Modern electrical appliances and equipment make pos
sible greatly increased output of product per worker.- 1 ' 

O n e of the most important recent developments in removal of 
obstacles to efficient utilization of land is quick-freeze processing of 
vegetables, which makes green vegetables and small fruits available 
to city consumers out of season. B y preserving these vegetables the 
market is expanded through increased consumption, provided costs 
can b e kept relatively low. 

Continual improvement in farm machinery, in methods of con
trolling animal and plant diseases, and in disseminating up-to-date 
agricultural information through agencies established by the federal 
government and the state agricultural colleges in the United States 
are good examples of ways to o v e r c o m e obstacles to most efficient 
utilization of agricultural land through improvement of agricultural 
technique. Loss of foreign markets for agricultural products during 
the twenties and thirties has been another factor contributing to the 
need for additional agricultural information and improved pract ices 
to reduce American agricultural costs of production. F e d e r a l and. 
state programs developed, especially during the thirties, to improve 
production methods and conserve agricultural lands have been im
portant in meeting this need, with the result that farmers generally 
are a m u c h more enlightened and progressive group than in earlier 
years . All of this has contributed to make utilization of agricultural 
land more efficient in the United States. 

In strict economic terms, "production," or the creation of utility, 
necessarily includes all the steps in transferring the products from 

- r' The automatic water-pressure system follows closely the development 
of rural electrification, and cows produce more milk when water is readily 
available. Garden and limited-area irrigation seem to otter possibilities of 
greater income through production of more and better food for family use or 
for sale. (Use of electricity for brooding and for lighting laying -hens has in-
creiiNt'd poultry production, and UNC of electricity ior milking machines lias in
creased the number of cows that the individual farmer can handle.) The 
bottleneck in milk production is often milking, and it has been found that in a 
herd of 20 to 25 cows a milking machine can save about half of the labor re
quired at milking time, or in other words, that an individual can milk twice as 
many cows in the same time as before. The extent of the rapid growth of rural 
electrification in the United States can be seen from the fact that scarcely more 
than 100,000 rural homes received current from electric power lines in 1919,. 
whereas by June 1940 the number had increased to approximately 2 million, or 
approximateJy a third of the farms. It is estimated that perhaps 50 per cent of 
American farmers will have electric service by 1950. (See Technology on the 
Form, chap- XVII, pp. 108-112.) 
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land to final consumers. Consequently, the effect of any c ircum
stances o r conditions which delay, waste, reduce the quality of, or 
destroy the product in its path to the final consumer is the same as a 
reduction in amount of land used for producing the good. L a c k of 
market information on the par t of producers , lack of quality stand
ards, inefficient purchasing methods of consumers, and similar 
causes of inefficient distribution of food or other products of the 
land, such as lumber and mineral products , are all factors effecting 
a decrease in the economic supply of land. 

A d j u s t i n g H u m a n C o n s u m p t i o n to C o n s u m e P r o d u c t s T h a t 
C a n B e P r o d u c e d Most E a s i l y . T h e economic supply of land can 
b e increased by adjusting h u m a n consumption to what the earth 
can produce most efficiently. F o r example, in the case of agricultural 
land, the same acres should be m a d e to feed m a n y m o r e people if 
certain changes in human diet were made. It has been estimated 
that if the United States r e d u c e d its per capita consumption of meat 
one-third, and compensated for this decrease by a proportionate 
increase in the use of dairy products and vegetables, the nation 
could almost double its population without diminishing its real 
w e l f a r e . - 0 

Shifts from less productive to more productive crops per acre— 
especially from grain a n d hay to fruit and vegetables—resulted in 
increasing United States crop production by the equivalent of about 
1 4 million acres of c r o p land between 1 9 1 9 and 1929. Shifts from 
less productive to more productive animals per unit of feed con
sumed—particularly from beef catt le to dairy cattle, hogs, and poul
try—resulted in increasing production by the equivalent of about 9 
million acres of crop land. Consequently, these two shifts accom-

- e The consumption of meat per capita in the United States is much 
higher than that in some other leading nations. For example, after the First 
World War. U. S. per capita consumption of meat (including lard and poultry) 
was about 170 pounds compared with about 100 pounds in Germany and only 
4 pounds in Japan. Baker indicates that if the annual per capita consumption 
of meat in the United States were cut to 50 pounds and compensated by a pro
portionate increase in the consumption ol dairy products and vegetables, our 
diet would be fully as nutritious as before, and would enable the nation to 
double its population. This is made possible by the fact that a total of less than 
four acres (2.35 acres of crop land and 1.6 acres of pasture land) are required 
to produce 1,400,000 calories of dairy products, while to produce the same 
amount with beef requires almost 14 acres (11.3 of crop and 2.5 of pasture). 
(See O. E. Baker, "Land Utilization in the United States," pp. 14-15; and 
L. C Gray and O. E. Baker, "Land Utilization and the Farm Problem," U. S. 
Department of Agriculture, Miscellaneous Publication 97, 1930, p. 33.) 
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panying changes in dietary habits increased agricultural production 
by the equivalent of some 2 3 million acres during the twenties. 

H u m a n diet can b e influenced to a large extent by proper educa
tion and adequate information. Nutritional research information, 
coupled with taxation and government control of the availability of 
certain food products , particularly during w a r periods or similar 
emergencies , can do m u c h to control consumption and direct it into 
channels resulting in increased consumption of products most easily 
produced. T h e net result of such efforts is to increase the efficiency 
of the land, which has the same effect as increasing the economic 
supply. Conversely, shifts in diet in the opposite direction have the 
effect of reducing the economic supply of land. Similar conclusions 
can be applied to urban, forest, mineral, or recreational land, and 
land used for transportation purposes. If people demand more of 
those products or services which can b e furnished most readily or 
with the least cost, the economic effect is to increase the supply of 
land; whereas if they desire from the land more of those goods or 
services which are most difficult to produce or for which only a 
limited land supply is available, the net result will be a decrease in 
the economic supply of land. 

R e d u c t i o n o f P o p u l a t i o n . Whi le changes in dietary habits af
fect the economic supply of land, the effect of these changes should 
be distinguished from the effect of changes in population numbers . 
A declining population, or one in which the rate of increase is de
clining, will reduce d e m a n d for laud and consequently have the 
same effect as an expansion in the economic supply of land. On the 
contrary, a population expanding rapidly because of a rising birth 
rate and declining death rate will have the effect of enlarging de
mand for laud a n d making the current supply of available land 
resources increasingly inadequate. Educat ion , governmental poli
cies, custom, and similar factors are important influences upon popu
lation trends, particularly on the birth rate. Development of medical 
science has been important in lowering the death rate. T h e effects 
upon the economic supply of land of current population trends in 
various nations will be discussed in more detail in the next chapter . 

C o n t r o l o f F o r e i g n T r a d e . Another method of increasing the 
economic supply of land is to reduce agricultural a n d industrial ex
ports, or to increase the importation of such products. During the 
First W o r l d W a r period, agricultural and industrial exports ex-
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paneled greatly, amounting to some 5 billion dollars in 1918. The 
slogan, "Food Will Win the War," resulted in bringing a large addi
tional acreage of agricultural land into use in the United States to 
supply armies in Europe. The decline in foreign trade after the war 
and during the thirties reduced the total demand for and depressed 
prices of agricultural and industrial products. 

The foreign trade policy which a nation adopts will influence the 
land utilization pattern within the nation. For example, the British 
Isles for many decades has encouraged importation of agricultural 
produce and raw materials by a free trade policy. In the case of ex
porting nations such as Canada or Argentina, loss of foreign markets 
or heavy importation of agricultural and industrial products has the 
same effect as increasing the economic supply of land available to 
their citizens. The high tariff barriers erected by many nations after 
the First World War brought about significant shifts in land utiliza
tion and in the economic supplies available for various uses in dif
ferent areas of the world. For the world as a whole trade policies of 
individual nations have little effect upon economic supply of land, 
because increased imports in one nation are offset by increased 
exports in another nation, and vice versa. However, since there is a 
lag in the time at which land-use adjustments are effected in other 
nations in response to measures adopted in a given nation, the trade 
policies of any nation influence the world economic supply of land 
for various uses. 

Physical Conditions and E c o n o m i c Response of Land. The 
enumerated methods of increasing or decreasing the economic sup
ply of land all involve human action, or man-made inventions 
or innovations. Man can control these factors so as to alter sig
nificantly the amount, quality, and kind of land needed to satisfy 
his wants. Some of these methods are much more effective than 
others in determining the elasticity of land supply. 

But man does not control all of the factors determining elasticity 
of the supply of land for various uses, although he plays a significant 
part. Physical factors condition the economic supply of land for 
various uses, and are in most cases subject to man's control or modi
fication only in a limited way. These physical conditions differ ac
cording to the major use to be made of land. The physical factors 
limiting the economic supply of land for forests are significantly 
different from those limiting the economic supply of land for agri
culture; and those forces limiting the supply for mining, for urban 
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utilization, or for recreation or transportation are all peculiar to the 
types of use which m a y b e m a d e of the land resource. These are dis
cussed in some detail in Part H I . 

C L A S S I F I C A T I O N O F L A N D R E S O U R C E S 

T h e purpose of land classification is to arrange land resources 
systematically in various classes or groups on the basis of certain 
similar characteristics , so that man m a y identify and understand 
their fundamental characteristics and utilize them most intelligently 
a n d effectively in satisfying his wants . Thus , classification is impor
tant not only in indicating the physical supply of land available for 
various uses, but also in influencing the economic supply through 
more intelligent and effective utilization. 

Classifications have been developed on many different bases to 
serve specific purposes. L a n d bodies m a y b e classified on their rela
tive suitability for some particular use such as grain production or 
grazing; or they m a y b e classified to indicate the enterprises, or sizes 
and types of operating units, which would be most effective in util
izing them. Again, classification may deal with soil types or other 
physical characteristics of land, or ownership, or some other basis. 
In any case, the form of classification to be used will be determined 
by the objectives which classification is to serve. 

Since land is used in a great many ways and varies widely in its 
physical characteristics , it is particularly essential that proper c o n 
sideration be given to its adequate classification. It is sometimes 
impossible to detect by casual observation those basic character 
istics which largely determine the productive ability of the land. 
Many mistakes have been made in the past because there has not 
been readily available an adequate classification. 

O b j e c t i v e s o f L a n d Class i f ica t ion . In order to secure the maxi
m u m products and services a n d at the same time conserve resources 
for the use of future generations, man must adapt his utilization 
practices to the basic natural capabilities of the land. However , a 
more specific objective will ordinarily b e needed to justify a classi
fication of land, because classification involves considerable time 
and expense. A clear, specific statement of objectives for which 
classification is to be made helps to show the type of classification 
procedure which should be followed. 

Classification of land is not an end in itself, but a means of obtain-
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ing better land use. Specifically, the objectives of classifying land 
may be grouped into eight major categories . - 7 ( 1 ) More enlightened 
and economically sound land settlement policies both public and 
private ; ( 2 ) guidance in public land purchase a n d development; 
( 3 ) planning the organization and distribution of local govern
mental services; ( 4 ) guidance in the distribution of public aid, par
ticularly federal and state subventions and public relief to local 
areas; ( 5 ) guidance in determining sound real estate lending and 
borrowing policies; ( 6 ) equalization of land assessments for taxa
tion purposes; ( 7 ) guidance in developing and administering pro
grams for improved land utilization practices, soil conservation and 
erosion control measures, and similar practices; and ( 8 ) guidance in 
developing sound farm m a n a g e m e n t policies and organizing the 
most effective type and size of operat ing units. 

Classification and Wise Land Settlement. Fa i lure to classify land 
properly before settlement and development has resulted in the dis
appointment of many private ventures in land utilization. Most of 
the lands in the United States, C a n a d a , and other nations have been 
settled without any systematic body of information setting forth the 
use capabilities or characteristics of the land at the time of settle
ment. If lands could b e classified properly and zones established, 
based upon the boundaries of lands with c o m m o n characteristics 
and adaptabilities for certain uses, and if individuals and agents 
selling land were required to place in the hands of prospective pur
chasers an official report setting forth these characteristics and capa
bilities, much ill-advised and injudicious settlement and utilization 
of land could b e avoided. 

L a n d classification is also essential in establishing districts or 
zones in which certain detrimental land uses are to b e legally dis
couraged. Before the area can b e zoned, the land must b e classified 
according to the uses which m a y or m a y not be allowed. Zoning is 
one of t h e more important means of controlling land u s e and the 
supply available for various uses. E v e n though there may be estab
lished no legal zones prohibiting certain uses determined to be un-

2 7 Barnes lists some fourteen specific objectives of land classification, many 
of which are closely related. The accomplishment of one often results indi
rectly or incidentally in the attainment of others. These fourteen objectives can 
be grouped into the eight major categories indicated. (See C. P. Barnes, "Land 
Classification: Objectives and Requirements," U. S. Resettlement Administra
tion. Land Utilization Division, Land-Use Planning Publication 1, February 
1936, mimeographed, pp. 3-12.) 
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desirable, based upon sound classification of t h e lands, classification 
can be very useful in guiding private land settlement by making 
available to settlers and to individual farm and ranch operators re
liable information regarding the vise capabilities of the land.-" 

Classification as an Aid in Public Land Purchase and Develop
ment. Public acquisition of rural lands, in addition to public areas 
such as national parks, highways, national monuments , state parks, 
primitive areas, watersheds, wildlife refuges, and similar areas has 
been largely limited to forest lands. However , the federal govern
ment embarked in the early thirties upon a policy of purchasing cer
tain "submarginal" areas, particularly in the Great Plains region, as 
a means of checking undesirable land-use practices.'"' Sound land 
classification helps determine whether public acquisition should be 
used to achieve the desired ends—namely, to prevent continuation of 
land-use practices harmful to the general welfare, or to prevent fur-
the loss of individual well-being and capital. 

In many areas where land has reverted to public ownership be
cause owners have found it cheaper to lease than to own, or where 
individuals have been unable to meet their tax payments and have 
abandoned their lands, land classification helps to determine which 
of these lands should b e returned to private ownership in the inter
ests of the public good, and which should be retained in public 
ownership for certain definite public uses. 

Classification as an Aid in Planning the Organization and Distri
bution of Local Governmental Services. T h e cost of local govern
mental services and necessary facilities, including roads, schools, 
electric p o w e r and telephone lines, and health services, is an impor
tant item in rural and urban operating and living costs in many 
areas. L a n d classification based upon detailed problem analyses, in
cluding cost of production and income studies, helps to determine 
the productive capacities of the lands, and consequently the c a p a c -

- s In California, thf law .equires prospective purchasers of the land in a 
subdivision to be supplied with a report of the character of the land and its 
suitability' for the specific uses to which it is advertised as being adapted. (See 
Barnes, op. cit., p. 5 . ) The entire subject of land settlement is discussed in 
more detail in the next chapter. 

8 0 For a statement of the problems associated with public acquisition of 
submarginal lands, or the retention of lands that are reverting to public owner
ship through tax delinquent-}, see "The Problems of Submarginal Areas and 
Undesirable Adjustments, with Particular Reference u> Public Acquisition of 
Land," National Land Use Planning Committee and National Advisory Legis
lative Committee on Land Use, Publication 6, April 1933. 
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ity of the local areas to meet the costs of these various services. 
Where the land classification indicates that the established pattern 
of local governmental services is probably too expensive for the land 
resources of the community to support, classification is useful in 
furnishing the basic data for planning the size and organization of 
alternative local governmental units, in order to bring cost of local 
public services within the means of the community. 

Problems resulting from the disparity between local public service 
patterns and productivity of the lands are likely to be more acute in 
sparsely settled areas. There are, of course, sparsely settled areas in 
which occupancy is justified, but a proper land classification is 
necessary to determine which areas should be occupied and fur
nished necessary public services. Such a classification would be of 
considerable assistance to state and federal agencies endeavoring to 
determine the amount and distribution of public relief and grants-
in-aid. 

Classification as an Aid in Distributing Public Funds to Local 
Areas. If current conditions in the community are temporary or of 
an emergency nature, state and federal grants-in-aid would be justi
fied to assist in supporting local governmental services like schools, 
roads, and health facilities; but if human occupancy and local gov
ernmental services or the present organization and administration of 
these local services are on a basis disproportionate to productivity 
of the local land resources, such state and federal grants-in-aid 
would not be justified without acompanying adjustments. 

Classification and Extension of Land Credit. Land classification 
is particularly useful to borrowers and lenders in guiding extension 
of credit. Successful loan experience depends to a large extent upon 
the relationship of the amount loaned to the productivity of the 
land. By providing physical and economic information concerning 
production capabilities of the soil, land classification makes possible 
more intelligent lending and borrowing practices. Such classification 
is also basic in providing necessary information for satisfactory in
vestment of capital in lands, both rural and urban. Many distress 
transfers of farm and city properties in past years could have been 
avoided had suitable land classification data been available and fol
lowed at the time the loans were made. 

Classification and Tax Assessment. One of the most important 
uses of land classification data is as a basis for tax assessments. 
Assessment of lands according to economic productivity is an impor-
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tant factor in reducing tax delinquency and tax deed foreclosures to 
a minimum. Land classification data which reveal the use capabil
ities of the lands are important in computing assessments in accord
ance with productivity. 

Studies of present agricultural land assessments indicate that 
there is a widespread tendency for poorer lands to be most over-
assessed in relation to their comparative ability to produce. A soil 
survey by a soil scientist is desirable to determine productivity rat
ings of different grades of soil, and use of such data is helpful in 
making assessments proportionate to the relative productivities of 
different grades of land. 

Classification as a Guide in Developing and Administering Pro
grams for Improved Land Utilization Practices. Land classification 
if properly done may furnish basic data showing types and bound
aries of soils particularly subject to erosion and soil wastage, and 
types of farm management practices which best conserve land re
sources. Such agencies as the Soil Conservation Service have found 
land classification data particularly useful in showing extent and 
type of erosion, and have found cropping practices or erosion con
trol measures suited to different soil types, for reducing erosion and 
conserving soil fertility. In some areas, measures can be effected to 
reduce soil waste—proper soil management, crop rotations, strip 
cropping, terracing, or contour furrowing, for instance—without any 
change in size or type of farm operating unit; and in such areas 
classification of land will be designed primarily to show cropping or 
grazing systems or soil management practices suited to the given 
body of land. 

Classification as an Aid in Determining Type and Size of Operat
ing Units. In many areas adjustments are needed in type or si2e of 
farm operating unit to secure most effective land conservation and 
adequate family living. In some regions, most operating units are 
too small to furnish adequate family living without using the lands 
in ways which result in erosion and fertility wastage. Ascertaining 
types of adjustments necessary to improve family living and to con
serve land resources requires land classification that will show the 
fitness of various lands for different combinations of enterprises and 
the acreage required for efficiency in operation, maintenance of 
fertility, reduction of erosion to a minimum, and adequate family 
living. 
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Requirements of a Suitable Classification. If classification of 
land resources is to be useful, land classes must be simple and dis
tinct, easily understood and easily recognized, measurable, and eco
nomically significant. For example, a classification which indicates 
merely that two pieces of land are composed of soils formed from 
entirely different materials would not have much practical value for 
the average farmer, who is concerned with the methods by which 
these two pieces of land can be most effectively used, and with their 
relative economic importance or value for specific agricultural 
uses. 

In the past, farm operators have criticized land classifications, 
particularly of agricultural land, on the grounds that they were too 
technical and vague, or not stated in practical terms—such as yields 
per acre in the case of crop lands, or carrying capacities in the case 
of range lands, or productivity values in dollars and cents. These 
types of data are very useful in helping farmers and ranchers to 
understand how they can most effectively use their lands, how much 
they can afford to pay or borrow, what the assessed valuations of 
their lands for real estate tax levies should be, and similar questions 
important in determining profitableness of farm operations. Simi
larly, the classification of transportation, mineral, recreational, 
urban, and forest lands must be such that the categories are suf
ficiently distinct and tangible to form the basis for economic ap
praisals of their relative importance. No one classification can serve 
all purposes. As yet, no system developed or in use meets all these 
requirements, although a few, such as the North Dakota Taxation 
Classification, have served well in certain special problem situations. 

Types of Land Classification. The use to be made of land 
classification determines the basis of the classification. There are two 
major types of land classification—physical and use classification. 
Physical classification groups soils according to their natural qual
ities, while use classifications include, in addition to these physical 
factors, all economic forces which condition the use man makes of 
the land. When land is classified on the basis of physical or inherent 
characteristics alone, certain natural qualities are looked for such as 
topography, soil characteristics, vegetative cover, rainfall, chemical 
composition, climate, position, and similar physical factors. Physical 
characteristics of the land determine the limits of land utilization. 

Physical characteristics play a particularly important part in forest 
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land use as well as in agricultural land utilization. They have a less 
limiting role in the case of urban land utilization. Topography is an 
important factor determining the use of land for transportation pur
poses; and in the case of mining, physical characteristics are impor
tant principally in determining quality and availability of ore 
deposits. In the case of recreational land use, climate is an important 
factor and topography, water area, native vegetation, and native 
animal life are also significant; but the character of the soil is usually 
a minor consideration. 

Natural land types may be differentiated by characteristics of 
climate and surface configuration, and by location, size, and shape 
of individual bodies, as well as by soil characteristics. A soil type in
cludes land which has a specific set of soil characteristics, while a 
land type is broader and consists not only of soil but of relief, vege
tation, and related factors. In other words, a soil type is only one 
example of a natural land type. 3 0 Classification in which the soils 
are grouped into various types is particularly important in agricul
tural land utilization, because growth and production of plants de
pends largely upon the nature of the soil. Soils that are deep, pervi
ous, of proper chemical composition, located within a favorable 
climate, and retentive of moisture can successfully grow a wide 
range of plants. 

Soil is the combined product of climate, living organisms, physical 
relief, parent material, and age, different combinations of these fac
tors producing different soils. 3 1 The growth of plants on the soil is 
closely related to the characteristics of the soil profile (a vertical 
section of soil, commonly from four to eight feet deep) . The soil 
profile is composed of various layers known as soil horizons, which 
vary in texture, structure, thickness, position, and chemical composi
tion. Because of the close relationship between the growth of plants 
and the characteristics of the profile, it is possible to rate soils for 
agricultural productivity with the profile characteristics as a base. 
It should be kept in mind that soil is only one of many factors that 
determine value for any given area of land surfaces, even in the case 
of agricultural or forest land; but it is a very important one, and its 
natural physical or inherent qualities constitute one of the more 

1 0 Barnes, of), cit., p. 13. 
-11 Soils and Men, U. S. Department ut Agriculture. Yearbook, 1938, p. 

988; and R. Earl Slorie, "An Index for Rating the Agricultural Productivity 
of Land,"University of California, Agricultural Experiment Station Bulletin 
556, 1933, p. 3. 
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stable elements determining land productivity and, consequently, 
land value and use. 

The second major type of classification, "use classification," defi
nitely introduces land utilization—the ways in which man employs 
land for satisfaction of his wants. Three principal types of land 
classification, in terms of use, may be listed: ( 1 ) present use, ( 2 ) 
use capabilities, and ( 3 ) recommended use. 3 - Thus, in addition to 
natural qualities of the land, economic considerations such as market 
accessibility; size and type of operating unit; size, distribution, and 
composition of the population; location of roads, schools, power 
lines, stores, factories, and mines; location, size and type of proper
ties; type of ownership; economic outlook and price prospects; trans
port facilities; costs of production; and related economic items must 
be taken into consideration in determining uses to which the 
land can be most efficiently put. In the use classification of land, 
grades must be sufficiently clear and meaningful to make it possible 
to determine readily those which are submarginal for certain types 
of utilization and those distinctly above the margin. 

Physica l Classification of L a n d . An example of the technique 
used to classify lands on the basis of natural or inherent character
istics is the composite index method developed by Storie : i : i for classi
fying agricultural lands. In this method, three factors are used—(A) 
Character of the soil profile, (B) soil texture, and ( C ) other modi
fying factors such as drainage, ease of irrigation, alkali conditions, 
and other miscellaneous conditions. E a c h of these three factors is 
evaluated on the basis of 100 per cent for the most favorable or 
ideal conditions. The composite rating is determined by multiplying 
together factors A, B , and C. The source of basic data from which 
such a composite index is computed is a soil survey, of one of three 
principal types—detailed, reconnaissance (see Figure 2 ) , or de
tailed-reconnaissance.34 

•'- The National Resources Planning Board has grouped land classification 
projects into five categories, each representing a distinct type of land classifica
tion. These five types are ( 1 ) land classification in terms of inherent character
istics, (2 ) land classification in terms of present use; (3 ) land classification in 
terms of use capabilities, ( 4 ) land classification in terms of recommended use, 
and (5 ) land classification in terms of program effectuation. (See National Re
sources Planning Board, "Land Classification in the United States," Report of 
the Land Committee, 1941, p. 3.) 

3 3 hoc. cit. 
In the detailed soil survey, the land is traversed at intervals of one-fourth 

mile, and in addition to such physical features as lakes and streams, relief and 
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F a c t o r A evaluates all characteristics of the soil profile except the 
texture of t h e surface soils. T h e s e characteristics are used to sepa
ra te soils into groups known as soil series.35 T h e soil series is in turn 
divided into soil types on the basis of texture { f a c t o r B ) . 3 0 

Within given soil types there m a y b e differences in relief, erosion, 
and stoniness significant in the use of the soil when the land is culti
vated. Such differences are recognized a n d m a p p e d as phases of 
specific soil types / ' 7 

F a c t o r C includes other factors influencing soil productivity such 
as drainage, alkalinity, acidity, infertility, susceptibility to erosion, 
or weediness. 3 * 

T h e ratings for factors A, B, and C are determined on the basis of 
100 per cent for the very best characteristics of e a c h of these fac
tors, and the final soil rating or index is then obtained by multiply-
ing A X B X C 3 "  

stoniness, the significant culture features such as ditches, roads, houses, and 
public buildings are accurately plotted. In the case of a reconnaissance soil sur
vey, mapping units are defined with less precision, from traverses made at 
intervals varying from a half-mile to six miles. The less intensive the use to 
which the land is likely to be devoted, the more likely are traverses to be made 
at less frequent intervals. A detailed-reconnaissance survey has portions sur
veyed according to the requirements of a detailed soil survey, and portions 
according to the less rigid requirements of a reconnaissance survey. The county 
is the usual unit of survey, and frequently contains large areas of land obvi
ously unsuited to intensive agricultural use which are mapped in reconnais
sance and published with the portion mapped in detail, on the same soil map. 
(Adapted from Charles E. Kellogg, "Soil Survey Manual," U. S. Department of 
Agriculture, Miscellaneous Publication 274, 1937, pp. 12-13.) 

3 f i A soil series may be defined as "a group of soils having in general, the 
same character of profile—that is, the same range in color, structure, and gen
eral sequence of soil and subsoil horizons, the same types of relief and drain
age, and a common or similar origin or mode of formation." C. F. Shaw, "A 
Glossary of Soil Terms," American Soil Survey Association Bulletin 9, 1927, 
pp. 28-58. ) 

The term "texture" refers to the size of the soil particles, and the term 
"structure" to their arrangement. (Storie, op. cit., p. 24.) 

i T An example of terms used in designating characteristics of soils is the 
phrase, "Morton silty clay loam, eroded phase." In this phrase, designating a 
given Montana soil, "Morton" is the series name, "silty clay loam" the type 
name, and "eroded" the phase (in this case, accelerated loss of surface soil). 

a s For an explanation of the meaning and measurement of some of these 
factors see Kellogg, op. cit.; and U. S. Department of Agriculture, Soils and 
Men, p. 986. 

The main reason for multiplying the ratings for the three factors to
gether to determine a composite rating for the soil, rather than adding the 
score for each of the three factors together as in the case of the score-card 
method, is that each of the factors considered has a limiting influence upon the 
totsd productiveness or value of the soil. 
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The U. S. Department of Agriculture through its Soil Survey-
Division, has suggested a method of rating soil productivity which 
includes ratings for individual crops as well as a general rating fur 
the soil itself.""' Hammer emphasizes the individual soil elements 
that determine productivity, and suggests a group of factors he re
fers to as "unit soil factors" as criteria in land classification—texture, 
nitrogen content, lime and potassium requirements, readily soluble 
phosphate, clay pans, depth of surface soil, and topography. 4 1 These 
factors are the basic soil constituents which determine physical pro
ductivity in many areas, although in the semi-arid regions water 
availability is in many cases the limiting factor for physical produc
tivity. 

Use Classification of L a n d . This type of classification, as indi
cated earlier, takes into consideration characteristics of land other 
than the strictly physical or inherent ones. Thus, land classification, 
in terms ot present use, concerns ( 1 ) kind of use, ( 2 ) characteristics 
of use, and ( 3 ) status of occupancy. 4 - In use-capability classifica
tions, two types of knowledge arc essential—knowledge of the na
tural qualities of the land, and knowledge of the results of using 
lands having these natural qualities. 4 3 In Montana the principal dry-

1 0 T h i s double rating system necesMtates preparing specific crop produc
tivity indexes ior various crops which might be grown on the land. This system 
has been used in several states. F o r more detail see W . G. Murray, F a r m Ap
praisal, Iowa State College Press, 1 9 4 0 , p. 58. 

4 1 C . H. H a m m e r , " F a c t o r s Affecting F a r m L a u d Values in Missouri 
I F r o m an Appraisal S t a n d p o i n t ) , " Missouri Research Bulletin 2 2 9 , 1 9 3 5 . 

'-' In ""kind of use" classification, the land is classified area by area, field 
by field, to show how it is used. In "characteristics ol u s e " classification, where 
the objective is agricultural land use, types and yields of crops are mapped; 
and in the case of mineral lauds, types and current production of mines are 
m a p p e d . "Sta tus ol o c c u p a n c y " classification includes collection of data related 
to ownership, mortgage indebtedness, tax delinquency and tax-deed foreclosure 
status, assessed valuation, and related information. It is significant that 5 3 of 
the 7 5 laud classification projects studied b\ the National Resources Planning 
Board included prrsent use classification. ( S e e National Resources Planning 
Board, " 'Land Classification in the United States , " p. 4 . ) 

T h e National Resources Planning Board found 5 3 out of 7 5 current 
projects included use-capability classifications relating to agriculture, forestry, 
recreation, mining, wildlife, and water resources. ( S e e National Resources 
Planning Board, " L a n d Classification in the United States , " p. 6 . ) Gooze shows 
the use capability classifications which have been developed in several states in 
recent years i" an attempt to meet the land use problems with which these 
states are confronted. ( S e e Charles Gonze. "Progress in Rural L a u d Classifica
tion in the United Sta tes , " L a n d Poli ty Circular Supplement, Resettlement 
Administration. Washington. D. C , December 1 9 3 5 , m i m e o g r a p h e d . ) 
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land crop is wheat , so that the use classification of such lands is in 
terms of productivities of this principal crop and use classification 
of grazing lands is in terms of carrying capaci ty for livestock grazing 
( see F i g u r e 3 ) . Quantitatively, bodies of this type of cropland are 
classified as follows: first grade, 22 bushels or more; second grade . 
16 to 21 bushels; third grade, 12 to 15 bushels; and fourth grade, 8 
to 11 bushels . 4 4 

Recommended use classification involves a consideration of the 
physical characteristics of each parcel of land, together with its 
present use and its use capability in terms of each use to which it 
might b e put. Thus , classification in terms of r e c o m m e n d e d use is 
based on the results of each of the preceding three types of land 
classification, or in any case involves the use of all three of them. 4 1 - ' 
Classification in terms of r e c o m m e n d e d use is based on the constant 
effort to develop new methods and practices of land utilization 
which will promote higher economic and social returns. In this con
nection, the final purpose of all land classification is some form of 
action which will put the r e c o m m e n d e d land uses into effect. 

D e v e l o p m e n t o f L a n d Class i f ica t ion in t h e U n i t e d S t a t e s . T h e 
policy of the United States Government during the years just after 
the Revolutionary W a r was to get large areas of the public domain 
into private hands with the least possible delay. Although as earlv 
as 1796 a law was passed providing that " E v e r y surveyor shall note 
in his field book the true situations of all mines, salt licks, salt 
springs, and mill seats which shall come to his knowledge; all water 
courses over which the line he runs may pass, and also the quality 
of the lands," 4 ' 1 the classifications reported by surveyors w e r e very 

4 4 For an explanation of the method of arriving at these grades for dry 
farm land, as well as that used for arriving at similar grades for grazing land, 
see L. F . Giesekcr, "The Soil Profile and Its Interpretation," Montana Agricul
tural Experiment Station, 1938, mimeographed; and R. R. Renne, and II. II. 
Lord, "Assessment of Montana Fann Lands," Montana Agricultural Experi
ment Station Bulletin 348, October 1937. 

4 3 See National Resources Planning Board, op. cit. It is significant that 
of the 75 land classification projects studied, less than half as many are de
scribed as classifying land in terms of recommended use as in terms of present 
use. However, land classification projects of the first three types all have as 
their major goal the making of recommendations for best land use, or the fur
nishing of basic infonnation upon which such best land use might be deter
mined. 

4 0 U. S. Department of the Interior, Manual of Instructions for the Survey 
of the Public Lands of the United States, Government Printing Office, 1930, 
p. 12. 
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meager. Nearly 100 years later, in 1879, an act was passed providing 
for classification of public domain land by geological survey di
rected from the Department of the Interior. However, this classifica
tion apparently applied largely to mineral lands and left out of 
consideration the agricultural quality of the land. 1 7 In 1899, the Soil 
Survey Division of the U. S. Department of Agriculture was estab
lished for the purpose of defining and mapping important soil types 
in the country . 4 8 Investigations begun by the Soil Survey Division 
have continued, in cooperation with the agricultural experiment sta
tions of the states and territories, up to the present, and some two 
million square miles have been covered by reconnaissance or de
tailed soil surveys. The greater part of the surveyed area has been 
mapped on a scale of approximately one inch to a mile, each map in 
a majority of cases representing one county . 4 0 The "rectangular sys
tem" of land surveying is shown in Figure 4. 

As the science of soil survey has progressed, the classifications 
have become more scientific and are based more and more upon 
the natural characteristics of the soil itself. During the late thirties, 
soil survey work was greatly speeded up in many areas because of 
the needs of various federal and state action agency programs deal
ing with agricultural adjustment, particularly the Soil Conservation 
Service and the agricultural land use planning activities of the U. S. 
Department of Agriculture. 

Many of the states have undertaken land classification work to 
meet current land use problems. The increase in farm tax delin
quency and mortgage foreclosures in the thirties, and the dust 
storms and related conditions which developed in some areas, in
creased the need for land classification data. In many states, land-
use capability classifications have been developed and are being 
widely used in determining land use adjustment programs best fitted 
to secure most suitable use of land resources. Considerable variation 

4 7 Hibbard divides the history of the classification of the public lands into 
four periods-from 1785 to 1862, from 1862 to 1879, from 1879 to 1906, and 
from 1906 to the present. For a concise statement of the types of classifications 
inaugurated for the public domain during each of these periods, see B. H. Hib
bard, History of the Public Land Policies, Macmillan, 1924, p. 488; and for the 
development of land classification in the United States see also National Re
sources Planning Board, op. cit., chap. Ill , pp. 10-22. 

4 H U. S. Department of Agriculture, Soils and Men, p. 981. 
See Gooze, op. cit., p. 3; C. E. Kellogg and J . K. Ableiter, A Method of 

Rural Land Classification, U. S. Department of Agriculture, Technical Bulle
tin 469, 1935. 



FICJL'HE 4 . United States L a n d Survey, Principal Meridians, Base Lines and Township N u m 
bering. T h e "rectangular system" of land survey was incorporated in early land laws ( 1 7 8 4 — 1 7 8 5 ) 
after the public domain was acquired. Township lines are run every six miles north and south 
from the base lines and east and west from the principal meridians. E a c h township comprises 3 6 
sections of land which are numbered as indicated. C a n a d a reverses t h e United States order of 
designating sections. Sections { o n e mile square, or 6 4 0 a c r e s ) are divided into quarter sections, 
which in rum are divided into 4 0 - a c r e units. In older parts of the United States and C a n a d a , 
land is usually described and registered by inetes and bounds, natural objects such as trees and 
rocks designating points connecting surveyors' lines. 
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exists among the states in the techniques used in classifying lands. 
However, each state should develop land use capability classifica
tions which fit the situations and land use problems of its particular 
area. 

Weaknesses o f L a n d Classification in the United States. One 
of the major weaknesses of land classification in the United States, 
as far as practical applications are concerned, is the technical nature 
of much of the material which has been mapped and presented cov
ering natural soil characteristics. The terms used have been tech
nical, and insufficient effort has been expended in translating soil 
classification data into more practical grades and use capability 
classifications which are simple, understandable, and of practical 
significance. 

A second weakness is the tendency to include too much in the 
land classification process. Land classification has been used to 
include at one extreme the soil surveys and classification of vegeta
tive cover, and at the other extreme detailed administrative decisions 
concerning recommended land use practices by areas. Such a broad 
concept has caused confusion and misunderstanding. Research and 
effective planning in resources utilization will be expedited by recog
nizing the inherent limitation of land classification to "the descrip
tive art of arranging and sorting land facts cartographically as a 
tool for the study and planning of resource utilization,""'0 not the 
planning process itself or the final product. 

Another weakness is the fact that a large portion of the continent 
has not yet been classified 5 1 (see Figure 5 ) . Land classification has 
been spread over such a long period of time in some states that con
siderable rechecking is already needed on lands first classified, be-

5 0 W. F. Musbach, and V. Webster Johnson, review of the National Re
sources Planning Board report, "Land Classification in the United States," in 
the Journal of Land and Public Utility Economics, vol. XVII, no. 4, November 
1941, pp. 489-493. 

3 1 There are some 2,850,000 square miles in the continental United States 
which have reasonable possibilities for crop, grass, or tree production. Satis
factory detailed soil maps on a scale of one inch to the mile have been made 
covering 840,000 square miles, and reconnaissance maps on smaller scales are 
available for a considerably larger area. These have been prepared during the 
forty years since soil survey work was initiated. Some of the existing maps are 
not sufficiently precise for the detailed planning of farm operations, and it is 
estimated that detailed soil maps need to be made for about 1,250,000 square 
miles, and less detailed or reconnaissance surveys for about 880,000 square 
miles, which would cost between 35 and 50 million dollars. (U. S. Depart
ment of Agriculture, Soils and Men, p. 213.) 
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fore all lands of the state have been classified for the first time. 
Moreover, the time required to make a proper soil survey, which 
takes into consideration the results of experience and carefully ana
lyzes the physical characteristics and use-capabilities of the soils, 
handicaps certain land use adjustment efforts. The desire of some 
action agencies to push their activities forward rapidly has caused 
them to make their own soil classifications, with the result that lack 
of uniformity in the basic soil classification data may occur. 

Another important weakness of land classification in the United 
States is that many lands have been classified for specific purposes 
in unscientific ways. For example, some states have passed laws 
requiring land to be classified for tax assessment purposes, but these 
classifications have not been made by men trained in soil science, 
with the result that the classifications do not serve the purposes for 
which the classification was undertaken, and are of little use in 
determining capabilities and best land use. For example, one west
ern county lists a class of land known as "engine land," including 
all land which can be farmed with a tractor. In other words, this 
classification depends largely upon topography and is entirely in
adequate for scientific assessment based on productivity. Such classi
fications tend to undermine the average farmer's confidence in the 
practical usefulness of land classification work. 

These are but a few of the weaknesses characterizing land classifi
cation in the United States. Certain types of soil research are badly 
needed to furnish essential data for improved land classification. 
Chemical analyses showing composition and available nutrients are 
lacking for a great many of our important soil types. More precise 
information is needed regarding physical and chemical changes in 
arable soils resulting from use, and research establishing the rela
tionship between nature of the soil and quality of food plants which 
may be grown on it is highly desirable/'- With the emphasis upon 
improved land use and soil conservation accompanying recent 
drought, depression, and soil erosion, many of these weaknesses are 
being overcome and more scientific, improved methods are being 
developed. A definite need exists for greater co-ordination of effort 
among the many agencies interested in land use adjustment, par
ticularly on agricultural land. The weaknesses indicated above are 
applicable, in most instances, to classification undertaken for all 

5 2 For a more complete discussion of soil survey needs, see U. S. Depart
ment of Agriculture, Soils and Men, pp. 213-215. 
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types of land; but because of the extensive area involved in agri
cultural land use, weaknesses in classifications of this t y p e of land 
tend to b e especially noticeable. 

The F u t u r e o f L a n d Class i f i ca t ion . Methods of classification 
have been devised for each of the nation's principal land resources. 
Some of these are more advanced in technique and coverage than 
others, but all have produced beneficial results and give promise of 
accomplishing important results in the future. T h e trend toward 
multiple and integrated use of land resources—forest, mineral, water , 
recreational , a n d agricultural resources particularly—is likely to in
crease the general interest in land classification. ' 3 

Local farmers, ranchers, and land operators throughout the nation 
are beginning to see the practical value of land classifications for 
adapting their land-use practices to the use capabilities of their 
lands, for assessing taxes more nearly in line with productivity, for 
getting their basic capitalized land values and overhead for lending 
and borrowing purposes more in line with productivity values, and 
for making possible more permanently sound and satisfactory use 
of land. 

T h e increasing amount of physical and economic data becoming 
available through current programs indicates that continued im
provement in agricultural land classification and the pract ical ap
plication of such classifications will b e c o m e more and more wide
spread. Similar improvement a n d increased interest are found in 
other types of land u"se, particularly in forest, mineral, and recrea
tional lands. Classification has long been recognized as fundamental 
t o t h e most effective utilization of urban areas, where the zoning 
procedure was first used. 

S 3 The National Resources Planning Board feels that the future will prob
ably win a clearer understanding of the importance of securing adequate cover
age in land classification projects within given time intervals, and that piece
meal classification, while it may help to improve' methods and techniques, may 
fail to furnish the materials and understanding required for the development 
of land-use policies and programs. When this idea of adequate area coverage 
within a given period of time becomes more general, legislative bodies might 
allocate funds for land classification work on a long-time basis and thereby in
crease the utility of classification out of all proportion to the cost. (National 
Resources Planning Board, "Land Classification in the United States," p. 21 . ) 
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C H A P T E R T H R E E 

T H E D E M A N D F O R L A N D 

T H E demand for land arises from the various uses to which it can 
be put to satisfy man's wants . Man uses land resources directly for 
homesites, highways, or recreational purposes—or indirectly, in pro
ducing goods and services such as food, feed, fuel, and minerals. 
L a n d uses may be grouped into seven major use categories—agri
cultural, forest, mineral, water , recreational, transportation, and 
urban. Agriculture is by far the most important of the major uses, 
as far as the number of people directly e n g a g e d is concerned, at 
least 6 0 per cent of the world's population being engaged directly in 
cultivating the soil. 1 T h e proportion of the population engaged in 
agriculture varies greatly among the nations, however , and in the 
United States only approximately one-fifth of the people live on 
farms. 

M a n selects those land resources, or parts of them, which serve 
best in the production of economic goods and services to satisfy his 
wants . In this selection process, classification of land resources a c 
cording to inherent physical characteristics a n d use capabilities, as 
indicated in the preceding chapter , is the first requisite for satisfac
tory land settlement and most efficient utilization. T h e charac ter 
and amount of land selected for use, as well as the type and method 
of use, will depend not only on the size and trend of the population 
but upon its a g e composition, character , and distribution. T h e stage 
of civilization which a people has attained, particularly the stage of 

1 Ellsworth Huntington, "Agricultural Productivity and Pressure of Popu
lation," Annals of the American Academy of Political and Social Science, vol. 
198, July 1938. p. 74. Huntington goes on to say that if merchants, artisans, 
professional men, and others who serve the agricultural community are in
cluded, at least two-thirds of the world's population gets its living quite 
directly from agriculture, and that if miners, lumbermen, factory employees, 
transportation workers, and others producing and transporting goods consumed 
by the agricultural population are included, the number of people whose pros
perity depends upon that of the fanner probably rises well above 80 per cent. 
All of us are fed, largely clothed, and to some extent sheltered by the direct 
or indirect products of agriculture. 

5 5 
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science, art, and invention (technology) will also have a very im
portant bearing upon the demand for land. 

F A C T O R S D E T E R M I N I N G T H E C H A R A C T E R O F 

T H E P O P U L A T I O N 

In more primitive societies, production is largely a matter of com
bining labor and land; but as civilization develops, capital is cre
ated by postponing consumption. A complex pattern of human insti
tutions, customs, and social habits to form what is referred to as 
culture is built up through time, which in turn has an important 
influence upon the types and methods of utilizing land. W e have, 
therefore, in modern complex society, three very important f a c t o r s -
available resources, the biological factor, and the cultural factor— 
which are closely interrelated and which determine the character 
of the population (its size, age composition, distribution, and related 
characteristics), which in turn determines the character and the 
amount of land selected for use, as well as the type and method of 
use. 

The Land F a c t o r . The character of the land resources ulti
mately determines the limits of population growth and largely con
ditions the distribution of the population. The physical fact of 
limited space and limited fertility, or producing ability, sets a limit 
to the increase of plant and animal life; but space limitations do not 
operate directly in the case of human beings, because other means 
of physical limitation become operative before space limitation is 
the deciding factor. The impossibility of obtaining food will operate 
long before there is "standing room only." In other words, the food 
supply operates to set the upper limits to the world's population. 

Climate and weather have a very great influence upon the type of 
crops produced within a given area and the general utilization prac
tices which will be followed, as well as an important influence in 
determining the density of population and the size and type of 
buildings and other improvements which will be made upon the 
land. Moreover, the climate has a very important effect upon the 
amount of food required. Basal metabolism seems to be from 5 to 15 
per cent lower in the tropics than in the temperate climates, and a 
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person requires a larger supply of food energy in a cold than in a 
warm climate. 2 

Throughout the greater part of human history, the abundance of 
game and the fertility of the soil have been the most important 
factors in determining the amount of population. River valleys have 
long been known for their fertility, and for their relatively large 
populations. On the other hand, dry land areas and mountainous 
country have always had a sparse population. Wherever the fertility 
of the soil or the state of the agricultural arts has produced a sur
plus of food and raw materials beyond the needs of the producers, 
towns and cities have developed; the proportion of people living in 
urban areas has always been determined "by the proportion of the 
agricultural production above that needed to maintain the farm 
population at or near a subsistence level. Always and everywhere 
man seems to have developed a town population as large as he 
could support." 1 1 This is typical of a progressive economy because 
with increased production efficiency accompanying modern science 
and technology, including division of labor, a decreased proportion 
of the total population is required to produce the needed food and 
fibers. This releases more people to produce non-agricultural goods 
and services that are in great demand in society with modern stand-
aids of living. Since man's total wants are practically limitless, as 
many of the population as are not needed to produce food and fiber 
pursue other occupations—industrial and professional—that charac
terize the urban community. 

There have been tremendous changes in the amount and distribu
tion of the world's population since the beginning of the Industrial 
Revolution. Europe and the areas settled by her people, which con
tained perhaps a sixth of the world's population in 1800, today con
tain a third or more. The proportion of the rural and urban popu
lations in most of these countries has changed to an even larger 
degree, from as much as 9 3 per cent rural (people living in com
munities of less than 2 5 0 0 ) in the United States, and 75 per cent 
or 80 per cent living in rural communities in western Europe, to 45 

-Carl L- Alsberg, "The Food Supply and the Migration Process," in Isaiah 
Bowman ( e d . ) , Limits of Land Settlement, Council on Foreign Relations, 
1937, p. 30 . 

Warren S. Thompson, "The Distribution ol Population," Annals of the 
American Academy of Political and Social Science, November 1936. p. 250. 
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or 50 per cent in the United States today, and to only 20 per cent 
in France and England and Wales. 4 So great has been the effect of 
these forces that there is a tendency to disregard the important in
fluences of the land factor in controlling the character of the popu
lation. Man, through his inventive genius and scientific advance
ment, has modified the part which the natural factors, including 
soil productivity, physical form of the land body, and climate, play 
in determining the amount and distribution of the popidation. How
ever, in the marginal areas, or in the near-marginal regions, the 
land factor plays a very significant role, and even in the more pro
ductive and strategic areas the land factor plays a role of general 
conditioner too frequently overlooked or underrated. 

T h e Biological Fac tor . In 1798, Thomas Robert Malthus pub
lished an Essay on the Principles of Population, in which he argued 
that the population tends to outrun the food supply." Malthus 
argued that population tends to increase in a geometric ratio, while 
food supply or subsistence tends to increase in an arithmetic ratio. 
Malthus based his conclusions upon conditions in the United States, 
where the population had doubled every twenty-five years, a rate of 
growth which Malthus believed represented the "natural increase of 
people." His theory implied that in a relatively short time, unless 
man practiced self-restraint, and other positive checks came into 
play, pressure of population on food supply would be very great and 
starvation, pestilence, war, or some similar developments would 
occur to reduce population to numbers in keeping with the food 
supply. 

Malthus' formulation has been the one around which discussion 
of population has centered since the publication of his Essay. It is 
a bold, dogmatic statement of the biological concept of population 
growth; and while it contains an essential truth, it is not tenable as 
a general theory of population. 0 If one accepts the theory without 

* This tremendous shift has resulted from increased agricultural produc
tion per man-hour, the opening up of new and fertile lands in various parts of 
the world, the inventions of steam engines and machinery and techniques 
which made it possible for man to turn out useful manufactured products, the 
discovery and utilization of rich mineral resources, and other important social 
and economic factors. (Ibid., p. 251 . ) 

5 T. R. Malthus, Essay on the Principles of Population, Dent, 1st ed., 1798. 
0 E. B. Reuter, Population Problems, Lippincott, rev. ed., 1940, p, 169. 

Reuter states that "Adequately and sympathetically interpreted, most of Mal
thus' 'Essay' can be made to appear true, or at least innocuous." 
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qualification, the biological inevitability of human population in
creasing up to the limit of subsistence exonerates the wealthy or 
more fortunate groups in society from responsibility for existing 
social ills, poverty, war, disease, and pestilence. 7 

Malthus held that ""population invariably increases, where the 
means of subsistence increase," adding "un]ess prevented by some 
very powerful and objective checks." Modern societies demonstrate 
conclusively that human populations are able to create and main
tain powerful checks upon the biological urge to reproduce. F o r 
example, the sex appetite is a biological fact, but the reproductive 
tendency, as shown by the birth rate, is a cultural phenomenon and 
the development of birth control methods, self-restraint, fear of 
poverty, desire for a high standard of living, and related factors have 
enabled man to slow up the rate of increase to such an extent that 
in some modern nations populations have reached a stationary state, 
or, in some cases, have actually begun to decline. In other words, 
man does not act under biological influences only, and the growth 
in number of human beings in many parts of the world is due, at 
least to a considerable extent, to voluntary control. About half of the 
human race, made up largely of the Chinese and the Asiatic Indians, 
is pushing its population growth to the absolute limit of subsistence. 8 

However, within the western societies, the more advanced groups 
desire a greater amount of material goods and services for each 
person, so that they restrict their families even though there is still 
a greater store of subsistence available to support a much larger 
population on a lower material level of living. 

Pearl argues that population growth, like all growth, is funda
mentally a biological matter. This means that "human populations 
grow according to the same law as do the experimental popula
tions of lower organisms, and in turn as do individual plants and 
animals in body size," 0 

7 Reuter states that "The privileged classes of England, possessing most 
of the land and living in luxury among a miserable and starving peasantry, 
were seduced by a theory, irrelevant as it was to the subject, which seemed to 
exonerate them from all responsibility for the deplorable social conditions . . . 
but withal it was highly flattering to the property-owning classes: They were 
what they were, prosperous and property-owning, because they had the virtues 
the peasants lacked." (Ibid., p. 167.) 

s Lyman Bryson. "Population and Culture," Annals of the American 
Academy of Political and Social Science, July 1932, p. 190. 

9 Raymond Pearl, Biology of Population Growth, Knopf, 1925, p. 208. 
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The law of population growth, according to Pearl, is briefly as 
follows: Growth occurs in cycles, and in a spatially limited area or 
universe, growth in the first half of a cycle starts slowly but the 
absolute increment per unit of time increases steadily until the mid
point of the cycle is reached. After that point, the increase in popu
lation growth per unit of time becomes steadily smaller until the end 
of the cycle. The results, when plotted on a graph, form an "S" 
curve, or what is frequently referred to as a "logistic" or "sigmoid" 
curve. In a spatially limited universe, the amount of increase in any 
particular unit of time at any point of the single cycle of growth is 
proportional to two things—(1) the absolute size already attained at 
the beginning of the unit interval under consideration, and ( 2 ) the 
amount still unused or unexpended in the given universe of actual 
and potential resources for the support of growth. 

In the case of human population growth, the unused and unex-
ploited store of resources and subsistence will' include such things 
as the amount of agricultural land still uncultivated or not farmed 
to the maximum of its productivity; new discoveries of improved 
agricultural production techniques; chemical methods of making 
foods synthetically or of adding plant nutrients to the soil to increase 
yields; military conquest; potential development of improved trans
portation facilities; development of power resources; reclamation, 
irrigation, and drainage to bring new lands into production; and 
similar factors. The result of these factors is to raise the upper limit 
of the population attainable in the current growth cycle, or, if the 
potential addition is larger, to start the population oS upon a new 
cycle of growth. 

Pearl's logistic curve of population growth merely shows the 
trends which human populations will follow if there is no significant 
change in the actual or potential resources available for the support 
of population growth brought about by the various factors indicated. 
Insofar as these factors will bring about significant changes in the 
actual and potential resources available for the support of human 
growth in most nations, with existing dynamic conditions, it is diffi
cult to predict on the basis of the logistic curve just what the most 
likely future population of any given nation will be at various 
dates. In cases where significant changes are brought about by 
these factors, the entire problem of population growth must be 
reconsidered in the light of these changed conditions; but if no 
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alterations occur before the completion of the present cyc le of 
growth, maximum populations in this cyc le can be determined for 
each of the principal nations. 1 " 

T h e C u l t u r a l F a c t o r . Apparently in some societies the biologi
cal factors predominate, while in others they are m u c h more in t h e 
background. It would seem apparent , therefore, that amount and 
distribution of population are determined partly by the physical 
limitations of the land resources, partly by biological forces, and 
partly by the cultural pattern, including social usages, institutions, 
economic organization, technology, and related cultural forces. Ross 
estimates that the "advanced societies," including perhaps a sixth 
of the human race , have applied "a brake to their fert i l i ty ," 1 1 and 
h a v e so modified the influence of t h e biological factor that numbers 
are not allowed to increase to the absolute limit of subsistence. 

Bryson indicates three distinct stages of cultures—(1 )economic 
stringency in which both luxuries a n d necessities (all the elements 
of subsistence) are hard to get; ( 2 ) relative cheapness of the more 
necessary things, such as simple food, clothing, and shelter, but 
great scarci ty and expensiveness of secondary elements or luxuries; 
( 3 ) increasing expensiveness of necessities and relative cheapness 

111 Ibid., pp. 22-24 . Pearl ill 1925 estimated the maximum population of the 
United States in this cycle will be 197.3 millions, if no alterations in the actual 
and potential resources for the support of population growth brought about by 
the factors mentioned occur before the completion of the present cycle of 
growth. Pearl indicates that the rate of reproduction or fertility is negatively 
correlated with density of population, and that apparently the direct and indi
rect biological effects of density of population upon reproduction constitute the 
major cause for the "damping oil" of the growth of population as the upper 
limit of the logistic curve is aproached- Thompson and Whelpton have made 
estimates of the future U. S, population based on various combinations of as
sumptions with respect to the course of fertility, mortality, and immigration. 
They estimate the U, S. population will be 198,561,000 in the year 2000, as
suming high fertility, medium mortality, and net immigration of 100,000 per 
year, beginning in 1945. This is their most optimistic estimate. Assuming 
medium fertility, medium mortality, and net immigration of 100,000 people, 
beginning in 1945, they estimate U. S. population will reach its peak with 
167,000,000 around 1990 or 1995 and decline thereafter. Assuming low fer
tility, low mortality, and no net immigration, they forecast U. S. population will 
reach its peak in 1975 with approximately 154,000,000, and decline thereafter 
to 141,000,000 in the year 2000, compared with the estimated 1950 population 
of approximately 144.000.000. \V. S. Thompson and P. K. Whelpton, Estimates 
of l-utute Population of the V. S., 1940-2000, National Resources Planning 
Board, Government Printing Office, 1943, p. 29. 

1 1 E. A. Ross, Standing Room Only? Century, 1927, p. 5. 
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of luxuries. 1 2 The logistic curve of population growth begins in the 
second stage, for various reasons. Fewer children die of starvation 
and malnutrition; parents are better fed and can both produce and 
care for more children; what is more, in the second stage children 
are economic assets because they are cheap labor. Education is 
beyond reach; more than simple comfort is impossible; and forms 
of vanity are not easily indulged. In the third stage, however, a 
relatively high standard of living has been established, and its effect 
is to slow up population growth (or to flatten out the curve) rather 
than to encourage i t . 1 3 

Modern man eats for the pleasure of taste, and not merely to 
satisfy hunger; or he builds a large mansion to impress his fellow 
men, not merely to provide himself with shelter. Of course, it is true 
that the only way of enjoying the artistic pleasures of taste in food 
is to fill one's stomach, which is a "biological drag." 1 4 It would seem, 
therefore, that population growth is not entirely biological but is 
rather the result of two factors—physiology and psychology—acting 
together. Obviously, the more culturally mature the society the 
greater will be the part played by cultural forces, and the less cul
turally mature the society the greater will be the part played by 
biological forces. The complex problems of human population can
not be reduced to the simple Darwinian explanation of the adjust
ment of the lower animals to their environment. Man, by his 
cultural development, has gone beyond the biological phases of the 
problem and has established adaptative processes through which 
he has overcome the "inevitable" consequences of population press
ing upon the means of subsistence. 

P O P U L A T I O N AND LAND S E T T L E M E N T 

The word "population" ordinarily refers to the number of people 
inhabiting a given area, or "any group of people bound together 
with some degree of permanence in time and space, when the em
phasis is upon the numbers rather than upon the social organiza
tion." 1 5 The characteristics of the population, including growth, 

1 2 Bryson, op. cit., p. 193. 
«Ibid., p. 195. 
**lbid., p. 195. 
1 5 Reuter, op. cit., p. 3. 
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F I C U H E 6 . Growth of Population b y Continents, 1 6 5 0 - 2 0 0 0 . ( D a t a for 
1 6 5 0 - 1 9 0 0 from A. M. Carr -Saunders , World Population, p . 4 2 ; 1 9 0 0 - 1 9 4 0 
data based on L e a g u e of Nations, World E c o n o m i c Survey, 1 9 3 8 - 3 9 ; and 
Statistical Yearbook, 1 9 3 8 - 3 9 ; projected data , 1 9 4 0 - 2 0 0 0 , adapted from F . W . 
Notestein, "Population, the L o n g V i e w , " in T . W . Schultz ( e d . ) , Food for the 
World, University of Chicago Press, 1 9 4 5 , pp. 3 6 - 5 7 . ) 
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density, age composition, and distribution, as well as total number, 
are directly and indirectly related to most of the major problems of 
economic and social life and are of special significance in deter
mining the utilization of land resources. Growth is one of the prin
cipal factors of cultural change. Increase in population numbers and 
density forces men into new relationships with the land and with 
their fellow men. The standard of living, the nature of political and 
social institutions, etc., are conditioned by and in turn condition the 
character of the population for which land resources are utilized to 
furnish goods and services. 

T o l a ] P o p u l a t i o n . The number of people is not an accurate 
measure of the importance of the population in determining the 
amount and character of land used or methods followed in the use 
of land resources. Numbers combined with cultural development or 
stage of technological attainment and the trend of population, rather 
than present population status, are significant. A population growing 
rapidly influences the wants, arts, and institutions developed by 
man in a way significantly different from that in which a stagnant, 
slow-growing, or declining population affects them, and conse
quently results in different land utilization. 

Available population statistics for many countries are estimates, 
at best. If the reported population can safely be said not to exceed 
nor be less than the actual number of inhabitants by more than ten 
per cent, it can be said that the present population is known for 
all countries of Europe, North America, and Oceania, and for many 
countries of South and Central America and some countries of Asia 
and Africa. Countries for which, by this standard, the population 
is not known have at present probably a third or a fourth of the 
world's population. 1 , : Many careful studies have been made of popu
lation numbers and trends in most of the leading nations in recent 
years, so that data showing estimated population of the earth and 
of each of its continents are considered today to be fairly close ap
proximations of the actual population. 

The estimated total population of the earth is about 2,150,000,-
0 0 0 . 1 7 More than half of this number live in Asia, and another fourth 
in Europe, or more than three-fourths in these two continents (see 

1 U R . R. Kuczinsky, "Population," in Encyclopaedia of the Social Sciences, 
vol. VI, p. 240 . 

1 7 The population of the world in 1937 was estimated at 2 ,126,000,000. 
(League of Nations, World Economic Survey, 1938-39, 1939. p. 143; and 
League of Nations, Statistical Yearbook, 193S-39, Table II , p. 19 . ) 
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Figure 6 ) . Approximately one-twelfth live in North America, and 
nearly this same number in Africa; and the remaining five per cent 
live in South America and Oceania (only one-half of one per cent 
in O c e a n i a ) . 1 " In other words, only about one-eighth of the world's 
population lives in the Western Hemisphere ( t h e Americas) . Stated 
differently, the total population of the Americas is approximately 
half that of Europe, and less than a fourth that of Asia. 

P o p u l a t i o n Density. The distribution of the people of the earth 
in relation to the land surface varies greatly among the continents 
(see Figure 7 ) . In Europe there are 136 people per square mile, 
and in Asia 6 9 people per square mile, compared with only 21 in 
North America, 13 in Africa, 13 in South America, 1 " and 3 in 
Oceania. That is, there are more than ten times as many people per 
square mile, on the average, for the entire continent of Europe {in
cluding European Russia) than there are in the continent of Africa 
or the continent of South America, and nearly seven times as many 
as in the continent of North America and approximately 4 5 times 
as many per square mile as in Oceania. Asia, the next most densely 
populated continent, has more than five times as many people per 
square mile as either Africa or South America, more than three 
times the population density of North America, and more than 
twenty times the population density of Oceania. The density of 
population also varies greatly among nations within the continents. 
In North America, the population density varies from 42 people per 
square mile in the United States to 25 in Mexico and only 3 in 
Canada. Moreover, within the United States, the population density 
varies greatly among major divisions or regions, as well as among 
the states (refer to Figure 7 ) . The very heavy population density 
of the continent of Europe is associated with the highly industri
alized urban areas built upon far-flung commercial and international 
trade. The comparatively high population density of Asia is associ
ated with the low level of living of the millions of agricultural 
Chinese and the inhabitants of India. 

The population density per square mile has considerable influence 

•"The population of tlie earth, by continents, in millions, is approximately 
as follows: Asia, 1159.6; Europe, 530,4 ; North America, 181.65; Africa, 153.6; 
South America, 89.7; and Oceania, 10.57, or a total of 2125.6 . (Compiled from 
League of Nations, Statistical Yearbook, op. cit., pp. 13-22. 

'"Africa has 13.1 people per square mile, and South America has 12.7, so 
that actually the continent of Africa is more densely populated than the con
tinent of South America. 
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upon the type and intensiveness of land resource utilization; but it 
does not necessarily indicate the levels of living achieved by the 
people. There are sparsely settled areas where levels of living are 
very low, and there are also densely populated areas where people 
live in squalor and poverty. There are, however, other very densely 
populated areas where a high level of living is maintained. In other 
words, an area with a high population density may indicate over
population, but even an area with a low population density may be 
overpopulated. 

The Man-Land Ratio. The man-land ratio, which takes into 
account all the human qualities bearing on productivity and all en
vironmental aspects, both natural and cultural, affecting the avail
ability of resources, is a much better indication of significant rela
tionships between man and land than population density, and the 
two should not be confused. 2 0 

The relationship between the capacity of land resources to satisfy 
human wants, and the size, distribution, and trend of the population 
differs greatly in various parts of the world. In more primitive so
cieties, where arts and standards of living are comparatively static, 
the relationship between human carrying capacity of the land (ca
pacity to support human life) and demands made upon the land 
by the population can be quite easily appraised; but in more mod
ern civilizations, with complex institutional organization and advanc
ing technology, trade, industry, and commerce, the appraisal is diffi
cult. When the form of land utilization is largely agricultural, as in 
more primitive areas, acres or square miles of area indicate human 
carrying capacity to a large degree, at least under similar conditions. 
In modern times, extensive use made of subsoil minerals and con
centration of these deposits in certain strategic locations make car
rying capacity of some areas much greater than that of others. More
over, in determining human carrying capacity for a given nation, 
one must consider the area with which the nation trades as part of 
its area. Holland's population is almost double the estimated inter
nal carrying capacity of the nation's area; but the human carrying 
capacity of the Netherlands must include, in addition to the land 
on the continent of Europe, much of the Dutch East Indies and 
many other areas of the earth on which because of her political, 

2 0 Cf. Erich W. Zimmermann, World Resources and Industries, Harper, 
1933, p. 123. 



FIGURE 7. World Population Density. ( A d a p t e d from Wellington D. Jones and Derwent S. Whitt lesey, A n Introduction to Eco
nomic Geography, University of Chicago Press, 1 9 2 5 , F i g u r e 8 . ) 
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commercial , and financial position prior to W o r l d W a r II she was 
able to draw for support . - 1 

P o p u l a t i o n P r e s s u r e . T h e term "population pressure" is not 
synonymous with mere numbers or density. Densely populated na
tions such as India or China have not been, in modern times, driven 
to aggressive warfare by population pressure. "Pressure of popula
tion,' in the modern sense, cannot b e limited to the direct pressure 
of the population on the means of subsistence. This direct pressure 
constitutes the simpler and historic cases, and results in the so-
called "hunger" wars where populations are confronted with famine, 
because of drought or flood or other natural catastrophes. T h e three 
alternatives available to such populations are d e a t h by starvation, 
peaceful migration where available territory makes such migration 
possible, and invasion of a neighboring terri tory. 2 - In many cases, 
t h e last alternative has been chosen, particularly in earlier t imes 
when nomadic herdsmen invaded adjacent regions. 

Modern "pressure of population" differs greatly from these so-
cal led "hunger" pressures. N o m a d i c herdsmen fought for new feed
ing grounds; agricultural peoples fought for new lands; but modern 
industrial peoples fight for markets, for sources of r a w materials, 
a n d for opportunities for investment of capital . T h e y fight not to 
prevent starvation but to safeguard and improve a level of living to 
which they have b e c o m e accustomed, or a standard to which they 
aspire—hence the modern scramble, through aggressive warfare , for 
"spheres of influence." A combination of large numbers of people, 
although the population density m a y not b e abnormally high, and 
a high standard of living make population pressure more real than 
it could possibly be in the case of nations with large numbers and 
relatively low standards of living. In other words, population pres
sure becomes economic pressure, and instead of being a matter of 
m e r e density or numbers, it takes on certain psychological aspects. 

2 1 Zimmcrmann refers to such populations as "expansive" compared with 
"pent up" populations which are unable to draw upon external carrying 
capacity, either economically or politically, and are led either to birth control, 
infanticide, or to chronic undernourishment if not starvation, or both. The ex
pansionist populations, not content to live on their own resources, may draw 
on external carrying capacity through trade, conquest, colonization, commer
cial or financial penetration, etc. (Ibid., pp. 124-125.) 

2 - F. H. Hankins, "Pressure of Population as a Cause of War," Annah uf 
the American Academy of Political and Social Science, vol. 198, July 1938, 
p. 103. 
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P O P U L A T I O N T R E N D S AND T H E D E M A N D F O R L A N D 

The rate of increase or decline of a population aside from immi
gration depends upon the number of births compared with the num
ber of deaths. A high birth rate with high mortality rates may not 
be as significant in increasing the population as a somewhat lower 
birth rate and a significantly lower death rate. 

T h e T r e n d of B i r t h and Death Rates . T h e world's population 
has increased fourfold since 1650 and has more than doubled since 
1800.- 3 All sections of the world have participated in this growth 
(see F igure 6 ) , but it was most pronounced prior to 1900, in Europe 
and European colonies or areas settled b y Europeans. S ince 1900 
the rate of growth has tended to decline in North America, Europe, 
and Oceania, but in Africa, Asia, and Central and South America, 
although accurate data are not available, the rate of growth is ap
parently still increasing. 

This increase in the world's population is due largely to a decline 
in death rates. For example, in the United States the expectation of 
life at birth has increased from about 34 years in 1879 to about 64 
years today. - 4 T h i s is a gain of 3 0 years in two-thirds of a century. 
Other nations have made great progress in lowering death rates. 
New Zealand, Australia, and Sweden have surpassed the United 

" A. M. Carr-Saimders, World Population, Clarendon Press, 1936. p. 42. 
~* Based on average length of life among industrial policyholders of the 

Metropolitan Life Insurance Company. (Metropolitan Life Insurance Com
pany, Statistical Bulletin, vol. 25, no. 8, August 1944, p. 4.) 

s The feeling of population pressure does not vary directly with the 
difficulty of securing mere subsistence, but instead with the extent 

t of the disparity between the goods and services actually obtained 
and those needed to satisfy the prevalent notion of what constitutes 
an adequate or attainable living. Therefore, it is the felt population 
pressure, rather than the absolute, that causes a nation to resort to 
aggressive warfare. Among poverty-stricken populations, no matter 
how dense, psychological or felt pressure is consistently low. It 
reaches its maximum in a high-standard population with a well-
integrated national life, when its standard of living is threatened 
or reduced by the economic policies, real or fancied, of other 
nations. 
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States. 2 5 In Europe, an era of peace and internal order after the 
middle of the seventeenth century followed by a series of agricul
tural innovations that greatly increased the food supply, which was 
further augmented by the tremendous resources of the New World, 
combined with industrial innovation that brought spectacular in
creases in production, and sanitary and medical advances, brought 
rising levels of living, new controls over disease, and reduced mor
tality.-" In Africa, Asia outside the Soviet Union, and Japan, 
Oceania, and much of Central and South America, death rates, al
though declining are still high. 

Looking ahead, death rates should continue to decline in the 
United States, Europe, and in other nations under the influence of 
western civilization. Thompson and Whelpton of the Scripps Foun
dation estimate that the actual life expectancy of native whites in 
the United States in 1980 will be around 69 years for males and 71 
years for females. 2 7 With sanitary and medical advances and the 
expanding influence of western civilization growing out of World 
War II, it is logical to expect appreciable reductions in death rates 
in those countries where mortality is now highest. 

There has been an almost universal reduction in birth rates since 
the turn of the century, and in many countries, particularly those 
in northwest Europe, North America, Australia, and New Zealand, 
this decline began in the latter part of the nineteenth century. By 
the end of the interwar period in nearly all the nations of north
western and central Europe, birth rates had fallen substantially 
below the level required for permanent maintenance of a stationary 
population at existing levels of mortality.'-8 In the United States, 
birth rates in 1800 were about three and one-half times as large as in 
1930, and as late as 1880 American women were twice as prolific as 
today.- 9 Consequently, the rate of material increase of population 
has diminished in a majority of countries for which statistics are 
available. In some cases, the birth rate has declined to a level ap
proaching or below that required to maintain a stationary popula-

2 5 National Resources Committee, The Problems of a Changing Popula
tion, Government Printing Office, 1938, p. 22. 

2 G Cf. Frank W. Notestein, "Population—The Long View," in T. W. 
Schultz (ed . ) , Food for the World:, University of Chicago Press, 1945, Part II, 
p. 39. 

2 7 National Resources Committee, op. ext., p. 22. 
2 8 Notestein, op. cit., p. 41. 
2 0 National Resources Committee, op. cit., p. 23. 
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lion, and in F r a n c e and Austria births h a d fallen below deaths by 
the outbreak of W o r l d W a r II , resulting in a decrease in popula
t ion/ 1 0 During W o r l d W a r II in many of the nations overrun b y 
Nazi G e r m a n y and in others e n g a g e d in the war, birth rates tumbled 
still l o w e r . 3 1 

This decline in the birth rate is likely to modify profoundly the 
d e m a n d for land, particularly agricultural land, in the next f e w 
decades. In the case of the United States, the birth rate declined 
from more than 2 5 births per thousand persons, before the First 
W o r l d W a r , to less than 18 during t h e interwar period. Many lead
ing nations experienced declines in the birth rate to record lows 
during 1932 and 1933, the worst years of the depression, and the 
rise since these years has been comparatively slight, except for the 
flurry associated with W o r l d W a r I I , 3 -

T h e full price of W o r l d W a r I I in terms of birth deficits will not 
b e paid until long after the war . T h e effect of wars on the birth rate 
is frequently a greater menace to population growth than the actual 
military losses—the deficit of births in E u r o p e excluding Russia, 
caused by the First W o r l d W a r , is estimated at over 12 ,000 ,000 , or 
almost double the military losses. 3 1 1 T h e r e was a resurgence in birth 
rates in all the belligerent countries after the war , but this was tem
porary and in practically all nations the downward trend in evidence 
before the w a r was resumed after a year or two. Much the same 
situation will likely be experienced after W o r l d W a r II . It seems 

a o League of Nations, Statistical Yearbook, p. 145. 
: t l For example in France, where the birth rate had already fallen below 

her death rate since 1935, the birtli rate was only 14.6' per 1000 in 1938 and 
was further reduced to 13.0 by 1941. (A birth rate of 16.4 is necessary to 
maintain a stationary population whose average span of life is 61 years.) The 
experience of Belgium was even worse than that of France, and undoubtedly 
Poland. Yugoslavia, aud Greece suffered sharp reductions in birth rates. In Italy 
the birth rate dropped 14 per cent from 1940 to 1942. The experience of Eng
land and the United States is quite different. In England, the birth rate de
clined 5 per cont from 1939 to its low point in 1941, but recovered in 1943 to 
the level of 15 years previous. {Louis I. Dublin, "War and the Birth Rate," 
Statistical Bulletin, Metropolitan Life Insurance Company, vol. XXV, no. 10, 
October 1944. p. 2.) 

The birth rate in the United States recovered slowly between 1933 and 
1939, but beginning with 1940, the rate mounted rapidly, accelerated first by 
the sharp increase in industrial activity and then by the great increase in mar
riages in anticipation of the service draft. From 1939 to 1943 the birth rate 
increased 27 per cent and births exceeded 3,000,000 in 1943 (22 per 1000 
population) or about one million more than during the bottom year of the de
pression thirties. (Ibid.) 

" Ibid., p. 1. 
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safe to conclude, therefore, that the western world faces a continua
tion of the long downward trend of birth rates for several decades 
unless there is prolonged economic prosperity and a fundamental 
change in popular attitudes concerning larger families. In the United 
States, the medium assumptions of Thompson and Whelpton fore
cast a decline of 13 per cent in the birth rate in the next 50 years . 3 4 

However, if this estimated birth rate is not to prove too high there 
must be a rather rapid change in attitude concerning the desira
bility of three and four child families. 

T h e T r e n d of I m m i g r a t i o n . A third factor affecting the trend 
of population within a country along with birth and death rates is 
immigration. In the United States, immigration has been a major 
factor in the past in determining the size and composition of the 
nation's population. In some years immigration equaled 1.5 per cent 
of the population and exceeded the million mark annually in several 
years between 1900 and the outbreak of World W a r I. In recent 
years, however, immigration has been greatly reduced by laws and 
regulations and by unsettled economic and political conditions. The 
present quota law passed in 1924 permits 153,774 immigrants to 
enter annually from quota nations and sets no limits on the number 
that may come in from other countries. Congress may make these 
quotas more or less restrictive or the President and Secretary of 
Labor may relax or tighten the administrative regulations that lim
ited immigration rigidly during the thirties. In view of these uncer
tainties it is impossible to make any intelligent predictions of the 
future effect of immigration. It can be assumed, however, that there 
will continue to be large numbers of persons desirous of taking up 
residence in this country and unless immigration is prohibited, its 
value will vary widely from year to year, depending principally on 
economic and political conditions here and abroad.^ 

3 4 This would mean each 1000 women living through the childbearing 
period would have about 1900 births, or slightly less than an average of two 
births for all women and slightly over two and one-half for fertile women. This 
is approximately the 1930 rate in Massachusetts, Connecticut, Washington, 
Oregon, and also in Sweden. (National Resources Commitee, op. cit., p. 23 . ) 

J i During the five year period 1939 to 1943, quota immigrants averaged 
43,065 per year and non-quota immigrants 34,852, or an average total of 
77,917 yearly. The excess of all arrivals into the country of all classes over de
partures of all classes from the country averaged about 70 ,000 per year during 
the five year period. (Compiled from U. S. Department of Commerce, Statis
tical Abstract of the United States, 1943, Bureau of the Census, Government 
Printing Office, 1944, pp. 1 0 7 - 1 0 8 . ) 
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T h e T r e n d o f P o p u l a t i o n . A population may for a time sustain 
or even increase its numbers by a balance of annual births over 
annual deaths, and yet be failing to reproduce itself. Thus, although 
births still exceed deaths in nearly every country, the population has 
actually ceased to reproduce itself in many nations. This apparent 
paradox is due to the fact that the age distribution may be tem
porarily abnormal, and a population which fir any temporary reason 
contains a large proportion of women in the reproductive ages, and 
a small proportion of infants or old persons, will show a low death 
rate and a high birth rate. But as the persons in the reproductive 
ages grow older and mortality and fertility remain constant, such a 
population will soon show birth and death rates drawing apart. 
Many nations, particularly in western Europe, have populations 
which at present contain a small proportion of old and young per
sons and a high proportion of persons in the reproductive ages, due 
to the fact that the birth rate was high in past years and has recently 
declined. 

In the United States, the birth rate still exceeds the death rate, 
and will undoubtedly continue to do so for some time, because of 
the present comparatively large proportion of persons of child 
bearing age. However, in the future the proportion of old persons 
may be expected to increase considerably as the high proportion of 
persons now in the reproductive ages grows older, with the result 
that births are likely to fall and deaths to rise to such an extent that 
the total population will decline. 

Notestein groups the world's population into three demographic 
types . 3 0 I. Incipient Decline—Populations in which fertility has fallen 
below the replacement level or those in which it is near and rapidly 
approaching that level. Populations of northwestern, southern, and 
central Europe, North America, Australia, and New Zealand are all 
in this group. Only immigration or reversal of recent trends in fer
tility 3 7 can prevent virtual termination of growth in this group 
within a generation, but such reversals will be difficult to obtain 
short of drastic governmental policies. II. Transitional Growth— Pop
ulations in which the decline of both fertility and mortality is well 
established but in which the decline of mortality precedes that of 
fertility and produces rapid growth. Populations of eastern Europe 

NotesU'in, op. cit., pp. 41 -52 . 
a : Fertility i.s the number of birtlis per 1000 women of childbearing age, 

this age being assumed to constitute the period from 15 to 5 0 years. 
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are nearing the end of this stage, those of Soviet Russia and Japan 
and certain Latin American countries are in mid-course, while those 
of Turkey, Palestine, and parts of North America apparently are 
entering it. III. High Growth Potential—Death and birth rates re
main close to pre-modern standards and birth rates have hardly 
begun to decline. This type includes more than half of the world's 
population. Egypt, Central Africa, much of the Near East, prac
tically all of Asia excluding Soviet Russia and Japan, the islands of 
the Pacific and Caribbean, and much of Central and South America 
fall in this type. If political or economic conditions are bad for pro
longed periods in these areas considerable depopulation might re
sult, but if a prolonged period of peace and order prevails and 
production efficiency increases, there would probably be rapid and 
sustained population growth. 

On the basis of this classification of the world's population, it is 
obvious that populations where fertility has been brought under 
control enough so that birth rates are in balance with the low death 
rates permitted by modern conditions are definitely in the minority. 
Consequently, total world population will continue to increase and 
may exceed three billions by the year 2000. 3 8 If by that time fertil
ity is to fall enough to bring about the end of the period of growth, 
there must be great advances in production and political and social 
organization. In other words, food output must increase faster than 
population, and there must be equally rapid advancement in indus
trial production, education, public health, and government; because 
it is only when rising levels of living, improved health, and increas
ing education give new life, value, and dignity to individual life 
that old customs are discarded and fertility comes under control. 3 9 

United States population has for many years been growing more 
and more slowly. The decennial rate of increase was above 30 per 
cent for most of the nineteenth century, declined to around 20 per 
cent at the turn of the century, and was only about 7 per cent for 
the most recent intercensal period, 1930 to 1940 (see Table 1 ) . With 
current trends of fertility and mortality (see Figure 8 ) , the outlook 
is (or a low rate of increase for the next few decades with ultimate 
stabilization or even decrease in numbers, unless heavy immigration 
is resumed. Assuming medium fertility and mortality, Thompson 

3 8 Notestein indicates there is considerable chance that the world will 
reach the three billion level in two generations, with the capacity for growth of 
its backward populations still unimpaired. (Notestein, op. cit., p. 57.) 

*» Cf. ibid. 
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TABLE 1. United States Population, Amount and Per Cent of Increase 
by Decades, 1650-1950 

Decennial 
Population Increase Per Cent 

Year (Thousands) (Thousands) Increase 

1650 52 
1660 85 33 64 .0 
1670 114 30 35 .0 
1680 156 41 35.9 
1690 214 58 37.2 
1700 2 7 5 62 28.8 
1710 358 82 30 .0 
1720 474 117 32.7 
1730 655 181 38.1 
1740 889 2 3 4 35 .7 
1750 1 ,207 3 1 8 35.8 
1760 1,610 4 0 3 33.4 
1770 2,205 5 9 5 37 .0 
1780 2,781 576 26.1 
1790 3,929 1,148 41.3 
1800 5,308 1,379 35.1 
1810 7,240 1,931 36.4 
1820 9,638 2,399 33.1 
1830 12,866 3,288 33.5 
1840 17,069 4,203 32.7 
1850 23,260 6,191 36 .3 
1860 31,502 8,242 35 .4 
1870 39,904 8,402 26.7 
1880 50,262 10,358 26.0 
1890 63,056 12,794 25.5 
1900 76,129 : 3,073 20.7 
1910 92,267 16,138 21.2 
1920 107,190 14,923 16.2 
1930 123,091 15,901 14.8 
1940 131,669 8,578 7.0 
1950 141.645° 9,976 7.0 

* Estimated on basis of medium mortality, medium fertility, and annual 
net immigration after 1940 uf KKJ.OOU. 

Source: National Resources Committee, The Problems of A Changing 
Population, Government Printing Office. 1938. pp. 21 and 24; and U. S. De
partment of Commerce, Bureau of (be Census, 16th Census of the U?iited 
Stole* (1940), vol. II, chap. I, Table 4. 

;md Whrlpton estimate that without immigration, the United States 
population will grow to about 151 million in 1960. A further increase 
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of only 9 million is anticipated during the two decades, I960 to 
1980. Shortly after this the favorable age composition carried over 
from the earlier period of higher birth rates will have run out and 
a decline of numbers is anticipated after 1985. 4" 

Causes of Downward Trend in Population. Before the First 
World War, most nations considered a large and increasing popu
lation a desirable economic asset. Rising standards of living and gen
eral prosperity in countries like the United States, Germany, and 
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FIGURE 8. United States Birth and Death Rates, 1 9 1 5 - 1 9 4 5 . (Source: 
U, S. Department of Commerce, Bureau of the Census.) 

Great Britain were associated with increasing numbers of people, 
such increases being considered necessary for development of nat
ural resources and for general business and industrial expansion. 
However, maladjustments set in motion by the disrupting influences 
of World War I and the unemployment, poverty, and social unrest 
of the two decades following reversed the emphasis and much talk 
of overpopulation was heard. The desire for high standards of liv
ing in many nations, coupled with the growth of urbanization ac
companying advancing technology and dissemination of birth-con
trol information, brought about reductions in size of families. 

In the case of the United States, restrictions on immigration have 
also contributed to declining birth rates, because foreign immigrants 

*° Thompson and Whelpton, op. cit., p. 2 9 . 
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consisted primarily of young people f rom E u r o p e a n peasant farms 
where the tradition of large families has persisted. Urbanization re
duces birth rates because , among other things, children cost more 
in cities a n d a r e less of an e c o n o m i c a d v a n t a g e than children in 
farm areas. Even in farm communities birth rates have declined 
because of increasing costs and higher standards of living. L a r g e 
families are no longer popular , not only b e c a u s e of the economic 
factor of cost involved 1 1 but also because of the social and other re
lated inconveniences of rearing numerous children. 

Ef fec ts o f P o p u l a t i o n T r e n d s U p o n t h e D e m a n d f o r L a n d . 
A declining rate of increase of the population, or the approach of 
a stationary population, or a possible declining total population in
volve serious adjustments in the utilization of land for various pur
poses. However , current relationships between land resources and 
population should be considered. A country may be overpopulated 
or under populated, and consequently a change in the size of the 
population may actually help to raise the level of living. If it is a 
case of uuderpopulation, each of the above three situations would 
tend to reduce still further the level of Jiving, while an increase in 
population would b e beneficial. However , if the nation is overpopu
lated, any of the above three population situations would tend to 
raise the standard of living. A second factor to consider is the rate 
of change , because the change in rate of increase or rate of decline 
will h a v e certain e c o n o m i c consequences quite apar t from the ques
tion of whether the country is overpopulated or underpopulated. 
The third important factor which should be considered is the age 
composition of the population, which will have important e c o n o m i c 
significance. 

*' "Dr. Dublin, statistician of the Metropolitan Life Insurance Company, 
estimated a few years ago, on the basis of thousands of family budgets, that 
tor a family in the large cities, having an aggregate income of $2500 . . . the 
cost of raising a child to the age of 18 was about $7500, or more than $10,000, 
if interest on the investment be allowed. Tin's estimate excludes the cost of 
education paid from the public purse . . . Three children per fertile family, 
which is the number necessary to maintain even a stationary population . . . 
means an investment, therefore, of $25,000 to $30,000 for the average city 
dweller (at pre-depression prices), and of probably only a third as much for 
the fanner." (O, E. Baker, "Rural-Urban Migration and the National Welfare," 
Annals of the Association of American Geographers, vol. Ill, June 1933, pp. 
99-100. Dr. Baker refers to Louis I. Dublin, The Money Value of a Man, 1930, 
p. 37, as the source of his statistical material.) The figure of one-third which 
t>r. Baker implies is the relative cost of raising a child on the farm, compared 
with the cost in the city, is undoubtedly much too small today, with the in
creased commercialization of American fanning. 
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The change from a rising to a declining population will have 
important economic effects upon the amount of land used and the 
methods of utilizing it. A large amount of capital construction has 
occurred in the nations included in demographic type I—Incipient 
Decline, simply because of the growth of population. The demand 
for schoolhouses and school sites is dependent primarily upon the 
number of children of school age. The demand for houses and 
urban lots is largely dependent upon the number of households 
which are being established; and the demand for industrial equip
ment may decline with a decline in the number of consumers, with 
the result that savings may exceed the demand for capital and 
necessitate lowering interest rates or increasing governmental ex
penditures to stimulate economic activity, in order to offset reduced 
demand. Declining population involves many shifts among industries 
and types of production, and such shifts are much more difficult for 
the average businessman or industrialist to make, as an individual 
operator, than the guiding of new labor or new capital into an ex
panding occupation accompanying increasing population. Economic 
adjustments are more difficult with stationary or declining popula
tion than with expanding population, which seems to create its own 
market and fit in normally with capitalistic economies. 

Relation of Population to Type of Land Exploitation. There 
are important differences in the basic relation of population to eco
nomic resources in various parts of the United States. One of the 
most significant indices of these differences is distribution of gain
ful workers in three broad industry groups: ( 1 ) extractive (agricul
ture, mining, and forestry), ( 2 ) mechanical and manufacturing, 
and ( 3 ) trade and service. For the United States as a whole, the 
proportion of the total labor force engaged in extractive industries 
has declined steadily from over 45 per cent in 1880 to less than 20 
per cent in 1940. During this same period the proportion engaged 
in manufacturing and mechanical industries increased from 20 to 30 
per cent, and the proportion engaged in the distributive and service 
occupations rose from 34 to 50 per cent. These data indicate the 
transformation of the American economic system horn one organ
ized around the exploitation of natural resources to one in which 
major emphasis is on mechanical, managerial, professional, trade, 
and service functions. These trends have important implications for 
population redistribution. 

Only in the southeast region of the United States do the extractive 
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industries predominate c o m p a r e d with manufacturing and mechan
ical and distributive and service industries. Over the years agricul
ture has been relied upon as the chief source of employment in this 
region and the ratio of farm population to land in farms is much 
greater there than in any other region. T h e value of farm land per 
capita of farm population averages less than $ 5 0 0 in most counties 
in t h e southeast region, and perhaps in a third to two-fifths of these 
the average is less than $250 , while in many of the corn belt coun
ties the average is $ 3 5 0 0 and o v e r . 4 2 In this region the net value of 
agricultural products per year per agricultural worker is less than 
that in any other region, averaging about half that for the nation 
as a whole 4 1 ' T h e widespread and chronic poverty of this region is 
due basically to a high ratio of population to economic resources, 
rather than to racial composition of the population or the Civil W a r . 
T h e solution is either considerable emigration from the region or 
development of new economic opportunities within the region, or 
both. 

In the northwest and southwest regions agriculture, mining, and 
forestry employ approximately as large a portion of the population 
as the distributive and service industries and considerably more 
than the manufacturing a n d mechanical industries. In all the other 
regions (northeast , middle states, and far w e s t ) the extractive in
dustries employ considerably fewer workers than the manufactur
ing and mechanical and the distributive and service industries. In 
the northeast region nearly four times as many workers are em
ployed in manufacturing a n d mechanical a n d nearly six times as 
many in distributive and service industries as in the extractive in
dustries. In the middle states nearly twice as many workers are 

4 3 There is no completely satisfactory measure of absolute agricultural 
land resources in the United States because of the great variety of existing soils 
and crops. The National Resources Committee used the relationship of farm 
population to land values as a fairly satisfactory measure of the relation of 
iunn population to "economic resources." Economic resources in this sense in
clude social factors such as demand for farm products in different regions. 
(National Resources Committee, Problems of a Changing Population, p. 55.) 

* 3 The net value of agricultural products per year per agricultural worker 
is also relatively low in the northeast region where the ratio of population to 
economic resources as measured by value of farm land per capita of the farm 
population is relatively high. However, density of farm population, even when 
measured on this basis, has a much different meaning in the vicinity of large 
cities characteristic of the Northeast than in more predominantly rural areas. 
Near cities there is more likelihood that fanners have supplemental occupations 
.mil imiimrs and also that farms arc used for retirement or recreation. 
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employed in manufacturing and mechanical and about times as 
many in distributive and service industries as in the extractive in
dustries; in the Far West half again as many are in manufacturing 
and mechanical and nearly four times as many in distributive and 
service occupations as are in the extractive industries. 

Agriculture is by far the most important of the extractive indus
tries in the United States, more than 9 million workers being en
gaged in farming in 1940, compared with only a little more than a 
million in mining and approximately 137 thousand in forestry (ex
cluding logging) and fishing. All the extractive industries create 
similar population problems. All are based on the direct exploitation 
of natural resources; all are characterized by scattered settlement 
while workers in manufacturing and mechanical and distributive 
and service occupations live in large cities or urban communities. 
Workers in extractive industries have fewer alternative oppor
tunities for employment available to them than people in urban 
communities. Also, they tend to have less mobility than people in 
cities. 

Agricultural populations of the various regions of the United 
States vary greatly in density. In the winter and spring wheat belts 
of the Middle West and Northern Plains states, grain crops are 
grown usually on comparatively large land holdings, with much use 
of machinery. In the range areas of the western states, holdings are 
large and farm population sparse. Ordinarily, however, crops are 
raised in the intermediate latitudes characteristic of the United 
States on relatively small farms, with rather widespread use of 
labor-saving machinery. In general, the farm populations are of 
moderate density and the population pattern relatively small. Pro
duction conditions are very different from those of the tropical 
plantation and of Oriental agriculture. The plantation type of agri
culture makes for both a fixed and denser population than is possible 
with primitive exploitation of the soil with native use, but it is less 
dense than that under the Oriental system of intensive cultivation. 

Workers in forestry or mining, living in small settlements, face 
serious problems when the nearby mill or mine which is their only 
source of employment closes down because of exhaustion of the raw 
material or for some other reason. Stranded communities are more 
common in lumbering and mining than in other industries. Where 
mining is the sole basis of support, density of population may vary 
from sparse to above average depending on the kind, size, accessi-
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bility, and related characteristics of the mineral deposit. Lumbering 
and forest industries are ordinarily of only temporary importance, 
if conditions are favorable for profitable agriculture. Where slopes 
are steep, soils thin or poor, and climatic conditions unfavorable for 
cultivated crops, the)' may comprise major enterprises for a good 
many years. Where a combination of forestry and agriculture is pos
sible, stability of population and better conditions of living for 
workers ordinarily result. 

As population increases in density, increased specialization oc
curs, accompanied by progress which multiplies human wants so 
that trade of products for articles or materials which are not or can
not be produced locally becomes important. If power, labor, and 
other conditions are favorable, materials from other areas as well as 
those produced locally are available for fabrication, and manufac
turing may become an important occupation. Great density of popu
lation characterizes industrial areas everywhere. 

Manufacturing is relatively more important in the northeast than 
in any other region in the United States, the middle states ranking 
next. The only important industrial areas west of the Mississippi 
Ki'ver are the Seuttle-Tacoma area, the Los Angeles and San Fran
cisco-Oakland area, and the Kansas City area. 

The type of land utilization is of major significance to future 
trends in population distribution. The extractive industries have 
had the effect of scattering the nation's people, while trade and 
manufacturing and large scale commercial operations have brought 
them together again. Both movements have created serious national 
problems. The westward movement of lumbering, agriculture, and 
mining has created problems of soil depletion, erosion, and flood 
control. The development of industry has created urban problems 
associated with high density of population and has made city resi
dents completely dependent on orderly operation of an involved 
industrial and commercial economy. 

Recent studies indicate there is no marked tendency toward gen
eral dispersion of industry (movement of industries to scattered 
towns and villages outside the areas of industrial concentration) 
and that diffusion is less marked than is frequently supposed."*'' 
There seems little evidence to support the belief that opportunities 
for part-time or full-time industrial employment will be widely dis-

** Carter Goodrich, el a/., The Changing Pattern of Industrial Location, 
University of Pennsylvania Press, 1936, chap. VII. 
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tributed geographically in the near future. Also, there is little evi
dence that there will be widespread development of combined 
industrial-farming employment, although there will undoubtedly be 
significant developments along these lines in certain favored com
munities. 4 5 

Peculiar Significance of Population Trends to Agricultural 
Land Utilization. The demand for agricultural products, particu
larly the basic foodstuffs, depends largely upon the size of the pop
ulation, more than does the demand for many other products. There 
is a limit to the amount an individual can eat, while there is no such 
readily determinable saturation point in the case of industrial prod
ucts growing out of an expanded technology. Consequently, unless 
there is an increase in population or, in other words, more mouths 
to feed, agriculture as a whole finds its market definitely limited, 
although certain types of agricultural products may find demand 
greater with changes in living standards accompanying a decline in 
population, while others will experience a great reduction in de
mand. Cessation of population growth will cause the demand for 
agricultural products to cease expanding, or at least to increase 
much more slowly. With application of agricultural inventions and 
improvements in farm techniques, agriculture in some farm areas 
will be threatened with overproduction and excess productive 
capacity. The difficulties experienced by American agriculture dur
ing the twenties and thirties, which were duplicated in many other 
nations, necessitated specific agricultural programs to relieve 
farmers and ranchers of depressing surpluses. 

American farming is a good example of the agricultural signifi
cance of a stationary or a declining population. During the period 
of a century or more, production in the United States doubled about 
once every fifty years, and American farmers became accustomed to 
an increasing demand for food and fibers. When foreign markets 
shrink and domestic population declines, the number of farmers in 
many of the more productive agricultural areas tends to decline. 
This in turn tends to reduce the national birth rate still further, and 
the decreasing crop acreage affects the prosperity of many com
munities, both urban and rural. Reversion of crop land to pasture or 
forests, or to other less intensive uses, means fewer farmers, in most 
cases, to buy goods from the local merchant and to make use of the 

*r- Cf. National Resources Committee, Problems of a Changing Population, 

4 
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services of the local doctor, teacher , and lawyer. This means c o m 
munity abandonment , less property to tax for the support of schools 
and roads, with consequent tax increases in m a n y areas, which in 
turn force more people to give up their land through tax delin
quency and tax-deed foreclosure. This increases the tax rate a n d 
forces still more land tax delinqency. W h e n population becomes 
stationary, the farmers in an area can still be fairly prosperous b e 
cause of the reduction jn expenditures for the support of schools. 
But when a nation's population, or the population of a community , 
is declining rapidly, it is m u c h more difficult because of idle fa rm 
lands, unoccupied city houses, declining land values, insecure in
vestments, and related consequences . 4 " In other words, the general 
spirit of enterprise and individual initiative is likely to be sorely 
depressed, at least until fundamental adjustments in the e c o n o m y . 
c a n b e effected. 

Not all the economic effects of a declining population are unfav
orable, however , although the effects on agriculture are very serious. 
T h e changing age composition of populations in nations where the 
birth ra te is declining will b e in the direction of a larger proportion of 
people in t h e earning ages ( 2 0 to 6 5 ) . This proportion will tend t o 
increase for some years, and in itself should allow for an increase in 
real income per person, since there is a smaller proportion of idle 
dependents. However , the advantages from this situation will not b e 
secured without intelligent planning and cooperation of economic 
groups within the nation, because difficulties associated with such 
changes in population and consequent shifts between occupations 
a n d production m a y c r e a t e a situation of general chaos , waste, a n d 
increased unemployment. 

Changing a g e composition of the population accompanying a de
clining birth rate will also have serious effects upon consumption of 
specific farm products . T h e United States population of the future 
will comprise a larger proportion of old persons, and a smaller pro 
portion of children ( see F igure 9 ) . T h e central a g e groups will re
main quite stable in total numbers, although with a shift toward the 
upper age limit. In terms of percentage the 6 5 and over portion of 

* a Cf. Baker, "Population Trends in Relation to Land Utilization," Pro
ceedings of the Second International Conference of Agricultural Economists. 
1930, p. 289. Although effects on agriculture accompanying the severe depres
sion phase of the business cycle, especially like that of the thirties, are very 
jimjtar in many respects, they should not be confused with conditions indicated 
h*re which accompany long-time population changes. 
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FIGUHE 9. Age and Sex Distribution of United States Population, 1940 and 
Projected 2000. A pyramid representing a normal population would be a nearly 
perfect one, wide at the base, narrowing proportionally to a point at the top. 
The 1940 age distribution reilects the increased decline in the birth rate {a 
shrinking in the proportion of the population under 15 years of age) . The pro
jected age distribution for the year 2000 shows the effects of the declining 
birth rate assuming ( a ) low fertility and medium mortality, and ( b ) medium 
fertility and medium mortality. (Source: 1940 data from U. S. Department of 
Commerce, Bureau of the Census, 16th Census Report; projected data for the 
year 2000 from Thompson and Whelpton, Estimates of Future Population of 
the United States, National Resources Planning Board, 1943, pp. 68-69 and 
92-94. 

tility and mortality will further decline to about 6 per cent at the 
end of the c e n t u r y . 4 7 

A population in which there is an increasingly large proportion 
in the older age groups will consume somewhat less of certain 
goods, such as dairy products , wheat, beef, sugar, a n d high energy 
foods in general, than a population in which there is a larger pro
portion in the younger age groups. Youth's diet is much different 
from that of grown-ups, and the decreasing birth rate will bring 

4 7 Compiled from U. S. Census data and estimates by Thompson and 
Whelpton, op. cit., p. 32. 

the population more than doubled from 3 per cent of the total popu
lation in 1 8 7 0 to 6 .8 per cent in 1940. Medium assumptions of fer
tility and mortality indicate the proportion 6 5 and over at the end 
of the century will b e 13.2 per cent. In 1870 , children under 5 years 
of age, constituted 14.3 per cent of the U. S. population. This de
clined to 8 per cent in 1 9 4 0 and under medium assumptions of fer-
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about significant shifts in the demand for various agricultural prod
ucts. These shifts in dietary demands will have important effects 
upon utilization of land for agricultural purposes, because certain 
crops or products require many more acres to produce a given num
ber of calories than others. 4 8 

General Effects of Population Trends Upon the Economy. A 
declining population will also have important effects upon the 
nature of business and economic activity outside the field of agri
culture. The demand for semi-luxuries and luxuries (including 
wholesome non-essentials) relative to the demand for food and 
other such necessities should increase as population declines. 4 0 

Consumers' urgent basic wants are the first to be satisfied, and the 
demand for goods and services to satisfy basic wants is much more 
predictable, regular, and reliable than the demand for luxuries and 
non-essentials which makes up an increasingly large proportion of 
total consumption, as the standard of living vises. In other words, 
the demand for an increasingly large proportion of products accom
panying a rising standard of living and a declining population is 
more capricious and less stable and predictable than the demand 
for the goods and services which satisfy basic wants. This change 
in demand from the more stable to the less stable wants will have 
serious repercussions upon the entire economy, increasing the risk 
which the average businessman must take in operating his business. 
The entire economy will be more sensitive and more subject to 
wide swings from prosperity to depression and from depression to 
prosperity than when the basic wants and a lower general standard 
of living predominated. This increased sensitiveness will require 

4 N The yearly consumption of food per person averages 1 ,400,000 calories; 
and the following crop and pasture acres are required to produce 1 ,400 ,000 
calories of the following foods: sugar beets, .28 crop acres; sugar cane, .34 
crop acres; potatoes, .76 crop acres; corn meal, .79 crop acres; wheat Hour, 1.45 
crop acres; tomatoes, 1.47 crop acres; apples, 2 .35 crop acres; pork and lard, 3 ,1 
crop acres and 0.1 pasture acres; milk, 2 .35 crop acres and l.lj pasture acres; 
beef (dressed) , 11.3 crop acres and 2.5 pasture acres. ( O . E . Baker and L . C. 
Cray, "Land Utilization and the Farm Problem," U. S. Department of Agri
culture, Miscellaneous Publication 97, 1930, p. 3 3 . ) 

Increasing .scarcity of labor due to the declining birth rate relative to 
capital, equipment, and natural resources may lead to a rise in wages at the 
expense of incomes from property, and so result in a more equal distribution of 
income. This should tend to increase the demand for semi-luxuries or products 
other than basic necessities and conveniences. ( L e a g u e of Nations, World E c o 
nomic Survey. 1 9 3 8 - 3 9 , pp. 1 5 7 - 1 5 8 . ) 
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new types and methods of social control, if equilibrium is to b e 
maintained within the economy. 

O P T I M U M P O P U L A T I O N — T H E I D E A L M A N - L A N D R A T I O 

T h e population trends which have been noted above will naturally 
affect resource appraisal. W h e t h e r the net result of these population 
changes and trends will b e a better or worse land utilization pattern 
depends largely on the present relationship of population to re
sources in the various nations. Some countries are more overpopu-
lated than others, but in every case the aim should b e the best 
possible relationship between the supply of and the demand for 
land, or what might be t e r m e d an "ideal man-land rat io ." 

T h e C o n c e p t of O p t i m u m P o p u l a t i o n , o r t h e Ideal M a n - L a n d 
R a t i o . T h e ideal man-land ratio is often referred to as the "op
t imum population density," but the w o r d "optimum," or "best ," in
volves subjective appraisal a n d makes the concept of opt imum 
population a difficult one upon which to secure general agreement 
and understanding. As Zimmermann points out, since what is best 
depends upon the basis of appraisal, there are numerous population 
optima, depending upon the yardstick the appraiser chooses/ ' 0 

T h e determination of the ideal ratio between the number of peo
ple and the area and resources of the land they inhabit is the basic 
economic problem of land settlement a n d population. T h e ideal 
ratio, expressed in general terms, is that which will give the maxi
m u m of human welfare in a certain environment with a given state 
of development of cul ture/ ' 1 If w e assume that a maximum of crea
ture comforts is worth seeking, the ideal ratio will be attained when 

. . whatever the methods of distribution, per capita production 
and per capita consumption are at the highest point attainable. 
lt has also been stated in terms of highest marginal output. If, how
ever, the population of an area is so sparse that additional units will 

"To the painter, who sees beauty only in unspoiled nature, the optimum 
may lie very' close to zero. The sociologist, who believes in Sumner's statement 
that civilization is a function of numbers in contact, may be inclined to put the 
point of optimum on a higher place on the population density scale. Again, the 
economist's optimum is apt to be found at a different point, especially when 
the economist consciously confines himself to purely utilitarian values." (Zim
mermann, op. cit., p. 1 3 6 . ) 

5 1 Cf. Reuter, op. cit., p. 13-
0 2 Glenn E. Hoover, "The Quantitative Optimum o£ Population," Annals 

of the American Academy of Political and Social Science, July 1932, p. 198. 
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give a larger marginal return, the average output of the group will 
b e raised by population increments beyond the point of highest 
marginal returns/'* Some believe that maximization of human hap
piness is a logical ideal, to be served by all human instrumentalities 
and activities, although there a r e ( m a n y who do not accept this con
cept - " ' 4 Since welfare and happiness depend upon a great number of 
considerations other than number of people and quantity or char
acter of economic resources, this concept of maximization of human 
happiness cannot b e used as the criterion of an optimum relation be
tween size of population a n d available resources. T h e concept of 
maximum economic welfare has similar limitations, for economic 
welfare includes production, distribution, and consumption of eco
nomic goods and services. If this concept w e r e used as the standard 
to determine the optimum or ideal man-land ratio, the entire field of 
distribution and consumption, as well as production—in short, every 
major field of economic theory—would be involved in an adequate 
explanation of the ideal man-land ratio. 

Some writers believe that the primary problem of the ideal man-
land ratio is one of securing the most efficient quantitative relation
ships of the factors of production, and that since production is pri
marily a technological process, " the optimum size of population will 
b e that which furnishes the labor supply which, fully utilized, is 
necessary t o operate the total resources of land, materials, and 
instrumental capital at the point of least ( l a b o r ) cost per unit 
of product or income.""'"' If the problem of the optimum population 
or ideal man-land ratio is regarded as an aspect of the theory of 
production, and the ideal ratio is considered as that number of 
people which will opera te productive resources most effectively, 
measured in product per capita or per unit of labor utilized, it is 
obvious that there is no specific or fixed optimum over a period of 
time. Quanti ty and quality of resources and the technique of utiliz
ing them are constantly changing in .such dynamic economies as 
characterize modern civilizations. Consequently, in order to deter-

•~C.{. }. V. Black, "Agricultural Population in Relation to Agricultural Re
sources," Annuls of the American Academy of Political and Social Science, 
November 1936, p. 206. Black indicates that the highest average output per 
capita of population is affected by the degree of inequality of the distribution 
of resource* between population groups, and by the average standard of living. 

"*A. fl. Wolfe, "The Theory at Optimum Population," Annals of flic 
American Academy of Political and Social Science, November 1936. p. 244. 

v Ibid., pp. 245-246. 
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mine theoretically what size of population is needed for highest per 
capital productivity, one must assume a given state of the arts and 
constant resources of land and raw materials but (theoretically) 
variable population. The distribution of the product, marketing 
organization, and monetary system must also be assumed to be such 
that the output of the productive process at full capacity will be 
taken off the market for consumption. 

Wolfe points out other theoretical assumptions which must be 
made in developing an adequate theory of the optimum population, 
and acknowledges that as yet the theory shows little promise of 
emerging from pure conceptualism/' 1 1 However, if the concept of 
the maximization of product per unit of cost is accepted as the 
normative end of economy, economic theorists should be able to 
work out the concept of the optimum or ideal population in definite, 
limited, understandable (though theoretical) terms. ' 7 In any case, 
this theory of the optimum population definitely relates the avail
able units of labor to the land resource, and acknowledges the far-
reaching effects of the technological and societal arts upon the util
ization practices and productiveness of man working with land. 

Determination of the proper economic population of a restricted 
area is more difficult than its determination for an entire nation, be
cause of the factor of potential migration in and out of the a r e a . 5 8 

Nevertheless, governmental efforts in recent years to adapt popula
tion more closely to resources necessitate determination of popula
tion needs and capacities of limited areas such, for example, as 
those to be served by the Missouri or the Columbia Rivers. In any 
case, the theory of the optimum or ideal man-land ratio, although 
abstract, is very useful in clearing up some of the misconceptions 
which exist in regard to the effects of declining population. Such 
misconceptions are caused chiefly by the widespread tendency to 
consider the size or quantity of the population alone, rather than its 
quality, its standard of living, and the distribution of its income or 
purchasing power. r , , J 

Methods of Attaining O p t i m u m Populat ion . In modern so
ciety, many more ways are available to bring about a closer ap
proach to the optimum population than reliance upon population 

™lbid„ p. 248 . 
fi7 See Chapter V. 

Wolfe, op. cit., p. 248. 
0 & Cf. Frank Lorinier, "Population as a Problem in Quality," in Food for 

the World, pp. 5 8 - 6 5 . 
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increase or decrease alone. Ev ery improvement in transportation 
and communicat ion technique reduces the handicap of space . Im
provements in methods of farming a n d in increased production 
efficiency enlarge the human carrying capaci ty of the soil and ex
tend the point at which optimum population is reached. Adjust
ments in human institutions such as local governmental structures 
and adjustments in taxes and credit pract ices to bring about more 
equitable distribution of tax and credit burdens also extend the 
point of optimum population in agricultural areas. Improvements in 
leasing arrangements , irrigation, reclamation and drainage develop
ment, inventions—all improvements in the technological and societal 
arts—tend to extend the point of opt imum population. 

Certain methods have been used under specific types of condi
tions during man's history to bring about a better man-land relation
ship. These have varied from rather minor changes in the organiza
tion of farm and business operating units, or in land utilization 
methods, to sweeping shifts in types of crops raised or in methods 
of tillage, and when other adjustments seemed inadequate , to land 
abandonment a n d migration to other areas where the cyc le of land 
settlement and development was begun again. Man can, of course , 
take a passive attitude, allowing natural forces to bring about neces
sary adjustments between population and resources ; or h e c a n take 
the initiative in securing a better man-land ratio through intelligent 
study and action. T h e modern age of science assumes that man can 
play an important part in securing desirable adjustments in the 
man-land ratio. 

M i g r a t i o n . Migration, or movement of people from one area to 
another, is motivated largely by economic opportunity. People move 
from areas of low opportunity to areas offering greater economic , 
social, or cultural advantages. Theoretically, at least, a highly mo
bile population tends to adjust itself to land resources, by migration, 
so as to secure the greatest possible economic , social, a n d cultural 
advantages, and this adjustment tends to establish equilibrium of 
population and opportunity. It seems, therefore, that if migration is 
effective and unmolested, it tends to bring about a better popula
tion distribution for e a c h major area. Studies of population move
ment 1; indicate, however, that establishment and maintenance in 
equilibrium of population and opportunity is not often achieved by 
migration. T h e Northern Great Plains, for instance, experienced a 
huge influx of settlers just before and during the First World W a r 
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period who broke up much of the area best suited to grazing, and 
used it for crop production. Subsequent erosion and drought caused 
migration from the area during the twenties and thirties, and 
brought about serious land use maladjustments. The Florida land 
boom of the twenties and the following deflation period also ex
emplify the common failure of population movements to bring 
about more satisfactory man-land relationships. 

Although migration tends to establish a better balance between 
population and economic resources, it often fails to do so. Interna
tional migration—that is, movements of peoples from one nation to 
another—has in many cases failed to achieve more satisfactory man-
land relationships. Relatively heavily populated nations have 
adopted colonization programs intended to absorb their excess pop
ulation. The emigration had little or no effect upon population num
bers and growth, because relieving overpopulation by emigration 
made life easier for those who remained, and the people left at 
home tended to have more children or fewer babies died because of 
increased economic opportunities. 

It is generally recognized that two consequences of a migration— 
a lower death rate and a higher birth rate—tend to result in a popu
lation increase that offsets the drain of emigration. 0 0 As a matter of 
fact, forces set in motion by the departure of a considerable number 
of inhabitants may actually increase population numbers more 
rapidly than the decrease caused by departure. In a nation where 
economic opportunities were increasingly abundant, as in the United 
States during the early part of the twentieth century, migration 
from farms to cities was a natural process of voluntary movement in 
the direction of greater economic opportunity. However, the back-
to-the-land movement of the postwar depression of the early twen
ties and the severe business depression of the early thirties represent 
a forced movement of people, not in the direction of greater eco
nomic opportunities but in the direction of greater economic secur
ity on a subsistence level. The Old Testament furnishes many ex
amples of hunger periods in relatively primitive groups, and of 
migrations which occurred because people were forced to seek 
areas where a better or more certain livelihood could be secured. 

Migration probably tends to increase the world population more 
rapidly. Departure of people from a country does not ordinarily de
crease the population of that nation, and immigrants into the new 

e° Cf. Reuter, op. cit., p. 213. 
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country increase its population immediately by the number of in
comers , and in later years by the number of their offspring. If the 
area into which the people have migrated is a rich undeveloped 
area, the increased population numbers m a y bring about an in
crease in total wealth and in total per c a p i t a income a n d higher 
levels of living. T h e movement of people out of the older area does 
not, in itself, bring about a permanent solution of the problem of 
the ideal man-land ratio, since t h e older area, having fewer p e o p l e 
than before, tends to breed back to its former level. Although migra
tion may bring about some minor and perhaps temporary improve
ments, it should not be considered an entirely satisfactory long run 
solution of the problem of attaining the ideal man-land ratio. 

Emigrat ion from E u r o p e to North and South America and Aus
tralia during the nineteenth century played an important part in 
easing population pressure in E u r o p e and in developing the previ
ously undeveloped countries in the Americas. Since 1929 , e m i g r a 
tion from E u r o p e has declined until during the worst years of t h e 
depression thirties there was actually a net return of migrants t o 
E u r o p e . Severe restrictions h a v e been placed on immigration b y 
many nations during the last years of the nineteenth and the early 
years of the twentieth century. Quota acts were passed by t h e 
United States in 1 9 2 1 a n d 1924, and these greatly reduced immigra
tion. Immigration into C a n a d a , Australia, New Zealand, and t h e 
Union of South Africa is strictly controlled; and the countries of 
Central and South America have restricted immigration through the 
use of visas." 1 

L a n d Self lenient P o l i c i e s . Throughout man's history, there h a s 
been a great amount of population movement in order to gain do
minion over the earth's surface. These population movements have 
been caused by the lure of the spoils of conquest , or t o escape f rom 
invading groups, or to secure the advantages of greater opportun
ities offered by new areas. T h e main route of human migrations has 
been primarily from east to west, shifting the center of civilization 
from Asia to the shores of the Mediterranean and Atlantic.' 1- Dis
covery of the continents of North and South America and Australia 
by Portuguese, Spanish, a n d English seamen set in motion a great 
colonization movement. H e a v y migrations to the western continents 

* l League of Nations, World Economic Survey, 1938-39, p. 165. 
•* Elwootl Mead, "Land Settlement," in Encyclopxdia of the Social 

Sciences, vol. IX, p. 54. 
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brought about serious problems in the older areas from which the 
large waves of settlers emigrated, not only because of the large 
number of people leaving the rural areas but also because of the 
restlessness and discontent of those who remained, associated with 
the stratified ownership pattern and peasant status of the people liv
ing on the land. The result was that some action was necessary on 
the part of the older nations to improve the land tenure pattern and 
increase the opportunities for ownership of the land by the tenant 
cultivators. 

At the same time, in newly settled areas settlement seemed dis
appointingly slow and unsatisfactory, so that a system of directed 
land settlement or internal colonization was evolved. Governmental 
policies were developed to effect a more planned settlement of the 
lands in place of chaotic individual settlement. These governmental 
programs have not been limited to any one nation or group of 
nations but have been practically universal, although differing con
siderably in detail in the different nations. 

Land settlement policies adopted in such nations as Denmark, 
Germany, Ireland, Scotland, and other nations to improve land 
settlement patterns and develop complete internal colonization pro
grams are discussed in some detail in Chapter XIV, "Land Tenure 
and Tenancy." Denmark, Germany, and Ireland furnish particularly 
good examples of effective public programs which have brought 
about a more permanently satisfactory land utilization pattern. The 
program followed in these nations developed largely because of the 
great exodus of dissatisfied tenants, laborers, and cultivators to the 
cities and to other countries.0 3 In the United States, the federal 
government followed a policy of encouraging private ownership 
and rapid settlement and development of its land area, practically 
from the beginning. Need of funds to finance the newly established 
government caused it to offer its public domain lands for sale at 
relatively low prices per acre. For a time, the financial aspects of 
land settlement predominated with colonization or settlement 
aspects secondary. However, before many years had passed, 
the colonization aspects came to predominate, culminating in the 
passage of the Homestead Act in 1862, which provided for giving 
away the vacant public domain lands to settlers. 

Rapid settlement of the United States public domain lands under 
u a Ibid., p. 56. 
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the H o m e s t e a d L a w s resulted in most of the public domain being 
taken up by private settlers by 1 9 2 0 . 0 4 After the First W o r l d W a r , 
the United States passed legislation seriously curtailing immigra
tion; and after the severe drought and depression of the early thir
ties it embarked upon a program of federal land purchase in certain 
submarginal areas in order to correct land use difficulties which h a d 
developed through private settlement and operation. At the s a m e 
time, a program of subsistence homesteads (efforts to establish 
families upon small tracts , on a subsistence basis, with the possi
bility of getting part-t ime work in nearby industry) and a program 
t o e n c o u r a g e decentralization of industry, w e r e inaugurated to t a k e 
c a r e of the thousands of families who could not find satisfactory in
dustrial employment in the cities. Increased appropriations w e r e 
m a d e for develojmient of irrigation projects to make irrigated farm 
operating units available for farm and ranch families in the West . 

Many nations are now actively engaged in programs to hold their 
people on the land, and some nations have m a d e efforts to a t t rac t 
settlers from other countries. F o r example, the government of Brazil 
at one time offered a given tract of land for Japanese colonization 
and the Japanese government in turn granted subsidies to migrants 
to Brazil. Brazil, like so m a n y other nations in recent years, how
ever, has a d o p t e d a q u o t a system which limits immigration. Similar 
agreements were entered into between Great Britain and the do
minion governments of C a n a d a and Australia, providing for aid in 
placing English colonists on the land in the Empire 's overseas pos
sessions."'' Since the beginning of the twentieth century, coloniza
tion of great areas in Manchuria and Inner Mongolia has been 
carr ied out by millions of Nor tht rn Chinese; and Southern Chinese 
have played an important part in the development of Malaysia and 
the Netherlands Indies. 0 ' 1 Considerable migration into C a n a d a has 
occurred, largely from Northern E u r o p e . T h e Japanese have been 
active in colonizing Hokkaido, Korea, the Pacific Mandate , Man
churia , H a w a i i , South A m e r i c a (part icularly B r a z i l ) , a n d t h e 

9 4 The 1862 act granted a homestead of 160 acres, and the 1909 act 
granted 320 acres of non-irrigable land in certain states. The 1916 stock-raising 
hi must cad uct provided for a maximum homestead of 640 acres ol land suit
able only for grazing or forage. 

"Isaiah Bowman (ed. ) , Limits of Land Settlement, pp. 62 and 333. 
"* Owen Lattimore, "The Mainsprings of Asiatic Migration," in Isaiah 

Bowman (ed.) . Limits of Land Settlement, chap. V. 
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Philippines. Emigration from Great Britain into Australia after 
World War I was rapid. 0 7 

European settlement is in all stages of development in various 
parts of Africa, having been in progress for more than a century in 
Algeria, and for half a century in Tunisia, while in Morocco the 
process is in its first stages. 0 8 Climatic and biological factors, par
ticularly tropical diseases, are important influences which have 
hitherto kept Europeans from colonizing Africa more rapidly. 
Future settlement of this continent by Europeans will depend to a 
large extent on the success with which these checks can be over
come. The efforts of Italians during the thirties to colonize Ethiopia 
and push southward into other parts of Africa may be the begin
ning of a more active settlement and colonization of this continent. 
The victory of the United Nations over the Axis powers in World 
War II will change the settlement policies and patterns in North 
Africa considerably from those of the immediate prewar period. 
Settlement in South America in recent years has not been exces
sively large, although appreciable numbers of Europeans have 
migrated to certain parts of this continent, and there has also been 
some settlement by North Americans, particularly those from the 
United States. 

Another important development after the First World War was 
the Jewish land settlement in Palestine. Mexico, since the Revolu
tion, has gone further than any other modern nation toward di
rected settlement of the land, on the basis of small holdings; but 
no quarter of the globe has been left untouched by the recent move
ments to colonize undeveloped areas to work out more satisfactory 
land tenure patterns in the older settled areas. 

After the First World War, special efforts were made in many 
nations to assist ex-service men to obtain farm homes. All the Eng
lish-speaking countries passed special soldier settlement legislation. 
Although the federal government of the United States did not adopt 
such soldier settlement legislation, several states during the war 
period and immediately thereafter set up land settlement boards 
and adopted various policies to get settlers on the land. These states 
were California, Washington, Oregon, South Dakota, North Caro-

0 7 Griffith Taylor, "Possibilities of Settlement in Australia," in Isaiah Bow
man (ed.), Limits of Land Settlement, chap. IX, p. 242. 

6 B J. H. Wellington, "Possibilities of Settlement in Africa," in ibid., chap. 
IX, p. 224. 
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lina, South Carolina, a n d Colorado . M a n y states passed legislation 
promoting, directing, or regulating one or more phases of land set
tlement; but many of these state programs failed to accomplish the 
desired results because of inherent weaknesses a n d ill-advised zeal 
in promoting unwise settlement. ' 1 8 

Many mistakes have been m a d e in land settlement policies at 
various times, because of the desire to push settlement too rapidly 
or to achieve selfish pecuniary ends on the part of certain c o m 
mercial interests, without considering the welfare of settlers. Out of 
these experiences have c o m e definite lessons regarding desirable 
types of policies and conditions which must b e established to secure 
satisfactory directed land settlement. 

P o p u l a t i o n P o l i c i e s . Various policies have been adopted b y 
man to influence population numbers. In earlier societies, infanti
cide; killing the old, sick, or useless members of society, or hasten
ing their death by poverty and neglect ; abortion; sex taboos; passive 
a c c e p t a n c e of recurring epidemics, famines, and similar ca tas 
trophes; war ; emigration; and contraceptive practices have all been 
used to a greater or less degree to reduce population numbers o r 
retard population increase. On the other hand, many societies h a v e 
inaugurated policies to stimulate increase of their numbers. Princes 
and political and military leaders have desired large and growing 
populations for better protection against predatory neighboring 
rulers, or to make possible expansion of their own rule over larger 
territories. Closely associated with this political stimulation of popu
lation increase is the economic motive of having large and growing 
populations to provide cheap labor for production. 

Practically all population policies pract iced by social groups have 
been designed to retard or to stimulate increase, with no attention 
paid, in most cases, to the improvement or injury of the quality of 
the stock through such policies. In recent years, a number of coun
tries have adopted specific policies to meet population problems 
that have developed because of the downward trend in birth rates. 
Practically all of these modern policies are designed to encourage 
births. In F r a n c e , family allowances have for a long time been paid to 
workers according to the number of their children; and in Belgium, 
Chile, Italy, Russia, the Scandinavian countries, and New Zealand 

W. A. Harlinan, "Stale Land Settlement Problems and Policies in the 
United States," U. S. Department of Agriculture, Technical Bulletin .'157. May 
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schemes of family al lowances or other measures to encourage births 
h a v e been inaugurated. Nazi G e r m a n y during the thirties adopted 
a comprehensive policy for the promotion of births and for a time it 
seemed to accomplish a considerable net increase in the birth r a t e . 7 " 
T h e Nazi population jjolicy inaugurated in 1933 included: favors to 
t h e large family, such as income tax al lowances and inheritance t a x 
favors; rent allowances; preferences in public and private employ
ment ; safeguards against discharge from employment; a vigorous 
campaign against abortion; and provision of a marriage loan, a 
fourth of which is remitted on the birth of each child. During the 
e a r l y years of W o r l d W a r II , marr ied soldiers were given suitably 
spaced furloughs in order to prevent a decline in the birth rate, but 
the subsequent exigencies of w a r destroyed miy illusions Nazi 
authorities m a y have had regarding maintenance of the birth ra te 
at a high l e v e l . 7 1 

T h e net effect of modern efforts to increase fertility in various 
nations has, for the most part , been rather insignificant. 7 - T h e birth 
ra te in F r a n c e has continued t o decline, while in Italy it seems to 
have remained about the same, and has increased but slightly in the 
Scandinavian countries. Apparently the economic inducements to 
increase birth rates have not been sufficiently large in the popula
tion policies followed by these nations. Cultural factors are greater 
modifying forces ; at least they are sufficiently strong so that they 
have not been overcome to the point of achieving any significant 
increase in births. 

P r o s p e c t s f o r P o p u l a t i o n R e d i s t r i b u t i o n . T h e parts of the 
world considered most likely for future settlement and emigration 
include parts of C a n a d a , Africa, Australia, South America , Siberia, 
and certain islands in the South Pacific. Most of the remaining 
pioneer lands are considered "marginal" in climate, fertility, and 
t ranspor t . 7 3 Although there are many political, physical, and eco
nomic difficulties to b e o v e r c o m e in settling these areas, m o d e r n 

*° The German birth rate increased from 14.7 in 1933 to 20 in 1940. 
™ From a figure of 20 per 1000 in 1940 the rate slumped to 14.9 in 1942. 

Louis I. Dublin, "War and the Birth Rate," p. 2 . 
" The increase in the German birth rate from 14.7 in 1933 to 18.0 in 

1934, and a further increase to 19.7 in 1938 and to 20 in 1940 is the only 
example of any significant increase accompanying modern population policies 
effected by any nation. This increase was very temporary and with the progress 
of the war, the Nazi birth rate declined rapidly. 

1 3 Isaiah Bowman (ed . ) , Limits of Land Settlement, p. 2. 
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science has vastly widened the earth's area that is satisfactory for 
human habitation and growth. F a c t s show that a much greater 
growth of population has occurred in the four centuries of modern 
history than in all the thousands of years before. In terms of pro
duction, all the major physical resources of the world have been 
brought into use "resource by resource, and area by area, at first 
slowly, then with a rush." 7 - ' Sauer argues that in modern history 
cultural resources have been diffused, in contrast with prior history 
whose cultures were in large measure self-contained, so that it is 
difficult to find areas that have not received the cultural goods of 
other parts of the world. A blocking out of the world as to productive 
capaci ty , and hence as to population, has been realized as never 
before. "Perhaps w e can even say that, by and large, the people of 
the world today are where they belong under their present stand
ards of living and cultural organizations. . . . Marked shifts in rela
tive density will b e c o m e more exceptional and more restricted as 
to areas involved . " 7 5 

T h e point of view which Sauer advances implies that the popula
tion of the world has b e c o m e permanently inactive; that there will 
not be any extensive waves of emigration and colonization among 
the continents; and that the internal shifts in population which will 
occur will be relatively minor in scope. Hence , the prospect for 
population redistribution in the future is one in which the man-land 
adjustments to b e m a d e will be primarily by people already in
habiting a given area. Sauer is not unappreciative of the motivating 
effects of technological advancement , improved production tech
niques, scientific advance , changes in market demand, improved 
transportation, and similar possible developments upon human carry
ing capaci ty of various parts of the world. However , he argues that 
technological advance will probably develop relatively more b e n e 
fits within the present areas of advanced technology than in outly
ing parts of the world. 7 ' 1 E v e n though oil or other valuable minerals 

'•Carl O. Saner, "The Prospect for the Redistribution of Population," 
Limits of IMUCI Settlement, chap. I, p. iJ. 

T* Loc. cit. 
; * Sauer argues that in the case of the tropics, for example, the native 

population has higher reproductive rates than the white colonists, and with the 
introduction of white settlement the major benefits of sanitation would apply to 
the native population, with the result that there would be a tendency for its 
growth to outstrip the growth of while population and to exert pressure against 
the white colonist, as time went on. (Ibid. , p. 223.) 
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may be discovered in sparsely settled deserts or tropical forests, 
such discoveries are often not enough to offer extensive outlets for 
population from other areas. Moreover, with modern technology, a 
smaller and smaller number of workers is required to mine, refine, 
and transport the fossil fuels which are the major energy sources in 
modern economies. Thus, it would seem that mining booms or dis
coveries of new oil fields will not play a major role in future popu
lation shifts. 

All of this does not mean that there will not be important inter
national rivalries and conquests of less aggressive, more backward 
cultures by the more advanced, aggressive ones; or attempts by vari
ous nations to gain control of important natural resources for ex
ploitation. However, it does mean that these conquests and controls 
which may be established will probably involve political and eco
nomic changes, rather than wholesale migration of populations. 
There will, of course, be important changes in population density 
within nations and within continents to bring about a better man-
land ratio; but relative population densities among the continents 
may not change greatly from those of the present. 

These conclusions may seem inconsistent with certain estimates 
that have been made from time to time of the potential human 
carrying capacity of some of the continents settled sparsely at pres
ent, such as Africa. Estimates of the potential human carrying ca
pacity of this continent vary from about a billion to two billions, 
the present population being only 154 millions. However, it is still 
possible that this continent may ultimately have a population of a 
billion or more, and yet not experience any great waves of immigra
tion or colonization from outside areas such as Europe. It is con
ceivable that this greater population density could be achieved 
through development of effective methods of controlling tropical 
diseases and related climatic and economic forces by increases in 
the native population or neighboring areas, rather than by an influx 
of Europeans, except in relatively small numbers in key positions of 
leadership and control. It is more logical to expect that advantages 
which will accrue from the increased productiveness of such pioneer 
areas may be secured for those who are in a position to exploit 
these possibilities from their present homes, rather than move to 
these pioneer areas to secure such benefits. Great Britain is a good 
example of a modern nation drawing upon external carrying capac
ity because of her political, commercial, and financial position, and 



T H E D E M A N D F O R L A N D 99 

being able to support a population estimated to be much greater 
than that of her physical internal carrying capacity. 
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C H A P T E R F O U R 

MEN share land for use and profit according to the prevailing cul
ture. Some cultures permit completely free and uncontrolled use of 
land by all who express a desire for it, and others strictly regulate 
all actions which affect land. 

SOCIAL STRUCTURES AND PROCESSES O F LAND 

A P P R O P R I A T I O N 

Groups have survived only when they have defined expected in
dividual behavior rather specifically, achieving order in their so
cieties through communication, imitation, suggestion, and other 
processes of social interaction. The ecological processes which estab
lish through competition the relation of man to his habitat help to 
shape the structure of society. These two types of processes are of 
great importance in determining the relation of man and his culture 
to land. 

H u m a n Ecology. How men and their cultures assume charac
teristic patterns of distribution in space and time is the field of 
human ecology.' Because of relative scarcity, the selective distribu
tion of men and their cultures on land is highly competitive. An 
impersonal competition for existence occurs among human beings 
just as it does among plants and animals. Competition also occurs 
between man and other forms of life in his environment, but it is 
most ruthless between man and man. The ecological distribution of 
men is distinguished from that of animals by the development of a 
social structure. This structure can be built only by human beings, 
because no other form of life has access through language to a 
social heritage. Man's relation to his environment is therefore char
acterized by both a biological and a social motivation. The first 

1 See especially R. D. McKenzie, "The Scope of Human Ecology," Pub
lications, American Sociological Society, vol. XX, pp. 141-154. 
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operates through ecology; the second, through processes of social 
interaction. T h e ecological processes through which competition 
operates a r c d y n a m i c forces of change causing continual adjustment 
of population numbers and forms, and adaptation of the institu
tional structure. A knowledge of these processes is very useful in 
explaining the migrations of people and their distribution on the 
land. 

Sociologists suggest five major processes of human ecology: con
centration, centralization, segregation, invasion, and succession. Con
centration is the process b y which certain areas b e c o m e densely 
populated. This may occur where natural sources of food supply are 
readily won through a minimum of effort. H u g e concentrations of 
people have o c c u r r e d in India, where the soil provides year-
round food for large concentrations of people. On the other hand, 
there are m a n y regions of active concentration such as the mari
time coasts in northern countries where the c l imate and soil are 
less bountiful. Here the rigors of c l imate and the frugality of 
nature originally required much ingenuity on the par t of those 
people who w e r e to survive. Passive enjoyment of the resources 
was not sufficient for such folk: they developed an intricate sys
tem of transportation, food storage, and distribution which even
tually freed large numbers of the group for other pursuits. U r b a n 
conn mini ties of England, such as London or Birmingham, to which 
food is shipped from all corners of the world, illustrate active 
concentration. Areas of active concentration can use land in highly 
specialized ways , increasing the total productivity immensely. 

Development of focal points dominating the hinterland is called 
centralization. T h e local points are the most active and sensitive 
spots where basic institutional services a r e located. T h e y are the 
centers of transportation and communicat ion to which other points 
look for leadership and direction. In the capitalistic world, the 
metropolitan cities of New York and London have long been the 
centers of dominance. T r a d e and the financial and cultural move
ments of subservient areas a r e channeled through these cities. E ve r y 
community exhibits the process of centralization—sometimes by the 
growth of cities, towns, or villages at a crossroads, and sometimes 
by a nodal string of towns along a railroad, like those so c o m m o n in 
sparsely settled prairie or plains areas. T h e same process occurs in 
metropolitan areas where financial and downtown areas b e c o m e 
centers of activity, and subcenters establish themselves in little 
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knots through the city's periphery. The central sections are char
acterized by the highest land values, the greatest mobility of peo
ple, the most rigorous competition, and the most rapidly changing 
institutional patterns. 

The clustering of like units is the process of segregation. Homo
geneity in ideals, customs, and institutions promotes similar uses of 
land within these units. This is impressively illustrated by the segre
gation of ethnic groups into homogeneous communities such as the 
Black Belt of Negroes, "Little Italy" in Chicago, or the Mennonite 
communities of North Dakota and western Canada. Segregation 
occurs in areas of occupational specialization around specific re
sources, like the mining sections of the intermountain United States, 
or New England's small scale manufacturing communities with 
miniature water power facilities. 

When people are on the move, or new resources, methods, or 
products are discovered, the process of invasion occurs. Commu
nities and institutions are living, growing things, subject to new 
movements at all times. A dramatic illustration of invasion is the 
phenomenon of the gold rush, where people from all walks of life 
move rapidly into the gold fields. The same general pattern is exem
plified by the development of new resources in the Columbia River 
Basin of the State of Washington, where the building of the Grand 
Coulee Dam attracts settlers and permits the establishment of in
tensely farmed irrigation units. 

The process by which the original land use is displaced by a new 
one is that of succession. It is the equilibrium occurring after inva
sion, which establishes the pattern of distribution of men and their 
culture on land. In a gold rush, for instance, the entering people dis
place old structures and land uses with new ones, in the process of 
finding temporary shelter, setting up mining machinery, hotels, 
gambling houses, and new communication and transportation sys
tems. Several stages of displacement and succession can be dis
cerned in the Columbia River development. A temporary city grew 
up overnight to house workers at the dam site. When the dam con
struction was completed, the intensely active mobile population 
catering to the needs of engineers and laborers disappeared, and 
the needs of an irrigation agriculture were supplied by fewer people 
and a more stable set of institutions. The outlying agricultural pop
ulation, the transportation network, and the whole landscape were 
changed in type and distribution. Such a process of succession r e -



L A N D APPROPRIATION 103 

aligns the social structure and especially affects the institution of 
property in ways of great interest to the land economist. 

These ecological processes, the result of human competition for 
the appropriation and use of land resources, help to explain the past 
changes in the temporal and spatial relations of men and to indi
cate changes likely to occur in the future. Through the interaction 
of these dynamic elements, man and his institutions are continually 
driving toward an equilibrium. T h e processes of hum :u i ecology ex
plain the migration, density, and distribution of men and give direc
tion to man)' human aims and ideas. 

Social Interaction. The ecological framework is given life and 
consciousness by the processes of social interaction in which the 
common practices and experiences of men give rise to the loyalties, 
the hates, the conflict of ideas which are characteristic of society. 
Ecological action, largely unconscious and impersonal, distributes 
men and their institutions, but social interaction is responsible for 
group adaptation, invention, and "progress." Social interaction 
builds a society out of folkways, customs, mores, and institutions, 
through the penetration of mind by mind and the interchange of 
group attitudes. 

Institutions (one of the most primary of which is property) may 
be defined as well-established social structures within which men 
do collectively the tilings which seem right and proper, in regard to 
some fundamental interest of life. Institutions can be distinguished 
from other forms of long-established practices by the following four 
characteristics: ( 1 ) a common set of attitudes held by all persons 
in the group, which are directed toward gaining satisfaction for 
basic needs; ( 2 ) symbols which arouse interest and by which peo
ple can be made to do things as a group which they would not do 
as individuals; ( 3 ) physical objects which tend to give it reality; 
and ( 4 ) rigidity, permanence, and form, which are attained by 
written or oral documents, laws and creeds. 1' A social structure is a 

2 CC F. Stuart Chapin, Contemporary American Institutions, Harper, ,NVw 

York, 1 9 3 5 . p. 15 . According to Cooley, " t h e intimate and distinctive character 
of an institution might be compared to the theme of a symphony, continually 
recurring and of which the whole organism of the music is a various unfolding. 
Like that, it is a pattern through the web which tins particular loom turns out . " 
(See his "Case Study nf Small Institutions as a Method of Research." Pro
ceedings of the American Sociological Society, xxii, 1 9 3 8 , p. 1 3 0 . ) For various 
definitions and explanations, M-V particularly F. C. Hughes. The Gnnvth of mi 
Institution: The Chicaii" rival Estate Board, The Society for Social Research 
of t h e I 'n ivcrMtv of Chicago. Series II, monograph no. I, 1 9 3 1 . 
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set of behavior patterns, accepted within a society, which individ
uals in that society learn to use. Legal codes, the leader-follower 
relationship, respect for the rights of others, are examples of such 
patterns. No one structure determines the entire behavior of any in
dividual. For each fundamental interest he has, the individual's 
action is guided by a different institutional mechanism. It would be 
highly improbable that a group of students would begin a dance in 
the middle of an afternoon class in land economics, but quite prob
able that they might prepare after class to attend a dance in their 
student union building; for each institution developed around edu
cation and around recreation has a unique code of behavior recog
nized and conformed to by the individual. 

Institutions tend to be relatively permanent; they draw upon par
ticular individuals but are not dependent on them. The particular 
individual is the "carrier" of the institution, for his own mind retains 
institutional behavior patterns, either consciously or unconsciously; 
but the pattern is so omnipresent in the group that particular per
sons are unnecessary to the continuance of the institution. Persons 
cannot belong to an institution, but they can belong to a group or 
an association, the objective counterparts of institutions, like the 
church or the family. 

Knowledge of the development of institutions is essential to an 
understanding of their functions. Living in groups forced men to 
develop rules of behavior. Early in the history of society, sheer force 
gave place to folkways, or behavior that was "proper." Certain folk
ways eventually became essential to the welfare of society and grew 
more rigid. For instance, prehistoric hunters had to hide or guard 
their meat. Groups which formed the habit of respecting individual 
rights to the hunt or the harvest survived. These rights later become 
sanctified into mores; and those who failed to respect the mores 
were eliminated from the group. Finally these mores evolved into 
the institution of property, under which each member of the group 
well knew how he should act with respect to the tools of other men 
and the fruits of other men's labor. 3 

institutions . . . take shape in the mores, growing by the instinc
tive efforts by which the mores are produced. Then the efforts, through long 
use, become definite and specific. Property, marriage, and religion are the most 
primary institutions. They began in folkways. They became customs. They 
developed into mores by the addition of some philosophy of welfare, however 
crude. Then they were made more definite and specific as regards the rules, 
the prescribed acts, and the apparatus to be employed. This produced a struc-
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In "high civilizations," institutions m a y seem to have been ra

tionally invented or intended. T h e y may b e partly enacted by com
mon consent or the power of government. M a n y characteristics of 
modern property are a par t of the social heritage, but many others 
are the result of current effort to force certain desired habits upon 
the social group through legislation or rules of procedure . T h e 
recognition of this fac t is essential, if w e are to achieve a social sys
tem which can adapt itself to the most desirable aims of society. 

P r o p e r t y a s a n I n s t i t u t i o n . Property is the most important in
stitution conditioning laud utilization. L a n d cannot b e a limiting or 
strategic factor where there is a superabundance of it, and property 
in land would exist only where there is an economic scarci ty of 
laud. Property therefore is the one all-inclusive institution condi
tioning the economic processes of land utilization. It determines the 
rights and duties of the individual in utilizing a given parcel of land 
or in dealing with others w h o may utilize land. Property, marriage, 
and religion are considered the primary institutions, but emphasis 
is placed on property in this chapter , for the reasons given, although 
it is t rue that other institutions help to shape the institution of prop
erty itself a n d to make u p the cultural environment within which 
man operates. E v e n though property is influenced by this institu
tional and cultural environment, the situations and relationships 
with which land economics is concerned a r e those which arise di
rectly or indirectly out of the relationships of rights and duties 
occurring within the institution of property, as it exists in the cul
tural environment. Moreover , most social improvement projects 
involve the substitution of some more consciously social form of 
control over private property and individual freedom of contract . 
Thus, the possibility of improving human living through changes in 
the organization of want-satisfying activity in the utilization of land 
resources centers around changes in the property institution. 

Lands of certain desired production or location qualities are 
scarce enough so that protected rights and duties must b e es tab
lished in connection with their use if order is to exist. T h e concept 
of property which gives persons or groups a protected right in land, 
thus "personalizing" it, has been found essential under conditions of 
scarcity where human labor is incorporated into land to produce 

ture and the institution was complete." William Graham Sumner, Folkways: A 
Study of the Sociological Importance of Usages, Manners, Customs, Mores, and 
Morals, Cinn, 1906, d u p . 1. 
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economic goods and services. Property rights in land are the basis 
of other rights—the right to lease, the right to use, or the right to 
sell—and in this sense condition land use and the value, price, in
come, cost, and related economic and social considerations involved. 

The word "proprietas" is derived from the Latin noun pro-
prietas ("in accordance with custom"), but property has passed be
yond the stage of mere custom. Like other institutions, it has been 
modified from time to time, when necessary in order to meet suc
cessive crises. Institutions which do not or cannot change with 
changing times are said to be coated too thickly with the "cake of 
custom"—that is, to have lost their capacity to act or to be useful 
in the world of reality. Property today, therefore, especially as it 
applies to land, implies certain things and implies action patterns 
which property in ancient times did not. 

Because of the predominance of property as an institutional force 
conditioning land utilization, it is essential that the student of land 
3conomics understand the characteristics and attributes of property, 
and the stages through which landed property has evolved to its 
present status. The nature and scope of the problems in land utiliza
tion with which land economics is concerned arise out of the prop-
3rty institution, because it determines not only what men will do in 
itilizing land but how and when they will utilize it. 

Characteristics and Attributes of Property . The property in-
itftution regulates relationships of men to material things, distin
guishing the belongings of one man from those of another. A man 
nay utilize or dispose of his property, or of the products of his 
property, under the right of contract (the means by which a prop
erty owner enters into transactions with others, pledging to do or 
ibstain from doing certain things in accordance with laws and 
egulations); or his property rights may pass to the next generation 
>y inheritance. Value is a universal attribute of property, for eco-
lomic goods or services (which must possess utility and scarcity) 
ire valuable, and exclusive property rights in such goods have value 
o the owner. Such rights may be sold or leased "for value received," 
>r they may be used and controlled to secure to the owner a flow of 
ncome or benefits; and these rights may be restricted by the gov-
•rning power, or may be very broad. The concept of property varies 
is widely as the societies where it is found; that is, its meanings 
lepend upon its use and the current cultural development of the 
>eople who use it. 
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During medieval times, "property" came to mean "a feudal priv
ilege or relationship." This emphasized the essential nature of prop
erty as a reflection of the dealings of men arising from their rela
tions to things. 4 Property docs not exist until human control is estab-' 
lished over things, and only a thing which has three essential char
acteristics can be made property. ( 1 ) It must be capable of satisfy
ing a human want, in which case it is called a good or service; ( 2 ) 
it must be capable of appropriation; and ( 3 ) it must be so limited 
in supply that some human wants must go unsatisfied—that is, there 
must be a scarcity of the good or service, otherwise it would be a 
free good. Property rights are established only in economic goods 
or services, since there would be no reason to appropriate a value
less thing. 

A good definition of property is the right to control (use, lease, 
and dispose of) an economic good or service subject to the limita
tions established by laws and regulations.-"' There are three com
ponents of this concept of property—the owner, who exercises con
trol over the good or service, subject to limitations established by 
laws and regulations; the object of property, which is the thing 
controlled, and the soverign state, community, group, or other social 
organism protecting the owner in his rights over the property object. 
Property is, then, a conditional control existing at the pleasure of 
the governing group, which may be the state or, in less formally 
organized societies, the family, community, or tribe. 

If rights to control or use an economic good or service were ab
solute or exclusive, they would prevent any limitations or qualifica-

* R. T. E ly , Property and Contract in Their licltitions to the Distribution 
t>f Wealth, Macmillan, 1 9 1 4 , vol. 1, p . 9 6 . 

•*• Property has been defined as "a conditional equity in the valuables of 
the c o m m u n i t y " ( E n c y c l o p e d i a of the Social Sciences; vol. XII, p. 5 2 9 . ) Defi
nitions given by Blackstone and Ely emphasize the feature of exclusive domin
ion. F o r example, B]acfcslorie once called property " that sole and despotic 
dominion which one man claims and exercises over external things of the 
world, in total exclusion of the right of any other individual in the u n h e r s e . " 
(Blackstone s C o m in en (dries on tJic Lmis of England, bock II. chap. 1 . ) F l y 
defines property as the exclusive right to control an economic good ( s e e his 
ProfH-rty arid Contract, p. 1 0 1 . ) However , these definitions must be modified 
because neither property, rights ( s e e Mimn vs. Illinois, 9 4 U . S. 1 1 3 , 1 2 4 , 1 2 5 ) 
nor contract rights ( s e e AUficyer vs. Louisiana, 1 6 5 U. S. 5 7 8 , 591 1 are abso
lute or exclusive. "Government cannot exist if the citizen may at will use his 
prupert} to the detriment of his tellows or exercise his f r e t d o m of contract to 
work them harm. Equally fundamental with the private right is that of the 
public to regulate it in the common interest ." (Sebbia vs. Sew York, 2 9 1 U . S. 



108 L A N D E C O N O M I C S 

[tions upon such control or use. There is a social aspect of property 
' rights which implies a certain social control and an evolutionary 

flexibility in the property concept for the purpose of meeting chang
ing needs. E a c h group develops its unique and changing ways of 
using natural resources, of organizing production, of appropriating 
wealth, and of carrying on the other activities which satisfy its 
needs; and property as an institution exists because it fulfills one of 
the primary human needs—the desire for security. 6 The owner's 
equity in a property object, however, remains definitely conditional. 
It is conditioned by current conventions, attitudes, and group habits, 
changing with cultural, technological, and biological variations in 
the society, whether such changes occur in a few years or over a 
long period of time. 7 

The Fifth Amendment, in the field of federal activity, and the 
Fourteenth, in connection with state action, condition the exercise 
of the admitted power to regulate private property by providing 
that the end shall be accomplished by methods consistent with due 
process. The guaranty of due process is that laws shall not be un
reasonable, arbitrary, or capricious, and that the means selected shall 
bear a real and substantial relation to the object sought to be at
tained. Regulations valid for one sort of business or in any given 
circumstances may be invalid for other sorts or for the same busi
ness under other circumstances. The reasonableness of each regula
tion depends upon the relevant facts." Although the Fourteenth 

15 Sociologists have grouped the major human wants into four kinds: (1 ) 
desire for new experiences, ( 2 ) desire for security, (3 ) desire for recognition 
by one's fellow men, and (4 ) desire to achieve a response from others in order 
to develop one's personality and ego. A society's way of satisfying these major 
needs fixes the conditions under which wealth (material objects which have 
economic utility) may be appropriated. R. E. Park, and E. W. Burgess, Intro~ 
duction to the Science of Sociology, 2nd ed., University of Chicago Press, 1924, 
pp. 489-490. 

7 "The power to promote the general welfare is inherent in government, 
and according to the Constitution, the United States possesses the power, as do 
the states in their sovereign capacity, touching on all subjects jurisdiction of 
which is not surrendered to the Federal Government. These correlative rights, 
that of the citizen to exercise exclusive dominance over property and freely to 
contract about his affairs, and that of the state to regulate the use of property 
and the conduct of business, are always in collision. No exercise of the private 
right can be imagined which will not in some respect, however slight, affect 
the public; no exercise of the legislative prerogative to regulate the conduct of 
the citizen which will not to some extent abridge his liberty or affect his prop
erty. But, subject only to constitutional restraint, the private right must yield 
to the public need." {Nebbia vs. New York, 291 U. S. 502.) 

8 Ibid. 
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Amendment extends protection to aliens as well as to citizens, 0 a 
state m a y for adequate reasons of policy exclude aliens altogether 
from t h e use and o c c u p a n c y of land . 1 " T h e r e is no closed class or 
ca tegory of businesses affected with the public interest. T h e phrase 
"affected with the public interest" merely m e a n s that for adequate 
reason the business or property is subject to control for the public 
good. T h e r e can b e no doubt but that on proper occasion and by 
appropriate measures the state m a y regulate a business in any of 
its aspects. The legislature is primarily the judge of the necessity of 
a given law or regulation, and the courts merely decide whether 
the laws passed have a reasonable relation to a proper legislative 
purpose and are neither arbitrary nor discriminatory. Under these 
conditions, the requirements of due process are satisfied provided 
there are no constitutional restrictions. Thus , a state is free to adopt 
whatever economic policy m a y b e reasonably deemed to promote 
public welfare and to enforce that policy by legislation adapted to 
its p u r p o s e . 1 1 

T h e peculiar importance of property rights lies in the fact that 
they are the basis of other important rights. However , none of these 
rights can be final, irrevocable, and "inalienable," especially in a 
m o d e m highly commercial ized machine civilization. T h r o u g h social 
control, property rights must be modified from time to time, so that 
property m a y improve the general welfare ra ther than enrich too 
greatly the fortunate or aggressive few. 

T h e limitation of property rights by society affects both their 
quantity and quality. W h a t goods can b e owned privately, and 
which are reserved for public ownership? W h a t may an individual 
do with his property? W h a t a man may do with the property which 
he is permitted to own is as important as the type of property he 
m a y own. Society has usually not desired to abrogate the right of 
private property in order to r e d u c e the waste and dangers of un-

"Vidt Wo vs. Hopkins, 118 U. S. 356, 369. 
1 0 Terrace vs. Thompson, 263 U. S. 197; Webb vs. O'Brien, 263 U. S. 

313. 
1 1 "Willi the wisdom of the policy adopted, with the adequacy or prac

ticability of the law adopted to forward it. the courts are both incompetent and 
unauthorized to deal. . . . Times without number we have said that the legis
lature is primarily the judge of the necessity of such an enactment, that every 
possible presumption is in favor of its validity, and that though the court may 
hold views inconsistent with the wisdom of the law. it may not be annulled 
unlrss palpably in excess of legislative power."' (Xebbia vs. Xew York, 291 
U. S. 502.) 
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controlled private property in land, but has preferred to exert neces
sary control through modifying property priviliges. Though in some 
cases abrogation of private property rights in certain goods has 
been necessary, in others more restrictions upon utilization, lease, 
and sale practices have been sufficient, for the time being, to achieve 
the desired ends. 

T y p e s o f P r o p e r t y . Property may be divided into classes of 
owners (property subjects) or of property objects. 13y subject, prop
erty may be classed as private, public, group, and qualified. By 
object, it is divided into realty (real estate) and personalty (per
sonal property) , by law, on the basis of relative mobility. Since 
land is the most immobile property object, landed properties are 
called "real estate," and most things attached to the land—buildings 
of a permanent and fixed character, trees, minerals, etc.—are also 
classed as real ty . 1 2 

Private property is found when the right to an economic good 
or service is vested in a private person, either "natural" or "arti
ficial."' A corporation is legally an "artificial person," with the same 
property rights as a "natural person" or ordinary private indi-
v i d u a l . u The property of quasi-public corporations like privately 
owned railroads and utility companies should not be confused with 

l - Property objects may also be classified as (1 ) rights of control over 
corporeal things (tangible, material commodities), (2) rights of control over 
personal services, and (3 ) property in relation to persons and things—what 
might be termed intellectual property, such as patents, trademarks, copyrights, 
and goodwill—(Ely, op. cit., p. 274) . Commons classifies property objects into 
(1 ) corporeal (tangible), (2 ) incorporeal (credits, including proprietary-
stocks or equity shares in modern corporations), and (3 ) intangible ("the pres
ent value of future bargaining power of capitalists"—that is, goodwill and asso
ciated property values). H. M. Groves, "Commons' Theory of Keasonable 
Value as Applied to Taxation," in Property Taxes, Tax Policy League, 1940, 
p. 175. 

i : t In recent years, the development of corporate business in the United 
States has caused an increase in the amount of property owned or controlled 
by corporations. Partnership property is intermediate between strictly individ
ual property and corporate or collective property, and this step has been 
omitted in the United States in most instances. The economic complement of 
the mass production factory or machine is the corporation which, through the 
issuance of stock shares or equities, accumulates under one management the 
large amounts of capital needed to finance such large-scale, comercialized 
production; and technological processes have developed too rapidly, under 
modern finance capitalism, to allow as much use of partnership property as 
might be logically expected in a more gradual evolution of business organiza
tion and production toward corporate enterprise. 
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public property, since it is only private property subjected to strict 
government regulation because of the peculiar position of such 
enterprises in relation to the public welfare. 

Public property exists where the right to control an economic 
good or service is vested in formally organized governmental units 
(which are classed as legal or artificial persons) such as school dis
trict, township, city, county, state, or federal governments. T h e 
rights of federal and state governments to own properly are estab
lished in the Federa l Constitution. Political subdivisions of the 
states, however , such as counties, cities and towns, school districts, 
and townships, may also own property under authority granted 
them b y state governments representing the people of the state. 
A wide range of variation exists among the states in degree of con
trol granted to political subdivisions. 

Group property occurs when the exclusive right to control an eco
nomic good or service is vested in an association of individuals or in 
a community , tribe, or family bound together by some common 
loyalty or interest. Such associations or communities or groups must 
be distinguished from and are usually smaller than a formally or
ganized governmental unit, as w e understand government. 

Common property is a well-known form of group property. In the 
case of common property, individuals can use the property "in com
mon," or to the exclusion of others w h o are not members of the 
group or do not meet qualifications established by the group who 
have "rights in c o m m o n " to the property. Modern public property 
differs from c o m m o n property in that no individual has exclusive 
rights to use or control such property except as authorized or 
granted by governmental officials elected, as representatives of the 
people, to operate the government. T h e c o m m o n pastures of early 
New England, best known of which is the Boston C o m m o n , were 
examples of common property. Ordinarily, those owning land and 
cattle in the surrounding township area had the right to use the 
common; those who did not own such surrounding lands could not 
graze cat t le with their neighbors on the plot designated as the 
common. 

C o m m o n property, in the strict sense of the word, does not exist 
in the United States today, because of the widespread tendency to 
establish ownership in some natural person or to develop an arti
ficial legal entity such as the modern corporation. T h e old N e w 
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England commons cannot today be classed as common property, 
since they are owned by the town and are therefore public prop
erty. Where a formally organized unit of government exists, property 
rights common to the members or residents of that political unit 
must now be classified as public property, not common property. 

Grounds and buildings of a private corporation such as a golf 
club, which are used in common by the members of such clubs, 
cannot properly be classed as common property, since the club itself 
is legally merely u private corporation or "artificial person." This 
form of private property may be referred to as property in severalty. 

The term joint property has been used by various writers to dis
tinguish a form of collective ownership by partners, families, clubs, 
religious fraternities, or s i b s . u In those cases where the land holding 
group and the economic group coincide, there is no distinction be
tween joint property and common property, but where they do not 
coincide, the difference in territory and membership involved dis
tinguishes them. Basically, however, they are similar types of prop
erty under the general heading of group property. 

The term qualified property is sometimes used to denote "a tem
porary or special interest liable to be totally divested on the hap
pening of some particular event"'"' in contrast with full property, 
which denotes a "full and complete" title and dominion over the 
property object. This term has been found useful because of the 
special difficulties pertaining to private appropriation of certain 
kinds of property objects. Fish and game are frequently classed as 
qualified property on the grounds that, while they are generally 
considered the property of the state, they are really controlled by 
the state "in trust for the public," not owned by the state. This ques
tion of ownership is primarily an academic one, and of little prac
tical significance; and to define "qualified property" as that which 
is somewhere between free goods (in which individuals have no 
legal rights at all) and full property (in which individuals have 
many rights) does not clarify the question. All private property 
rights are conditional and not absolute, since society may at any 
time abolish certain privileges of private property and may even 
remove property objects from the domain of private property. Liter
ally, then, all property is "qualified." 

i> R. 11. Lowie, Primitive Societies, LiverigUt, 1920, p. 206. 
'•'•Kent's Commentaries on American Law, vol. 11, 14th ed., p. 348. 
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In a modern economic society with formally organized govern
mental units, only private property and public property have much 
economic significance, though at various stages of civilization the 
terms "common," "joint," and "qualified" property have been very 
useful. There are all grades and qualities of private property and 
various degrees of public regulation short of outright public owner
ship. Even in the case of publicly owned property, great variation 
occurs in the use which private individuals may make of such 
property. 

Property and Other Institutions. In a great many ways, the 
appropriation of land through property rights is significantly in-
iluenced by such other institutions as the family and the church. 
Agricultural land appropriation is especially influenced by family 
relationships, though urban or forest land appropriation is dom
inated much less by these factors. Family loyalties are often identi
fied very closely with farms; and the resulting inertia to migration 
materially affects land use, size of operating units, and sensitivity to 
price response. Where family bonds are strong, and where custom 
demands that certain members of the family shall inherit the prop
erty rights of the father, the small units which result from splitting 
farms among successive heirs give rise to serious problems. Pro
grams of directed resettlement have often been seriously impeded 
by the unwillingness of families to seek new economic opportunities 
when the original farm has become submarginal. 

Religious codes are responsible for the growth of many unique 
uses of land. Even in the modern cultures, where religion has been 
least influential in land appropriation, may be found block-settled 
communities of Shakers, Doukhobors, Mennonites, or Mormons. 
Each of these groups has a special pattern of land use. The last 
three are characterized by a village type of agriculture entirely un
like that in adjacent and similar areas. 

Closely related to the institutions of the family and religion is the 
institution of education, whose primary function is the transference 
of aims, ideals, and common practices from one generation to the 
next. Education is therefore an important means of maintaining the 
continuity of society and keeping the rights of property in land 
within fairly predictable bounds from period to period. In contrast 
to its continuity function, modern education provides a medium of 
social interaction in which invention and innovation are developed 
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and problems are met and solved. Education is an ideational cross
roads, from which civilization advances to meet its new problems. 

E V O L U T I O N O F P R O P E R T Y RIGHTS IN LAND 

Property, as we have noted, is the most important institutional 
influence upon land utilization through its effect on distribution of 
income or returns from land. Obviously, property in land did not 
arise until methods of utilizing land were such that incorporation 
of human labor was involved, or until there was a scarcity of lands 
of certain location or production qualities. When this stage was 
reached, the forms taken by property in land varied with the culture 
and the stage of social development of the people involved. More
over, the nature of property rights in land has varied considerably 
during their evolution among different peoples, and the privileges 
which property in land now conveys to the owner are quite diff
erent in various parts of the world. 

Because of the basic place which property holds in land eco
nomics, the student should be familiar with the explanations which 
have been made of the origins of private property in general; with 
the stages in the evolution of landed property, from primitive to 
modern times; and with the present status and trend of private 
property rights in land, compared with those of property in capital 
goods. This historical treatment gives the student a more compre
hensive understanding of the important characteristics of the prop
erty institution, of the problems arising because of the utilization 
of land resources within such an institution, and of approaches 
which might be used in solving such problems. 

Theories of the Origin of Private Property . Much has been 
written to justify private property on philosophical or natural 
grounds, and many theories have been propounded to explain how 
private property originated. 1 0 In appraising these theories, it should 
be pointed out that private property is a man-made device, related 
to group survival and demanded by expediency. Since property is a 
conditional giant by the state or the sovereign unit, giving the 

1 6 Ely lists and discusses in some detail nine theories, in the following 
order: (1) the natural rights theory, (2) the social contract or social compact 
theory, (3) the human nature theory, (4) the occupancy theory, (5) the labor 
theory, (6 ) the theistic concept of property, (7) the robbery and violence 
theory, (8) the legal theory, and (9) the general welfare theory. See Ely, op. 
cit., vol. II, chap. XXII. 
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owner certain protected although not absolute rights, private prop
erty must serve some desirable ends or the state would withdraw its 
assent and abolish it. Consequently, any adequate explanation o f 
the origin of private property must justify it on social grounds. T h e 
general welfare theory is now generally considered the correc t 
theory of the origin of private p r o p e r t y . 1 7 

L a n d e d P r o p e r l y in P r i m i t i v e Soc ie t ies . It is generally con
c e d e d that private property developed first in certain personal pos
sessions, and later in certain types of land, often burying grounds, 
wells, and springs. Burying grounds often h a d special religious im
portance to primitive peoples, and wells and springs in arid areas 
were strategic and relatively scarce . 

Intensive specialization or cultivation of the lands seldom devel
oped in the earliest stages of civilization. Hunting tribes tended to 
regard land as held by the local group in a vague sort of c o m m o n 
or joint tenure, though tribal boundaries were often defined rather 
exactly and protected against outsiders. In some parts of Australia, 
an especially strong sense of group proprietorship strengthened by 
religious precepts bound the tribe in "indissoluble bonds" to its 
native soil; and ancient Hebraic law taught that land belonged t o 
C o d and temporary human "ownership" should be considered in the 
light of a lease. Some pastoral peoples, feeling that land itself had 
only "derivative v a l u e s , " l s concentrated private property rights in 
their animals. Tillage societies varied widely in their ideas about 
property, but many (especially in the A m e r i c a s ) felt the land to be 
a common ' inalienable" possession of which the tribe members en
joyed only the usufruct for a set term or during use. A form of 
feudal tenure existed in Africa, where the rulers usually had some 
sort of superior right in t h e land. 1 1 1 Insofar as a trend c a n b e ob
served, land tenure seems to have evolved from tenures in common 

, ; As Ely says, "The very words of this theory point to the permanent 
basis of property in social utility, and they indicate the nature of its evolution. 
. . . Property exists because it promotes the general welfare, and by the general 
welfare its development is directed. . . . It is a theory ol social evolution, be
cause as society is in flux property can accomplish its ends only by a corre
sponding evolution. It is a legal theory, because property in itself implies law. 
. . . At tlw same time, the words used to describe the theory' show that law can
not be arbitrary." Ibid., p. 456. 

'"Carl Brink man, "Land Tenure," in Encyclopaedia of the Social Sciences, 
vol. V, p. 76. 

Much of this discussion of property rights among primitive peoples has 
been adapted tram Lowie, op. cit., chap. IX. 
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or by groups, with extensive cultivation, to more individual tenures 
and more intensive cultivation. 1 ' 0 

L a n d e d P r o p e r t y i n t h e A n c i e n t W o r l d . In the ancient world, 
forms of landed property known in primitive societies w e r e modi
fied, ra ther than discarded. Usually they b e c a m e m o r e regularized 
into formal systems, sometimes with great complexity and variation. 
Poorly integrated "village economies" were customary, with here 
and there a city functionally more like an oversized town than the 
modern financial metropolis. T h e most important t rend of the 
period was the R o m a n change from small farms to large slave-run 
estates, a n d then to estates with free tenants, an innovation which 
foreshadowed later European feudalism.21 

L a n d e d P r o p e r l y i n t h e F e u d a l - M a n o r i a l S y s t e m . T h e chief 
reason for the rise of the feudal-manorial system was the feeling of 
insecurity which the average individual experienced because of the 
lack of a well established system of law and order after the decline 
of R o m a n civilization. In this n e w system, the individual gave up 
many of his personal rights in exchange for the physical and eco
nomic protection afforded by group or village life a n d the self-
sufficing activities of the manors . 

T h e feudal system set up a complex pattern of interdependent 
rights a n d duties of protection and obedience affecting landholders. 
There w e r e three chief types of tenure— ( I ) Possessions in allodium 
( lands outside the feudal system, passed down in the same family 
from early times, through i n h e r i t a n c e ) ; (2) possessions in villein 
or servile tenures ( w h e r e the usufruct was enjoyed on condition of 
rent or service payments to the lord of the m a n o r ) ; - ' - or ( 3 ) pos-

-° Much has been written on the subject of the development of property 
rights in land among primitive societies. Much vague terminology—for instance, 
in regard to such terms as "common" or "joint"—has been used, and accurate 
records of these early societies are not available, so that generalizations are 
difficult to make. It is probably true in most cases that ideas of property ac
quired increasing refinement, detail, and complexity, or underwent "progressive 
particularization," just as man's goods and machines and literature grew more 
complex with increasing civilization and culture. 

- 1 For a more complete discussion of this period, see N. S. B. Gras, A His
tory of Agriculture in Europe and America, Crofts, 1940. 

- i These rent or service payments have been classified in various ways. 
Rights to payments or services which the lord might claim were classified by 
Herbert as ( 1 ) servitudes, ( 2 ) payments or services rendered in money or in 
kind, ( 3 ) seigneurial monopolies, and ( 4 ) jurisdictional rights. (Sydney Her
bert, The Fall of Feudalism in France, Stokes, 1920, chap. I.) Another classi-
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session in fief (enjoyment of usufruct on condition of knightly serv
ices, as distinguished from villein service.1'3 Complex overlapping 
tenures developed, with the land belonging, in the last analysis, 
to the king, though in fact each domain or "scigneury" resembled a 
petty state, with little actual centralization of power or ownership 
in the kingdom. 

The variety and complexity of these tenure arrangements gave 
rise to a managerial or bailiff class, especially in Germany.- 4 In this 
period the Church became a great lauded proprietor; and church 
lands, generally exploited like lay lands, were managed by the 
advocatus (similar in function to the bailiff or manager on lay 
lands). Servile or villein tenants on church lands possessed fewer 
rights, ordinarily, than those on lay lands; but the powers of most 
lords were very broad. The term "exploitation,*' originating in this 
period, signified the lords right to take revenue and services from 
the peasants, yielding them in return only possession and a measure 
of protection. Furthermore, as central sovereignty became weaker 
or fell into partial disuse, property rights in a measure replaced it, 
and most types of tenure became hereditary. 

The manorial-feudal system began to decline in strength after 
1300. The rising town economy afforded a market, and offered ten
ants alternative opportunities in the form of the professions, trade, 
and, later, in manufacturing. The lords of the manors found returns 
growing insufficient to meet disbursements, and desired cash, rather 

ficution of rents demanded of manorial tenants included ( 1 ) redevances, (2) 
buiiiihlics, ['&) fircstatwns, and ( 4 ) curvecs. Redevances were general or recur
rent charges paid either in money or produce; or they might be charges on 
certain acts—that is, toll and commerce fees, or inheritance charges. Banalities 
t actually a form of redevance) were monopoly charges originating in the lord's 
povvei of proclamation ( the " b a n " ) , and included charges lor the use of the 
lord's mills, forests, or weights and measures, and certain court charges in con
nection with his power of justice. Prestations included the lord's right of seizure, 
his right of credit (usually limited J and hi* right of demanding food and 
shelter from his tenants for himself and his attendants. Curvecs were rights to 
the labor of the tenant. (Charles Seignobos, The Feudal Regime, Holt, 1928, 
chap- I.) 

- '• There were various types of fiefs. One might be a "tenant-in-chief," 
holding land direct from the king, or a "mesne tenant," holding il from some 
intermediate lord. Tenants might perform "knight-service," or under "free 
socage" tenure perform peaceful services „ r p,,y money rents. Special duties 
(often trivial or nominal) at the king's court were assigned to tenants in 
"grand or petty serjeanty "; and a church might be a tenant by "frankalmoign" 
or free alms, performing services for the welfare of the donor > soul, ( H . W. C. 
Davis, Medieval England, Clarendon Press, 1928 . ) 

" J * W . Thompson, Feudal Germany, University of Chicago Press, 1928. 
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than payment of goods in kind. This caused an increase in the use 
of quit rents (rents paid by the tenant to be quit of a given service). 
A decline in the value of money made the old fixed rentals and 
other fixed dues insignificant. Military obligations were generally 
abolished, and the other obligations that remained were so slight 
that "virtual free proprietorship was imperceptibly established."-'' 
The Black Death greatly reduced the labor supply in the fourteenth 
century and caused a rise in wages and prices. While the manorial 
lords were becoming more and more unable to meet competition, 
the peasants, with increasing alternative ways of earning a living, 
revolted against the manorial system. Serfdom diminished and 
wages remained higher. These developments were accompanied by 
the enclosure movement. 

T h e Enclosure Movement. The enclosure movement was a 
process of consolidating the small, scattered plots of land in the 
open, unenclosed fields of the manor into more efficient fields. The 
manor had been characterized by the fact that each tenant's hold
ings were usually distributed over various fields, often separated 
from the holdings of other men by nothing more than a small ridge 
of earth. In order to offset higher wage costs resulting from devel
opment of towns and industrial economy, to initiate new cultiva
tion and production methods, and to reduce disputes, these strips 
were consolidated and hedged or fenced.-" However, the dispos
sessed serfs were forced to migrate to the towns, or add domestic 
weaving to their ordinary activities in an effort to make ends meet. 
Prices and rents continued to rise, and manorial lords sold lands to 
the more capable serfs or to people of the towns who desired land 
for speculative purposes. In this way, a system of free proprietor
ship came into existence, and owner operation or a system of renting 
was established. Meanwhile, as trade and manufacture continued 
to develop and a commercialized system of production for sale and 
profit became established, land tended to lose the status as the most 
widespread form of material wealth, or the sole source of wealth 
production, which it had had during the manorial period. 

Landed Property in Modern Societies. Changes and transi
tions in modern forms of landed property have varied greatly among 
the different nations. In general, the privileges which property in 

2 3 Gras, op. cit., p. 261. 
Chapter VII in Gras' History of Agriculture gives a rather detailed 

analysis of the enclosure movement in England. 
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land give the owner correspond quite closely to the stage of eco
nomic development of society. In more backward or conservative 
regions, feudal principles of land tenure tend to resist the dissolving 
tendencies of modern finance capitalism and tend to establish com
plicated systems of exploitation by middlemen, and intricate credit 
relationships. T h e struggle for political influence between large 
estates and small units with more independent cultivators seems 
to have been fairly continuous. F r o m time to time, attempts to 
coinmunalizc land have been made, parallels usually being drawn 
between such attempts and the supposed "primitive communism" of 
early societies. However , in nations where modern capitalism has 
achieved its greatest development, free proprietorship has developed 
and landed property has, in general, been put on the same basis 
as personal property . In other words, the o w n e r is a proprietor free 
of the necessity of paying rents to anyone; and h e may sell the 
land, mortgage it, lease it, or do with it what owners of personal 
property m a y do with their possessions. This is the kind of land 
ownership so familiar to American students. 

In E u r o p e , free proprietorship in land developed from the semi-
manorial system. F r a n c e set up a free proprietorship system at the 
time of the F r e n c h revolution. In Russia, the Communist Revolu
tion of 1917 offered the peasants an opportunity for private proprie
torship in land, but in the following year ail private property in 
land was abolished and the land passed to the use of those who 
would work it. Title was vested in the Soviet Republic and the use 
and management of the land entrusted to the soviet organization 
of the district . - 7 A later law, while maintaining state ownership, 
established the family's right to withdraw from soviet control a n d 
use the land, therefore, more or less as they desired. A m o n g primi
tive German tribes, land ownership carried with it certain responsi
bilities to the social group a n d t o the family, which w e r e above tin-
rights of the individual owner. W h e n a peasant died, it was under
stood as a matter of course that his estate was an indivisible whole, 
and that it belonged to o n e c h i l d - e i t h e r to the oldest or, where 
ultimogeniture ( inheri tance to the last-born, or the opposite of 
pr imogeniture) prevailed, to the youngest. T h o u g h the develop
ment of c o m m e r c e and technology emancipated landowners from 
the earlier traditional views, giving the landowner legal freedom to 
dispose of his land as he saw fit, he continued to effect arrange-

:-ibid., p. 265. 
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merits to assure the alliance of blood and soil from generation to 
generation.- s 

Land systems might be divided into free and unfree proprietor
ships. Unfree systems are characterized by the fact that some group 
or individual stands between the individual cultivator and the state. 
In the case of an allodial holding, it was the undivided family; in 
communism, the village group; in the manorial-feudal system, the 
lord and, to some extent, the family and the village group.-1' Family 
and village are no longer strong land tenure institutions in the more 
advanced nations, where the only rivals of free proprietorship are 
the landlords, who possess great economic strength, under modern 
finance capitalism. • 

Landlordism has undergone great changes in recent centuries. 
When the tenants of the manor became free proprietors, lords 
became landlords by retaining their demesne holdings (the lord's 
special property on the old manors), by purchasing more lands to 
rent out to tenant fanners, and by family marriages to build up 
huge estates. The Scully estate is a modern instance of this landlord 
concept transplanted from Ireland to the central United States. A 
detailed scheme of tenant obligations and landlord relationships 
has been worked out and stipulated in the leases. 

In Mexico, the attempt to substitute free proprietorship for the 
landlordism which had developed was the issue in the revolution 
which overthrew the Diaz government and brought about legisla
tion limiting the size of holdings in some areas according to the 
nature of the land. 3 0 In several European nations after the First 
World War, many land reforms were undertaken which had as their 
main purpose expropriation of the lords' estates and the distribution 
of these estates among small farmers, tradesmen, peasants, and 
others. Conflict between agrarian interests who wanted free pro
prietorship and the socialists who wanted public ownership devel
oped in several of these European countries. For the most part, the 
tendency toward small proprietorships has been dominant and the 

- 8 Heske states that this concept, which persisted into the nineteenth cen
tury, arose from traditional beliefs concerning the essential basis for a perma
nent existence of the race and the state. When it became legal for the peasant 
to dispose of his farm as he saw fit, he entered into a contract with his heir, 
turning the farm over to him and determining what the residuary legatees were 
to receive, in this way assuring the continued alliance of family and land. (See 
Franz Heske, German Forestry, Yale University Press, 1938, pp. 231-233 . ) 

* 9 Gras, op. cit-, p. 265. 
30 Loc. cit. 
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landlords have had a rather serious time of it. In the United States, 
the depression of the thirties and a corresponding lack of economic 
opportunities in industrial areas temporarily reversed long-time 
trends, causing a considerable back-to-the-land movement and an 
emphasis upon small individual proprietorships, subsistence home
steads, and more emphasis upon agricultural self-sufficiency. 

The landlord system, small proprietorships, and public holdings 
are at present contending for the dominant position in different 
parts of the world. Study will indicate that each has its merits as 
well as demerits, but different peoples may favor one or another, 
and undoubtedly each of the three systems, or modifications and 
combinations of the three, will continue to be used. Together they 
provide the basic alternatives for social change. In the United 
States, particularly, we shall undoubtedly see in the years ahead 
many struggles among proponents of each of the three. 

LAND AS P R O P E R T Y 

Land possesses four major physical characteristics of particular 
interest to land economists: ( 1 ) originality or non-reproducibility, 
( 2 ) indestructibility or permanence, ( 3 ) immobility, and ( 4 ) wide 
variability or graduations in quality. These characteristics distin
guish land from various types of capital goods and give those who 
control the rights to use it peculiar economic, social, and political 
advantages or disadvantages. Some of these social and political im
plications will be discussed in this section and the economic impli
cations will be discussed in the following chapter. 

The relative permanence of land has caused the development of 
certain legal arrangements concerning property in land, such as 
inheritance of land through bequest by will, entail (cutting off the 
heirs general and conferring the inheritance right on some particu
lar heir or line of descent) , and primogeniture. Deed restrictions 
which bind future users of the laud for indefinite periods, and con
sequently reduce the land's usefulness, have been upheld as legal 
and proper rights of landed property by the courts. The perpetuity 
of land has p'ven peculiar significance to the recording of deeds or 
titles and the transfer of titles, mortgages, leases, liens, and other 
instruments pertaining to property rights in land. Because of the 
legal requirements for securing a clear title, these records have be
come voluminous after the passage of many years, in the longer-
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settled countries or, in the United States, in the older New England 
or Atlantic seaboard settlements. Even in the western United States 
a modern abstract of title may be more than a hundred pages long, 
in spite of the relative youthfulness of the area, since in this region 
mobility in land ownership has been pronounced. The problem of 
maintaining an accurate record of all deeds or contracts affecting 
title in lands becomes increasingly serious as the nation grows older. 

S u r f a c e , S u b s u r f a c e , a n d S u p e r s u r f a c e Rights in L a n d . 
Although property in land is measured, purchased, and sold on a 
space basis, in terms of surface measurement, it does not always 
convey to the American owner all surface, subsurface, and super-
surface rights. Ownership of the surface of the earth may be quite 
different from ownership of minerals below the surface or of the air 
or space above. In fact, different strata of the soil may be owned 
by different individuals. In China, for example, where tenancy pre
vails in one form or another, the land is owned in partnership be
tween the landlord and the tenant, the landlord owning the so-
called "farm bottom" or space of the field (the land exclusive of 
the surface) , while the tenant possesses the farm surface or fertile 
soil, comprising improvements made or labor spent in developing 
the land into a cultivated farm. 3 1 

Separation of ownership of the land surface from ownership of 
underlying strata often gives rise to conflicts when the property 
owners attempt to enjoy their individual rights. Both the surface 
owner and the subsurface owner have certain overlapping or joint 
rights to the surface land, such, for example, as the right of ingress 
and egress and trespass at all times, or the right of partitions-
Separation of surface and subsurface fee is a relatively recent devel
opment in the American land system and the courts have not yet 
fully agreed on the nature of the legal interest created by subsurface 

"'Traditionally, in China all farm lands are supposed to be barren and 
are brought to life and fertility by gradual development and cultivation by the 
fanner. This explains why the farmer is entitled to the surface of the farm. In 
other words, the fertility of the farm is the sole property of the tenant who 
cultivates it. This concept represents a definite modification of the traditional, 
classical concept of the "original" quality of land, in an economic sense. 
(A. Kaiming Chiu, "The Division of Rent Between Landlord and Tenant in 
China," Journal of Farm Economics, vol. VI, no. 4 , October 1929, pp. 6 5 1 -
6 5 3 . ) 

3 - fames Salisbury, Jr., and Leonard A. Salter, Jr., "Subsurface Resources 
and Surface Land Economics," Journal of Land and Public Utility Economics, 
vol. X V I I , no. 3, August 1941, p. 278 . 
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conveyances or numerous other points of conflict that arise in the 
splitting of the fee. 

Modern aviation has necessitated modifications in the old English 
law which held that ownership of the surface carried with it rights 
to the soil down to the center of the earth and indefinitely upward, 
above the surface. In the United States, the federal government has 
the right to control aviation as part of its power to regulate inter
state commerce. Frequently rights to the air over land crossed by 
planes are purchased; and this form of air right has also been used 
by skyscraper owners who do not want other high structures to 
shade or interfere with their buildings. In other words, land has 
become a commodity that can be divided into numerous surface, 
subsurface, and supersurface rights. 

W a n i n g Social I m p o r t a n c e of M o d e m L a n d Ownership . 
In early times, a man's wealth and social position were closely re
lated to the amount of landed property which he held. In the early 
American colonies, only landowners were allowed to vote, and in 
many places today the same rule applies, particularly where an issue 
involving the raising of revenue through property taxation is in
volved. In the First World War , the political privileges and social 
advantages historically connected with land ownership caused Rus
sian soldiers to abandon their positions at the front and return 
home, to secure a small acreage allotment promised them by the 
revolutionists. 

The explanation of why landed property has historically carried 
with it certain political or social privileges may be found in the fact 
that in the earlier, more primitive agricultural societies land was 
more directly the basic factor in production. In other words, the 
production process was a simpler one of incorporating labor with 
land to produce directly the things for the household. 3 1 ' Today, 
industrial technology has made such astounding strides that land 
as a factor in production has become relatively less direct. For 
example, the use of fertilizers may lessen, to some extent, the im
portance of the climatic characteristics and natural productive 
qualities of the land. With every successful advance in agricultural 
technique, the number and importance of uncontrollable variables 
diminish, so that there is an increasing proportion of mobile capital 
(such as machinery and other investment costs, excluding site 
cost ) in the total. Landed capital and the operating conditions tend 

"Churles Abmiiis, Hevotution in Land, Harper, 1938, p. 201. 
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more and more to approach the ideally controlled and predeter
mined conditions of the laboratory experiment or modern large-
scale industrial production. The growing of hothouse vegetables is 
an example of this tendency, and some of the implications of the 
modern farm chemurgic movement illustrate the possible dwindling 
importance of land, in the more primitive sense. 

These developments have reduced the relative direct importance 
of land as a factor in production, and account for the waning social 
prestige and privileges associated with modern land ownership. In 
fact, the rise of modern finance capitalism and the pyramiding of 
economic power accompanying the methods of financing and 
managing modern industrial corporations, through the mechanism 
of paper stock equities, have caused land to lose its privileged posi
tion. There is a widespread tendency to avoid ownership of land 
because of the economic burdens of land taxes and the inflexibility 
characteristic of capital tied up in land. Liquidity is the new key 
word of modern corporate industry, and is represented by an in
creasing proportion of stocks and bonds—that is, intangible prop
erty. Intangible property is ordinarily not taxed directly or, if so, 
very lightly, leaving the burden of property taxes to be borne 
largely by land, both urban and rural. The concentration of eco
nomic power in industry has given more and more price-making in
fluence to the more potent interests. "Sticky" industrial prices have 
accompanied the rigid control inherent in modern large-scale ma
chine production, which is in sharp contrast to the highly variable 
farm prices which accompany fluctuations in output caused by 
weather and the large number of individual competing farm oper
ating units. 3 4 There has been a widespread tendency for rural youth 
to move to the cities to get jobs in industry or to go into the pro
fessions. Investors have preferred putting their savings in more 
liquid forms of property, such as stocks and bonds, than in farm 
and urban real estate. 

'•'••* Corporate farming has not developed along with the development of 
the corporation in industry, primarily because the family-sized farm unit seems 
to be comparatively efficient in producing food and fiber at low cost so that 
the commercialized large business unit has not found the agricultural field eco
nomically enticing. Another reason is found in the fact that production in agri
culture cannot be concentrated on a small city lot or block, story upon story, 
but requires for a large-scale output a comparatively large area in acres, which 
increases the difficulty of managing this extensive area as efficiently as a small 
concentrated factory can be managed. 
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The social implications of these shifts which have accompanied 
the technological advances initiated by the Industrial Revolution, 
and their economic complement, the modern corporation, are far-
reaching. In a rural agricultural economy, primary or face-to-face 
relationships predominate and certain social customs, taboos, and 
attitudes maintain relatively stable communities. In modern indus
trial economics, secondary group relationships predominate, and the 
personalized social ties and bonds of rural communities are lost in 
the highly impcTSOiialized large modern city. 

Ownership of tangible property carries with it a personalizing 
element which has a stabilizing social effect. Ownership of imper-
sona)izcd, intangible property like stocks and bonds does not carry 
a similar active interest and concern of the owner. Agrarian unrest 
has been greatest where attachment to the land through owner op
eration has been least, or where ownership has been associated 
with such heavy economic burdens of mortgage debt or taxation 
that the economic advantages of property are practically destroyed. 

" L u m l H u n g e r . " These phenomena are often cited as evidence 
of an "instinctive" trait in man, referred to as "land hunger." It is 
true that where custom and long and close association with the land 
have created a respect, understanding, and love for the soil, man 
will often cling to the land even though he has other more lucrative 
alternatives. : r ' Thousands of individuals who have lived in cities all 
their lives probably have little real desire to own land, either rural 
or urban, as such, and do not feel any innate desire to live on the 
land. However, many of those closely associated with the soil under 
economically and socially satisfactory conditions do feel a very close 

* : ' In Greek mythology, tin- story of Antaeus, son of Poseidon and Ge 
(symbolic of water and earth, respect ively) , a n d his combat with Heracles is 
an interesting s a m p l e of the earlier reverence for the soil us a foundation for 
human life, l lcmelct . , the powerful, was unable to overcome Antaeus in combat 
until he discovered that Antaeus had to touch the earth periodically in order 
to retain his strength. By holding him off the ground, Heracles was able to win 
the fight. T h e formation of Antaeus clubs or societies, with invitations for 
membership extended only to those who are practical or "have their feet on the 
ground" is a m o d e m interpretation of the Antaeus story- In m o d e m iinpersonul-
ized society, the complexities of life in a scientific a n d technological world 
have made many professional workers appear theoretical or a c a d e m i c in the 
eyes of the average businessman or fanner , who feel that these men have no 
solutions for prrw-nt-day problems. T h e Antaeus clubs are a t tempt* t o call a l -
trntiun to the necessity of more realism and practicality, which a deeper appre
ciation of the soil and the simpler type of life on the land can give. 
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affiliation and loyalty to the land, which few capital goods can com
mand. This is particularly true among peasants of the older nations, 
especially in Europe. In America, the higher percentage of farm own
ership among foreign-born whites than among native-born whites is 
evidence of the psychological, social, and economic importance 
which these people place upon land, and their resulting desire for 
it. This desire has been increased, in many cases, by the fact that 
although they had been associated closely with the land they could 
not satisfy their desire for land ownership in their native land, or 
could do so only with great difficulty and sacrifice. This was particu
larly true in the case of Russia, before the First World War. 

T h e Landowner's Role in Modern Society. Two main types 
of value account for the worth of land, namely use value and scarc
ity value. Of these two, the landowner asserts his greatest influence 
over scarcity value. Use value of land depends upon two qualities 
—fertility and situs. Fertility is primarily dependent upon the natural 
physical characteristics of the land as endowed by nature, although 
the landowner, by skillful management and enterprise, can improve 
this fertility, or destroy it by poor management. Situs is that quality 
of land resulting from its location relative to the preferences of 
society, and site value can only be created by society, not by the 
landowner. In the creation of scarcity values through an alteration 
in the demand and supply relationships of land, however, the land
owner has certain reservation prices for his land which cause him 
to withhold given tracts of land. This establishes a supply curve 
and influences the final price of the land. The landowner also usu
ally holds land out of production or use until demand for it has 
developed, and in this intermediary stage the landowner stands the 
costs involved in the land's ripening into use. Society, in a sys
tematic and organized way, could do all of the things done by the 
landlord or private owner; but the fact remains that it has not done 
so, preferring to leave them to be acomplished by the landowner 
through the institution of private property. 

John Stuart Mill, Ricardo, Henry George, and others predicted 
that landlords in time would become increasingly wealthy and 
powerful; but these men did not foresee the development of our 
modern corporation and monopoly capitalism, and the consequent 
decrease in the relative importance of land in production. In other 
words, in modern economies land has become less important be
cause of the great increase in substitution of capital for land in the 
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roundabout : p r o d u c t i o n p r o c e s s . I ronical ly e n o u g h , m o s t a g r i c u l t u r a l 
p r o g r a m s in m o d e r n nat ions deal w i t h subsidizing or bols ter ing 
farm incomes , ra ther than devis ing w a y s a n d m e a n s of e x t r a c t i n g 
large " u n e a r n e d i n c r e m e n t s " f r o m l a n d o w n e r s . a , i As a m a t t e r of fac t , 
publ ic o w n e r s h i p of agr i cul tura l a n d u r b a n land t h r o u g h t a x a n d 
m o r t a g a g e forec losures h a s i n c r e a s e d in m a n y a r e a s , n o t b e c a u s e of 
e x c e s s profits f rom t h e land b u t b e c a u s e of excess ive losses i n c u r r e d 
by l a n d o w n e r s with resul tant reversion of l a n d e d p r o p e r t y to p u b l i c 
o w n e r s h i p . : , T T h i s reilects t h e dis t ressed condi t ion of m a n y land
o w n e r s a n d their inability t o c o n t i n u e t o m e e t t h e social costs in
v o l v e d in p r i v a t e o w n e r s h i p of t h e s e lands . 

T h e social effect iveness of p e r m i t t i n g land to b e o w n e d by pr iva te 
individuals c a n n o t b e q u e s t i o n e d on the g r o u n d s that e x p e r i e n c e 
has shown that it has given l a n d o w n e r s general ly a s t rangle hold on 
society w h i c h t h e y h a v e u s e d to exploit the masses and m a k e grea t 
f o r t u n e s for t h e m s e l v e s . T h e r e h a v e b e e n ins tances , h o w e v e r , o f 
excess ive exploi tat ion of the publ ic w e l f a r e by l a n d h o l d e r s in all 
t y p e s of land r e s o u r c e s a n d m o r e par t i cular ly in cer ta in minerals . 
T h e present dis t ressed condi t ion of l a n d o w n e r s in m a n y l e a d i n g 
nations is e v i d e n c e t h a t in general t h e y h a v e n o t f a r e d as well as 
m a n y o f those w h o h a v e s e c u r e d p r o p e r t y rights in s o m e o t h e r 
forms of p r o p e r t y in m o d e r n society . T h e quest ion of w h e t h e r land 
should b e o w n e d b y p r i v a t e individuals should b e d e c i d e d on o n e 
basis—that is, w h e t h e r or not s u c h o w n e r s h i p t e n d s t o s e c u r e t h e 
socially most efficient a n d des i rable util ization of land r e s o u r c e s . 

S O C I A L C O N T R O L O F L A N D E D P R O P E R T Y 

R a p i d t e c h n o l o g i c a l d e v e l o p m e n t s in r e c e n t y e a r s h a v e c h a n g e d 
m e t h o d s of p r o d u c i n g and living, a n d h a v e c a u s e d p r o b l e m s a n d 
conflicts n e c e s s i t a t i n g c o n t i n u a l a d j u s t m e n t s of rights a n d pr ivi leges 
in t h e use of land r e s o u r c e s . T h e s e a d j u s t m e n t s h a v e involved an 
increasing n u m b e r of social controls to s e c u r e wel l -being a n d m a x i 
m u m h a r m o n y a m o n g var ious e c o n o m i c g r o u p s within t h e e c o n -

" An analysis of the nature of land rent and the meaning of "unearned 
increment" will be found in Chapter VI, and of Henry George's single tax and 
other problems of land taxation in Chapter XVI. 

1 1 For example, in Montana more than 4 million acres of agricultural land 
were taken by county governments from private ownership through tax-deed 
foreclosures during the thirties. This is the equivalent of one-twellth of the 
total taxable acreage in the state. 
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o m y . 3 S While government action in many cases does facilitate the 
necessary adjustments, it may prevent or delay readjustment to 
changed economic conditions, depending upon the type of program 
effected. 

Land is fixed, immobile, and the source of the foods and fibers 
necessary for life. Furthermore, since so many of our resources 
(like minerals) are exhaustible, it is particularly dangerous for any 
society to allow unregulated, unbridled private property rights in 
land. These points emphasize the desirability of directing the mod
ern social control movement toward more effective control of landed 
property. It is, therefore, important to consider the meaning of 
social control, to analyze the formal and informal controls that are 
available for this purpose, and to appraise their relative effective
ness as instruments for such control. 

T h e Meaning of Social Control . The word control means to 
"exercise restraining or directing influence over or, more briefly, 
to coerce." This coercion is usually applied by means of orders or 
accepted, established procedures backed by irresistible power 
("irresistible" in the sense that the agency or group which has such 
power is in a position to make the penalty for violation of the orders 
or procedures so severe as to make anything but obedience eco
nomically undesirable or unwise) . One may choose to break the 
law, if willing to take the consequences; but the state—the sovereign 
power in modern societies—sets penalties for violations so high that 
anyone who wishes to survive economically or physically with any 
degree of freedom must abide by its orders. 

Control may be direct, consisting of legislation with stated condi
tions of enforcement and penalties for violation, or indirect through 
less obvious, but effective, inducements like the use of example, cus
tom, and opinion. 

Social control is that control exercised by or in behalf of the entity 
we call society. The concept of "society," however^ is not too clear. 

The trust movements and antitrust laws; developments in irrigation, 
reclamation, and flood prevention; labor legislation, social insurance, minimum 
wage laws, and compulsory arbitration of industrial disputes; and growing con
trol over public health, markets and marketing, city planning and zoning, and 
agricultural production have developed within the structure of modern indus
try. The many-sided movement toward control "must be guided and directed, 
its movements made more informed and enlightened, but it cannot be stopped 
and no one group can dictate its course." ( F o r a more detailed statement of 
developments along these lines, see J. M. Clark, Social Control of Business, 
McGraw-Hill, 2nd ed., 1939, pp. 4ff.) 
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Society is, of course , an a g g r e g a t e of individuals, interests, a n d 
groups which, though organically bound together, are still distin
guishable/ 1 " Control by pressure groups or specific interests within 
the social order should not b e confused with "social control ." W h e r e 
such group control causes no serious conflicts of interests or stand
ards among different groups, it m a y b e regarded as part of the 
entire system of social control. T h e nation itself is not really the 
whole of society, because some of its interests conflict with those of 
other nations; but for the most par t the nation is a grouping ade
quate for most purposes. In the United States, the township, city, 
county, state, a n d federal governments exercise among themselves 
the formal legal powers of control in e c o n o m i c life. 

T o question whether governmental control in such a society is 
really social is to question whether the government is truly repre
sentative of t h e various interests a n d groups in the nation. Of 
course, the more inclusive the group, the more nearly socialized is 
the control which it exercises; but it is only fair to say that in mod
ern, highly complex, interdependent societies like ours, all controls 
are imperfectly comprehensive or imperfectly representative, or 
both, and therefore imperfectly social . 4 1 1 

T h e Q u a s i - S o c i a l C h a r a c t e r of Govemmenta) C o n t r o l . The ex
pressions, " W e are the government" and " T h e government is the 
people taken en masse," a re survivals of t h e classical concept of the 
state as the sum total of individuals within it. Modern states, even in 
the most democrat ic nations, are separate entities—abstractions 
apart from the group of individuals within them. W h e n the modern 
state acts, some official really docs the acting. This person has his 
own particular prejudices and loyalties; he is an agent who executes 
the orders of his superiors, and his superiors have other superiors, 
and so on, up to the heads of departments who interpret and enforce 
laws passed b y state or national legislatures, or enforce rules or 
regulations of county or city councils and commissions. Moreover, 
these laws, rules, and regulations may have been established by 
some pressure group through logrolling, compromise, and related 
political techniques. In any case, there is a considerable margin of 
discretion within which the official or administrative agency acts to 
interpret and enforce the law; and within this margin, the official 
or agency is the state—at least for all practical purposes. Officials in 

>*Ibid., pp. 7-8. 
«° Loc. vit. 
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action constitute the state in action, and relations between officials 
and private citizens determine relationships among the citizens 
themselves.^ 1 

It would be logical to believe that private property would be 
abolished through the usual social processes if it did not serve the 
general welfare. However, this assumes a smoothly-working, efficient 
government which promptly and completely reflects the will of the 
whole people. W e have seen how half-social governmental or state 
action may be, and we have seen that this characteristic is inherent 
in our modern representative government. Consequently, it is pos
sible for an institution like private property to continue for some 
time without abolition or significant modification, because the 
"social control" may not be truly social. After a time, however, this 
situation should correct itself, although we may find that other 
forces, controls, or pressures may cause the continuation of private 
property in land or other objects, even though this might not pro
duce the best results for a given period. In these circumstances, 
general welfare in the broadest sense would not be achieved. How
ever, confidence and participation in modern social living demand 
the view that public interest will ultimately carry the day. 

Essentials of a Good System of Social Control . Controlling 
landed property in the interests of the general welfare is a complex 
and difficult task. The major social purpose of controlling landed 
property is to secure just, wholesome, efficient, and generally satis
factory utilization of natural resources. In deciding whether to 
employ formal or informal control, positive or negative pressure, 
and command or prohibition, three things must be considered: ( 1 ) 
the nature of the ultimate source of control, ( 2 ) the nature of the 
resistance to be overcome, and ( 3 ) the amount of independent dis
cretion which can be safely entrusted to the official agents. 

Clark lists eleven characteristics or tests of a good system of social 
control. 4 - One of the most important of these is that it be capable 

4 1 John R. Commons, Legal Foundations of Capitalism, Macmillan, 15J24, 
pp. 122-124. 

*'2 These eleven are: (1 ) be democratic, (2) know what it wants, (3 ) be 
powerful (powerful enough to make an unwilling minority obey the will of the 
majority), ( 4 ) be efficient, (5 ) economize coercion, (6 ) utilize all the strongest 
and most persistent motives of human nature, both generous and selfish, (7 ) im
pose duties simple enough to be understood (which means that social control must 
follow precedent much of the time), (8 ) be guided by experience or be 
wisely experimental, ( 9 ) be adaptable, (10) be far-seeing, and (11) be capa
ble of progressively raising the level of mankind. See Clark, op. cit., pp. 16-17. 
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of progressively raising the level of mankind. In a democracy where 
the mass of mankind does the ultimate controlling, this really means 
that social control must somehow rise higher than its source. This is 
possible, through the occasional power of enlightened leadership, 
but not easy. 

Social Control Procedures . In brief, private property is a 
social trust, and the individual is nothing more nor less than a stew
ard taking care of the property during the period when society 
approves and permits such stewardship. The social right to regulate 
and confiscate private property is basic to the institution of property 
itself. Society always has the last say in determining the limitations 
and the privileges which property bestows upon its owner. The in
struments for such control available to society constitute the safety 
valve in modern economic development and progress. 

Society uses controls of two major types—informal, and formal. 
Informal controls are those developed by economic groups out of 
their own needs and qualities, but not formalized through govern
mental machinery as are statutes or laws. These informal controls, 
including custom, tradition, religion, education, public opinion, 
propaganda, and the whole temper or point of view of a class, an 
organization, or a profession, 4 3 are important forces determining 
attitudes toward property and practices developed in utilizing it. 
Formal controls, comprising those formalized by governmental 
action through legislation in the form of laws or statutes, may be 
divided into two types: ( 1 ) those which the courts develop during 
the settlement of disputed cases, through their interpretations of 
and decisions in regard to statutes and legislation, and ( 2 ) those 
which are the direct result of legislation changing men's relations 
with each other in the use of property and natural resources. 

Legislation is greatly influenced by informal controls, through the 
process of judicial interpretation and development, as well as 
through the legislative process of making the laws. The effective 
enforcement of formal controls (particularly of legislation) is 
greatly enhanced when formal controls are supported by a sym
pathetic set of informal controls. Thus, informal controls are the 
foundation of modern control systems because of the necessity of 
relying on voluntary obedience in most cases, and because of the 
lack of social solidarity and the importance of minority attitudes. 

" Ibid., p. 201. 
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Informal Controls. Though informal controls have many ad
vantages over government action in the guidance and direction of 
rights and duties pertaining to ownership, they possess some disad
vantages and weaknesses. Among their advantages are: ( 1 ) cheap
ness—no monetary support in the form of governmental taxation is 
ordinarily required; ( 2 ) promptness; ( 3 ) discrimination among 
cases according to numerous circumstances which would be irrele
vant in a court but which affect the equities of a particular dispute; 
( 4 ) efficiency—for example, the pressure of public opinion is felt 
even by those whose misconduct is still their own secret. The more 
important disadvantages of informal controls may be summed up 
thus: ( 1 ) when, for any reason, informal controls cannot act 
promptly, they often do not act at all; ( 2 ) informal controls like 
public opinion are often swayed by the spectacular, and discrimi
nate on personal or sentimental grounds which have little to do 
with the economic implications of the case. They need formal insti
tutions to give them consistency, persistence, rational regard for con
sequences, and the advantages of expert knowledge. 4 1 Furthermore, 
where the social group is large, solidarity or uniformity of attitudes 
does not prevail, and minority attitudes, because of their vociferous-
ness and ability, may be more influential in affecting the direction 
and extent of social control than the attitudes of the majority, who 
may be passive or poorly organized. 

Custom, The unwritten rules, the habits, or the whole body of 
practices or conventions which become the usual practices or usages 
regulating the social life of a group are so familiar that their signifi
cance is frequently underestimated or escapes observation alto
gether. However, custom is one of the most important of all forces 
exerting informal control, and customary ways of using natural re
sources and habitual attitudes toward the privileges and duties of 
land ownership are potent aids or handicaps in regulating the use 
of the resources of any system. This depends, of course, upon 
whether regulation represents an attempt to prevent a change in 
present practices or to develop a new practice. 

Tradition. Unwritten transmission of information, opinions, 
practices, customs, etc., from ancestors to posterity also control land 
utilization practices and attitudes toward the social control of 
landed property. They may be distinguished from custom largely 

1 1 An analysis of the principal merits and defects of the major informal 
controls is presented by Clark. (Op. cit., chaps. XII and XIII.) 



L A N D A P P R O P R I A T I O N 1 3 3 

b e c a u s e of the fact that traditions are considered longer established. 
While traditions have been handed down from previous generations 
over a long period of t ime, customs m a y b e habitual or usual 
courses of action, usages, or practices developed within a given gen
eration or followed merely because they are practices of the older 
generation currently living and active. A certain amount of senti
mentality and emotional allegiance centers upon traditions, which 
m a y also cause actions or atti tudes less justifiable or desirable than 
those usages or practices established through custom. 

Public Opinion. Public opinion is a term used to express the 
thought or belief of the social group, or at least of the effective 
majority. It represents the view, judgment, impression, notion, or 
idea of the dominant social group. An opinion has less definiteness 
or certainty than a settled conviction, and a weaker hold upon 
man's activities or thought than a custom or a tradition. Public opin
ion is flexible and easily molded through the use of such devices as 
education, religion, or propaganda. 

Public opinion is a composite of m a n y conflicting and varied in
terests within the social body, and it is sometimes difficult to deter
mine just what public opinion is in regard to some subject, or to be 
sure that it will function so as to meet the true needs of society. 
However , public opinion, at least in a democracy , has the ultimate 
right to say what the true needs of society are and how they should 
be satisfied, and no one individual or group idea of the public wel
fare should presume to control it. Moreover , though informal forces 
such as education, religion, and propaganda have their place in har
monizing g r o u p interests within a society and in broadening and 
unifying public opinion, final judgment of what constitutes true 
social control rests with public opinion itself. 

Education and Propaganda. Though education and propaganda 
a r e both important means of regulating informal and formal con
trols, they diiler widely in character . Educat ion tries to serve the 
general welfare, while propaganda is usually the expression of some 
group interest. W h e r e education strives to b e disinterested, a c 
curate , and fair, propaganda tends to be defensively belligerent or 
prejudiced, its excesses often encouraging the growth of countei-
prnpagunda or violent social disorder. Educat ion, at least in a 
democracy , must furnish a fairly equal opportunity to acquire fac
tual and other information as a basis for desirable adaptation to life 
through intelligent and responsible judgment and decision. On the 
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other hand, propaganda materials are arranged to promote or justify' 
some special doctrine, system, theory, or practice. Propaganda ap
peals to the emotions for an unqualified acceptance, but education 
implies a certain comprehension and choice. In borderline cases, it 
is difficult to distinguish between education and propaganda; some
times, where propaganda approaches the breadth and sociality of 
education, it may be a helpful corrective force in shaping public 
opinion. 

Religion. From time to time in history, religious ideals have 
been uniquely significant social controls. The appeal which religion 
makes to man's most vital and enduring emotions, ideals, and inner 
convictions furnishes him with an especially strong incentive to 
accomplish religious ideals in practice. Moreover, the religious 
mechanism of most societies has typically been more highly organized 
and more unified, within the limit of the social organism, than such 
controls as evanescent, often self-contradictory public opinion which 
lacks the long-range view, the long-time program, and the relatively 
constant pressure in one direction which religion affords to social 
control, Religion has succeeded to a large extent in combining ab
stract, ideal aims with concrete, practical secular action. Besides 
striving to modify the individual with a view to his personal salva
tion, religious organizations have attempted to lessen his egocen-
tricity by inculcating qualities desirable for the good of society as a 
whole, and by motivating him to act with unselfishness, coopera
tion, and some sense of social responsibility. 

Codes of Ethics of Business and Professional Groups, Codes of 
ethics, or formal statements of conduct made by business and pro
fessional organizations, are powerful forces for those who live under 
their influence. These codes are private rather than public in char
acter. However, they are given statutory force by the organization 
propounding them, and in this sense are as formalized as the 
statutes and laws of political units or governments, for members of 
the organizations in which such codes are established are coerced 
by these codes. Whether they comply or not, the attitudes and feel
ings of their fellows toward the codes constitute a definite source 
of social pressure. 

In our modern society, where so much of our economic life is car
ried on through economic organizations or special interest groups, 
the codes of ethics or conduct drawn up by the many business and 
professional organizations are very frequently contradictory. Many 
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are antisocial, yet some are comparatively b r o a d in their social 
a ims. 4 7 . In any case, this body of codes constitutes a force influ
encing the actions, attitudes, and practices of owners and users of 
property. 

T h e s e informal social controls of a society combine to make up its 
collective attitudes; and it is these collective attitudes which deter
mine the direction and amount of social control exerted over landed 
property. 

F o r m a l C o n t r o l s . A m o n g more primitive folk, where a legal 
system of statutes and laws was not known, the control of property 
was embedded within the mores of the society. Slow development 
of government in response to the increasing need of peace , order, 
and security of contract accompanying more social complexity 
caused the previously informal controls to b e embodied in formal 
statutes and laws. This trend has been fairly continuous, resulting 
in an ever increasing body of statutes and laws. Legislation is never 
entirely original or impromptu, but is rather t h e expression of pub
lic opinion developed through custom, tradition, education, and 
other informal controls. 

F o r m a l control of landed property is exercised by the s tate or 
sovereign through the legal framework within which price forces 
operate . That is, the state formally controls the use m a d e of landed 
property, the quality of ownership and the number of rights which 
pertain to it, through laws and statutes which determine how the 
land may b e used or how m u c h profit m a y b e derived from such 
use. This legislation influences the cost and profit aspects of land 
utilization which, in turn, determine values a t tached to land owner
ship. F o r m a l social control of landed property may b e exercised in 
various ways, but is generally exercised through some form of the 
police power, eminent domain, or taxation. 

Police Power. T h e police p o w e r is the right of government to 
control property for the use of society in the interests of public 
health, safety, morals, a n d the general welfare, without compensa
tion to private owners for any limitations or restrictions so imposed 
upon private property rights. In the case of the United States, it is 
that power of t h e state through legislation interpreted by the courts 

*•'• Clark refers to these codes as "a most curious mixture of the more 
presentable phases of intelligent private interest, class interest, community 
obligation, and natural human sympathy, wherein altruism is upheld one mo
ment and apologized for the next, and virtue and expediency are inextricably 
iu(erwo\I'II." 'Clark. '>i> t i t . p. 
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(this interpretive power is transmitted to the courts by federal and 
state constitutions) to shape property and contract to existing social 
conditions by determining what burdens may, without compensa
tion, be * imposed by society. Perhaps "police power" should be 
called "community power" or "public power," since it seeks to serve 
the public welfare most effectively by preserving a satisfactory bal
ance between the individual and social sides of private property. 

In the United States, several levels of government, ranging from 
federal to municipal, must deal with some aspect of the control and 
regulation of landed property. This is because the American system 
of government vests sovereignty in the forty-eight states, except for 
federal governmental powers delegated specifically by, or implied 
in, the federal Constitution; moreover, local governments (such as 
city, town, or county governments) are administrative units estab
lished under state laws, exercising only those powers of sovereignty 
granted or delegated to them by the state constitutions and acts of 
the state legislatures.4" There are more than 3,000 of these county 
governments in the United States, and more than 17,000 incorpo
rated cities and towns, on both of which the states may depend for 
the execution of certain land use regulations, controls, or plans; 
but cooperation among the states is essential if any national plan of 
land utilization is to be effective, since only the states can use the 
police power and levy property taxes. 

Division of powers has an important effect on utilization of agri
cultural as well as urban land. In contrast to the United States, 
where sovereignty is vested in the forty-eight states and only dele
gated or implied powers are given the federal government, Canada 
vests police power largely in the Dominion government. Since 
Canadian sovereignty rests in the Dominion government, except for 
certain powers exclusively assigned to the province legislatures, 
authority is much more centralized in that country. 

Use of the police power varies widely, especially in the United 
States. For instance, in specifically enumerated cases the federal 
government has essentially the same powers as the states, which are 
really the sovereign governmental units. The federal government 
controls property primarily through the admiralty, navigation, and 
commerce clauses of the federal Constitution, the entire field of 

* 6 This division of powers between the states and the federal government 
is stated in the Tenth Amendment; "The powers not delegated to the United 
Stales by the Constitution nor prohibited by it to the states are reserved to the 
states respectively, or to the people." 
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interstate c o m m e r c e being under the regulatory control of the 
federal government. Other examples of use of the police power type 
of control by the federal government include plant and animal 
quarantine, livestock inspecting, and food inspection. These con
trols, particularly under the c o m m e r c e clause, increase in impor
t a n c e as our society becomes more complex, so that the federal 
government influences the regulation of private property more and 
more. However , the states have used the police power primarily in 
zoning legislation so far as land use control is concerned. 

Zoning as a Use of the Police Power. Adoption of zoning ordi
nances is one of the most important means of utilizing the police 
power. T h e area to be controlled is divided into districts, in each of 
which certain uses are prohibited. Most zoning ordinances are tele
scopic in their classification of different kinds of districts, uses not 
allowed in m o r e restricted districts being successively allowed in 
each of the less restricted districts. In an ideal zoning ordinance, 
however , uses of the several districts would be mutually exc lusive . 4 7 

That is, residence, business, and industry would e a c h b e limited to a 
particular district. Ordinarily, residence districts or zones are the 
only ones protec ted against mixed building, a n d only in a few cases 
are residence buildings excluded from industrial zones. In no case 
are they prohibited in the business zone. It would seem logical that 
if it is undesirable or unhealthful for people to live near an isolated 
factory in a residence area, it is equally or more unhealthful or un
desirable for isolated dwellings or tenements to b e situated in a 
heavily industrialized zone. Certainly, wholesome homes are not 
possible when surrounded by chemical plants, steel mills, tanneries, 
railroad yards, and slaughterhouses. In spite of the many advan
tages and the great desirability of exclusive zones, most cities have 
telescopic zoning. As a result, though zoning has prevented many 
undesirable uses in certain sections, it has not accomplished the 
maximum benefits possible in urban land-use planning and control. 

Zoning is also used, in some instances, to control rural land uses. 
In cities, the grounds for zoning are the public health, safety, and 
morals. F o r example, placement of billboards at intersections has 
been prohibited to protect the public from the dangers of automo
bile accidents under modern motor traffic conditions. Sanitation or 
public health and safety have been important bases for limiting the 

*T National Resources Committer, Urban Planning and Land Policies, Re
port of the I'rbaiibin Committee, Government Printing Office, 1939, p. 329. 
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height or bulk of buildings. In the case of rural zoning, economic 
grounds are used to justify regulation of rural property. F o r ex
ample, in the cut-over L a k e states, the necessity of reducing local 
governmental expenditures for schools, roads, and related services 
in order to reduce tax delinquency, tax deeds, and corresponding 
distress has given rise to zoning for the control of settlement and 
land use. 

Urban Zoning. Zoning ordinances are used extensively as a 
means of controlling urban land use. T h e positive effects of zoning 
ordinances in bringing about changes in urban land use are usually 
of necessity very gradual, because most zoning ordinances are not 
retroactive in their effects. N o community seems to have been able, 
through zoning, to meet the difficult problem created by erection of 
flimsy buildings and shacks on the fringe of the city. Most zoning 
ordinances require a minimum lot area for a house, a maximum 
height for the buildings, limitations upon the p e r c e n t a g e of lot o c c u 
pied, a certain setback of buildings from the street, and similar regu
lations. Most of these are not applicable to the cheap shacks built on 
city fringes during depression periods or for summer use, b e c a u s e 
most of these requirements are met . Insistence upon a minimum lot 
area per house has sometimes helped to prevent the development of 
shack areas, because , through increasing t h e land a r e a required, 
construction of a house becomes so expensive that it is uneconomic , 
considering the investment in land, to erect a mere s h a c k . 4 8 

S o m e ordinances now include a statement setting forth t h e mini
m u m standard of construction which new buildings must attain, and 
zoning thus effectively excludes inferior buildings from the com
munity. Building, sanitation, plumbing, electrical, and related 
codes, while sometimes abused for graft by interested trades, are 
primarily designed to protect the safety and health of the people 
by preventing cheap, jerry-built structures of inferior materials and 
shoddy construction. In spite of the importance of such codes in a 
comprehensive urban land policy, hundreds of fair-sized municipal
ities have no building codes at all, a n d many more have very poorly 
devised c o d e s . 4 0 I t is essential that reasonable standards of con-

4 8 I t has been argued that increasing the reguired amount to be invested 
in the lots leaves a smaller amount for constructing the dwelling, so that poor 
houses result. However, it is a matter of common observation that the best 
dwellings are usually located on the most expensive lots, and not the reverse. 

4 9 National Resources Committee, Urban Planning and Land Policies, 
p. 2 7 2 . 
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struction b e provided for, so that building costs do not b e c o m e ex
cessively high and jerry-building is not permitted. Adoption by the 
central city of a c o d e which does not apply to suburbs that m a y 
have no codes, or codes of varying adequacy , raises certain c o m 
petitive situations with serious implications, C o u n t y codes or state
wide codes would standardize construction over areas large enough 
to eliminate ununiform, competitive conditions in the building field. 
T o effect such codes , however, would require closer cooperation 
between city and county governments or more active participation 
on t h e part of state governments than has generally prevailed. 

Zoning is being effectively used to control open space about resi
dence buildings, to eliminate dark rooms, land overcrowding, rear 
dwellings, blighted areas, congestion of population, and constant 
shifting of residence centers. Regulation of inner courts, setbacks in 
courts, minimum window areas, percentage of lot occupied, location 
of accessory buildings, congestion of population, garden apart
ments, country estates and green belts, front yard requirements, set
back of buildings from street centers and on corner lots, setbacks in 
commercial zones, and height of buildings are contained in many 
zoning ordinances which, in the aggregate , are improving city liv
ing conditions. ' " One of the difficulties in zoning which is charac ter 
istic of many cities is the failure to revise zoning ordinances 
promptly as occasion requires. Mistakes will in all probability b e 
made in the original regulations and in the boundaries delimiting 
initial zones. 

Rural Zoning. In rural zoning, control of land use is not so de 
tailed as in the case of urban zoning, and generally only broad types 
of use are regulated. In Wisconsin, for example, the enabling act 
provides for zoning land for agriculture, forestry, and recreation. In 
Michigan, however , the enabling act h a s been broadened to in
clude soil and water conservation, and all-year residents may be 
zoned out of certain areas.' ' 1 Zoning as a land-use control measure 
is quiti* effective where patterns of land use are changing rapidly, 
as in the urban-rural fringe or the forest-farm fringe. Zoning ap
pears t o b e least effective on already developed, relatively stable 
agricultural areas, because land use practices and conditions under 
which land may be used for crops or grazing vary so greatly, even 

•° For an analysis of the use of zoning ordinances (or each purpose listed, 
see National Resources Committee, Urban Planning, op. cit.. pp. .'134-349. 

•* G. S. Wehrwein, "Rural Zoning," U. S. Department of Agriculture 
Yearbook tor 1938, pp. 241-245. 
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from farm to farm, that it is difficult to set up districts within which 
uniform regulations apply, because the major need in these areas is 
for specific land management practice regulation which is handled 
by soil conservation districts, and because there is no great need in 
most of these areas for protection from encroachment of other 
uses . 5 2 Moreover, if the non-retroactive feature were continued, 
zoning would not be effective in changing a land use established 
before the ordinance was passed.'' 3 

Rural zoning began in 1929 with an amendment of the Wisconsin 
county zoning law. The law had previously limited county regula
tion to urban land use. Since the adoption of rural zoning in Wis
consin, several other states have permitted local governments to 
zone land for strictly rural purposes. State-wide enabling acts for 
municipal zoning have been adopted by all the New England states, 
and although they have been designed principally to meet urban 
and suburban problems, it is believed that rural zoning is possible 
under their provisions.'' 4 

Although soil conservation districts may technically be given 
limited districting and use regulation powers comparable to zoning 
powers through broadening their present scope of action by statu
tory amendment, it would be inconsistent to broaden such powers 
in view of the original purposes for which soil conservation districts 
were established, unless zoning is limited to the prevention of ero
sion. Where the problem is one of preventing continued high cost 
of public services in cut-over areas, rather than one of erosion, 
zoning has certain advantages as a land use control technique. 

b ' 1 Virgil Hurlburt, "Rural Zoning for Missouri?" Journal of Land and Pub
lic Utility Economics, vol. XVI, no. 2, May 1940, pp, 155-158 . and Conrad 
Hammar, "Regulation or Development for the Missouri Ozarks," ibid., pp. 
159-164 . 

; , a Courts have considered retroactive urban zoning legal, but in most 
states rural zoning is not expected to be retroactive. However, in Pennsylvania, 
provision is made for termination of non-conforming uses over a period of time. 
(See Virgil Hurlburt, "Pennsylvania Planning and Zoning Enabling Acts," 
Journal of Land and Public Utility Economics, vol. XIII , no. 3, August 1937, 
p. 315; and U. S. Department of Agriculture, "Rural Zoning and Land-Use 
Planning," County Planning Series, No. 7, Bureau of Agricultural Economics, 
1940 . ) Chapter I, pp. 1-16 of "State Legislation for Better Land Use," a 
special report by an interbureau committee of the USDA, Washington, D. C , 
April 1941, gives a thorough analysis of rural zoning, including preparation of 
zoning ordinances, zoning procedure, administrative regulations, and types and 
current rural uses of zoning. 

For a statement of the development of rural zoning in the United 
States, see "State Legislation for Better Land Use," p. 2. 
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U n d e r Michigan statutes, zoning m a y at tempt to counteract soil 
and w a t e r loss, but its techniques are so limited that it cannot b e 
expected to do the same work as a soil conservation district. Graz
ing districts are obviously limited to a particular type of land use, 
as are w e e d control and related types of districts. 

Zoning Procedure, Before local governments can pass zoning 
ordinances to regulate the use of property , authorization must be 
given them through an enabling act passed b y the state legislature. 
Tin's is done because of the provisions of the Fourteenth Amend
ment to the federal Constitution, which stales, ". . . . nor shall any 
state deprive any person of life, liberty, or property without due 
process of law." This is interpreted to mean that zoning must be 
effected democrat ical ly through legal procedure such as state en
abling acts and local discussions and decisions. The enabling act is 
nothing more than a legislative act specifically granting all munici
palities or counties the right to zone. Under the enabling act, local 
governments may proceed to establish zoning ordinances, usually 
with provision for free discussion and full comprehension of pro
posed zoning ordinances through public hearings before they go 
into effect. 

Zoning may protect a n d promote proper utilization, or may re
strict improper utilization. Zoning should be regarded as a dynamic 
science, and a continually evolving process. Zoning regulations are 
neither in perpetuity nor for a fixed term of years, but continue 
only as long as they remain unchanged. This elasticity and flexibil-
itv has been considered a weakness, because zoning regulations can 
lw* changed very quickly with any change in public opinion. H o w 
ever, with proper education and intelligent planning, this elasticity 
a n d flexibility are the very characteristics that permit zoning regu
lations to be promptly adapted to changing conditions. Fa i lure to 
revise zoning regulations promptly in accordance with changes or 
new conditions in the utilization of urban or rural land will seri
ously hamper their effectiveness. 

'Taking" of Property by Police Power and "Due Process of Law." 
T h e Fifth Amendment states that no person shall b e deprived of 
life, liberty, or property without due process of law, nor shall 
private property be taken for public use without just compensation. 
T h e courts must decide just what constitutes "taking" private prop
erty. Any regulation or restriction imposed through the police power 
upon the utilization of landed property m a y be literally considered 
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as "taking" property for public use. For example, zoning may re
strict the utilization of a given piece of land or may even prohibit 
entirely its use for certain purposes. This reduces the income po
tentialities of the land and diminishes its value. Literally, this is a 
taking of property, although change is more complete in a complete 
transfer of the property from private to public ownership. 

No sharp line clearly indicates the place where use of the police 
power ends, beyond which any further regulation or "taking" of 
property would require compensation. As a matter of fact, in ex
treme cases the police power may be used actually to remove land 
from private ownership and withdraw it to public ownership. The 
term confiscation may be used to indicate such taking of property 
without pay. This practice is sometimes referred to as "robbery by 
the state." Ordinarily, however, confiscation implies forfeiture of 
individual rights because of the owner's failure to comply with cer
tain specified legal requirements, so that a taint of illegality is usu
ally associated with it. An example of this is confiscation of auto
mobiles transporting bootleg whisky during the Prohibition period 
of the twenties in the United States. The confiscation of American-
owned and English-owned oil fields by the Mexican government 
(1928 ) has also been considered an act of Mexican confiscation, be
cause the property was seized without fair, prompt, and adequate 
compensation, although the oil lands may have been secured 
originally by bribing Mexican officials. Had such fair, prompt, and 
adequate compensation been made, the term expropriation would 
have been used. 

The individual property owner has only one recourse when he 
feels that he has been unjustly deprived of his property. He can 
take his case to the official board that may have been set up for the 
individual to appeal special cases, or to the court, where the legal
ity of the government ordinance or action can be scrutinized to 
determine whether it constitutes "due process of law." If the court 
feels that the procedure in establishing a zoning ordinance, for ex
ample, was undemocratic, or that the ordinance was not really con
cerned with public morals, health, safety, or the general welfare, 
and that the individual was actually deprived of his property either 
partially or entirely, it will decide in favor of the individual and 
against the governing body attempting to enforce the ordinance. 
The decisions of the court will, of course, depend largely upon the 
economic philosophy and point of view of the court. A conservative 
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c o u r t will lean in t h e direc t ion of p r o t e c t i n g individual rights, w h i l e 
a progress ive o n e ordinari ly tends t o p r o t e c t t h e publ ic w e l f a r e a t 
t h e e x p e n s e of p r i v a t e r ights . 

A l t h o u g h the p o l i c e p o w e r is ordinari ly c o n s i d e r e d a p p l i c a b l e 
only to the control of future land use , a n d not r e t r o a c t i v e , t h e r e is 
no reason w h y it should not b e sufficient to p r e v e n t c o n t i n u a n c e o f 
previously es tabl ished n o n - c o n f o r m i n g uses . If a cer ta in n e w l y 
es tabl ished n o n - c o n f o r m i n g use affects p u b l i c heal th , morals , safety , 
o r t h e g e n e r a l w e l f a r e , so w o u l d a long-es tabl ished u s e of the s a m e 
t y p e . T h e o r e t i c a l l y , t h e p o l i c e p o w e r is b r o a d e n o u g h t o p e r m i t 
oust ing all n o n - c o n f o r m i n g uses, but t h e c o u r t s w o u l d u n d o u b t e d l y 
p r e v e n t such s w e e p i n g action/'*' F e w c a s e s h a v e c o m e before the 
c o u r t s involving the oust ing of existing n o n - c o n f o r m i n g buildings, 
b u t zoning o r d i n a n c e s oust ing n o n - c o n f o r m i n g c a s e s h a v e b e e n up
held in t h e c o u r t s . W h i l e m u c h c a n b e said for z o n i n g o r d i n a n c e s 
w h i c h p r o v i d e for oust ing existing n o n - c o n f o r m i n g uses, r e t r o a c t i o n 
is not a usual f e a t u r e uf zoning. N e v e r t h e l e s s , most s t a t e enabl ing 
a c t s d o not p r o v i d e that no regulat ions shall b e m a d e r e t r o a c t i v e , 
a n d t h e f u t u r e d e v e l o p m e n t o f zoning m a y s h o w that this p o w e r t o 
oust exist ing n o n - c o n f o r m i n g bui ldings a n d uses in c e r t a i n instances 
is v e r y i m p o r t a n t . 

Coordination of Police Power Use. V a r i o u s types of s ta te a n d 
local m e a s u r e s h a v e b e e n a d o p t e d to control or direct land u s e 
t h r o u g h a p p l i c a t i o n of t h e p o l i c e p o w e r in o n e form o r a n o t h e r . 
T h e s e i n c l u d e u r b a n zoning, rura l zoning, c o o p e r a t i v e grazing asso
ciat ions , soil c o n s e r v a t i o n distr ic ts , a n d w e e d control districts ( s e e 
C h a p t e r X V I I for an analysis o f these types o f d i s t r i c t s ) . M u c h d e 
b a t e has arisen in r e c e n t y e a r s c o n c e r n i n g t h e re la t ive merits of 

" , J Pennsylvania was the first state to include die retroactive principle and 
under Pennsylvania statutes the discontinuance of non-conforming uses may be 
attempted, providing certain guides are followed. Bassett contends that "theo
retically the police power is broad enough to warrant the ousting of every non
conforming use, but the courts would rightly and sensibly find a method of 
preventing such a catastrophe." (Edward M. Bassett, Zoning, Russell Sage 
Foundation, 1936, p. 112.) 

*" As early as 1913 the California Supreme Court upheld the Los Angeles 
Ordinance, ruling thai a brickyard established in a residence district before the 
ordinance was adopted must be removed. {Ex fiartc Hadaduk, 165 Cal. 4 1 6 . ) 
The V. S. Supreme Court also upheld the ordinance ( ituduchek v. Sebastian, 
2 3 9 V. S. 39-1). This case really involved nuisance abatement which is always 
legal and was not decided on bases of retroactivity. In two more recent New 
Orleans cases a zoning ordinance was upheld ousting non-conforming cases. 
(Lo-Dcma Really Co. v. Jacoby, 168 La. 752, 123 s. 314, 1929; and Dema 
Realty Co. v. McDonald, 168 La. 172. 121 s. 613. 1929.) 
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these different forms of social control of land use through the police 
power. M a n y argue, for example, that soil conservation districts 
can b e used exclusively t o control and direct the utilization of land 
in rural areas, and that rural zoning or grazing districts are not 
necessary. E a c h of these types of social control has particular ad
vantages or disadvantages for given situations; but the organization 
of grazing districts, soil conservation districts, zoned areas, and other 
types of controlling authorities has given rise to numerous over
lapping jurisdictions, so that there is a definite need to reorganize 
land use control functions. E v e r y time a new special unit is c reated 
to serve some limited purpose, another community of interest has 
the force of its public attention diverted from the principal task of 
securing responsible and responsive local self-government. 

Recently, a rough coordinating statute h a s been drafted which, 
it is believed, illustrates how zoning and soil erosion control powers 
c a n b e consolidated. This coordinating statute at tempts to consoli
date police powers necessary for the various types of local rural 
land use regulation now in operation, providing for suburban-type 
zoning, strip zoning along highways, soil conservation, flood control, 
and other local land use adjustments. 7 ' 7 T h e draft of the proposed 
statute in the article cited incorporates only the main aspects of a 
complete legislative bill, and reads that " T h e governing body of any 
and every county is hereby authorized and empowered, within its 
non-incorporated portions, to regulate, control and restrict land util
ization practices and the use and occupancy , including the condi
tions of use and occupancy , of land for t rade, extraction of sub
surface resources, industry, residence, recreation, agriculture, 
forestry, grazing, soil and water conservation, flood control, and 
other purposes; a n d the location, size, character , a n d use or condi
tions of use of buildings and other structures." It is obvious that this 
broad giant of powers would permit application of the police power 
in all its various forms and for all the major land uses, and would 
greatly simplify administrative machinery to effect such social con
trol. 

Eminent Domain. Eminent domain is the right of government 
to claim private property for state use, if compensation is m a d e to 

B T V . \V. Johnson and II . Walker, Jr. , "Centralization and Coordination of 
Police Power for Land-Control Measures," Journal of Land and Public Utility 
Economics, vol. X V I I , no. 1, February 1 9 4 1 , pp. 2 4 - 2 6 . 
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the private owner for property so claimed. In other words, the gov
ernment may convert private property into public property without 
consent of the owner, but with compensation. In the United States, 
eminent domain is an inherent power of the state governments and 
an implied power of the federal government. The use of eminent 
domain is limited by the "due process of law" clause in the Four
teenth Amendment to the federal Constitution, just as is the use of 
the police power. 

One important distinction between police power and eminent 
domain is the fact that, as a rule, application of the police power is 
general, while eminent domain affects specific property for some 
particular public purpose. Under the police power, private property 
may be regulated and restricted in the interest of the public wel
fare; in the case of eminent domain, private property is taken from 
the owner for fair compensation and appropriated to some partic
ular use designed to promote the public welfare. 

The distinction frequently made between eminent domain and 
police power on the grounds that compensation is made in the 
former and not in the latter is not entirely correct; because indemni
fication or compensation is frequently made, though title to the 
property is not transferred from private individuals to the public, 
when the police power is invoked as it is when eminent domain is 
used. For example, if property is destroyed while a fire department 
is fighting a conflagration, or if exposed bands of livestock are killed 
to check the spread of a contagious disease, there is no expropria
tion—that is. no transfer of title to the public—and therefore no exer
cise of the power of eminent domain giving rise to a claim to com
pensation. Nevertheless, although such instances involve only 
exercises of the police power, legislatures may be induced to pro
vide for compensation as a matter of equity; and this has been done 
frequently in connection with cattle diseases, fires, and similar 
cases. But since the right to compensation is not a constitutional 
right, as it would be under eminent domain, adjustments may be 
made more equitable toward those who have to bear the burden of 
compensation, and recognition of the difference between police 
power and eminent domain is then an important advantage.* 8 

The fact that the use of eminent domain, or expropriation, re
quires compensation to the private owner whenever it is used, while 

J * Ernst Freund, "Eminent Domain," in Encyclopaedia of the Social 
Sciences, vol. V, p. 495. 
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compensation under the use of police power is discretionary and, in 
most cases, non-existent, makes eminent domain a more expensive 
means of social control than police power. 

In the United States, the power of eminent domain belongs to the 
federal government as well as to the states. Furthermore, the states 
may delegate the exercise of eminent domain to local governmental 
units like counties and cities, and even to private corporations— 
particularly railroads, telephone and water companies—if the public 
welfare is best served thereby. Railroad rights-of-way and power 
company easements are examples of the exercise of eminent domain 
by private agencies in the interests of the public welfare. 

Excess Condemnation as a Use of Eminent Domain. The use of 
eminent domain is theoretically limited to the purchase of land for 
public purposes. However, some difference of opinion exists in re
gard to what constitutes a public purpose. The opening of a new 
street in a city is obviously for a public purpose. But governments 
may condemn more property than actually necessary to create a 
public improvement, and subsequently sell or lease the remainder. 
This policy, known as excess condemnation, may be used to accom
plish one or more of the following purposes; ( 1 ) To solve the prob
lem of lot remnants. For instance, where construction of a new city 
street would leave lot remnants on certain parts of the street which 
would injure nearby owners as well as the city itself, the city might 
take more than the exact footage required for the street. Ordinarily, 
the excess area taken under eminent domain not needed for the 
street proper would be resold to adjacent lot owners, although it 
might be used by the city for beautification of the area. ( 2 ) To pro
tect the beauty and usefulness of public improvements so made. ( 3 ) 
To make money. 

This latter purpose seems like a rather improper use of eminent 
domain, but taking more than absolutely necessary for creation of a 
public improvement in order to make money by selling or leasing the 
remainder may be justified on the grounds that the public improve
ment made greatly enhances the value of adjacent private property, 
or value of the private property of the city as a whole, and that con
demning in excess and using part of the condemned property to 
make money would substantially offset the cost of the improvement. 
Another use of excess condemnation is illustrated by cases in which 
cities buy up from private owners a large number of water rights, 
not then needed for the present city water supply, but which may 
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be needed ten or twenty or thirty years later, as the city grows or 
dry years c o m e . In other words, this is a protective device which is 
a means of securing a very vital commodity for the public use. 

Eminent Domain Procedure. Eminent domain, or expropriation, 
is not limited to purchase of land for public purposes, though it is 
in land sales that this type of social control has its chief use. Ordi
narily, the use of eminent domain does not necessitate actual con
demnation a n d appraisement to transform a piece of land into 
public property, T h e usual procedure is outright purchase by the 
public agency from the private individual, in the same w a y that all 
voluntary sales are executed. However , where voluntary agreement 
cannot be reached between the private owner and the public 
agency, proper legal procedure has been established to effect the 
transfer of the private property to public property. 

General legislative acts provide appropriate procedures for exer
cise of the power of eminent domain in most states. A condemnation 
proceeding instigated by the expropriating agency places the matter 
with the judiciary, making the c a s e a c o m m o n lawsuit. In other 
words, the court intervenes to carry out expropriation. T h e judiciary 
is the only authority competent to order occupation of private prop
erty, and the judgment or decision of the court in regard to proper 
valuation of the property and payment to be m a d e the private 
owner is final. The court may appoint an individual, a board, or a 
commit tee to appraise the property, or m a y itself determine the 
proper amount to be paid. 

It has been customary in the United States to fix the amount at 
not less than the fair market value of the property. This has been 
interpreted by the courts to moan the a m o u n t which would b e paid 
voluntariK by someone purchasing in good faith a piece of property 
which another wants to sell. T h e private owner can , of course, ap
peal his case from a lower court to a higher court ; but in the last 
analysis the judiciary (ei ther the higher or the lower c o u r t ) finally 
determines the amount to be paid by the expropriating agency for 
the property taken. T h e expropriating agency can likewise appeal 
the c a s e to a higher court, if it feels that the amount of payment 
established by the court is unreasonable. 

Taxation. T h e tax system is usually thought of as a means of 
securing revenue to defrav costs of rendering certain essential or 
desired governmental services, but it can be a very important instru
ment of social control, particularly over landed property. Careful 
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planning and efficient adrninistration make it possible to achieve 
two important purposes of the tax system—to secure adequate reve
nue for governmental services, and to encourage most efficient and 
desirable utilization of land resources. 

Used as an instrument of social control of landed property, the 
tax system must be so constructed and administered that it will 
place on different types and grades of land relative burdens closely 
approximating their relative productivities. In other words, since 
assessed valuation is the base upon which tax levies are made, qual
ity or productivity of the land must be carefully considered in as
sessment. If this is not done, an excessive burden is placed upon 
poorer lands, with the result that private ownership is untenable 
and the lands revert to public ownership through tax delinquency 
and tax deed. The heavy increase in rural and urban tax delin
quency in some areas of the United States in recent years is a good 
example of the forced transfer of private landholdings to public 
ownership. 

Any changes made in taxation of land, either for purposes of 
social control or to secure more revenue for the support of govern
mental services, should be made slowly, because of the relatively 
fixed and immobile nature of land as a factor in production. Never
theless, if made intelligently and slowly, changes in the tax system 
can be one of the most important peaceful means of securing better 
land use and effective control of land ownership in the interests of 
the general welfare. 

Private Legal Controls of Land Use. Formal controls of land use 
are of three major types—namely, public ownership, private control 
of private land, and public control of private land. Public owner
ship requires no explanation since, where the government owns the 
land, it can utilize the land as it wishes, although government 
agencies ordinarily can purchase or acquire land only for certain 
specific purposes. We have seen how society formally controls priv
ate land by means of various forms of the police power, eminent 
domain- and taxation. Formal private controls of private land take 
the form of deed, mortgage, and lease restrictions, and easements. 

Deed Restrictions. Deed, restrictions are encumbrances on prop
erty limiting the future uses which can be made of it by the indi
vidual who buys it. The restrictions may apply over a limited period 
or over a very indefinite period. They are frequently used by real-
estate development companies to insure a certain homogeneity of 
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development or the erection of high quality buildings in a given 
subdivision. Deed restrictions have been used almost exclusively on 
urban land, but they have been used to some extent in the develop
ment of recreational land. The deed restriction may be applied to 
single parcels of land or to an entire subdivision. With such restric
tive measures, details of setback, density, use, and related develop
ments can be controlled more easily than in a zoning ordinance or 
subdivision regulation. 

The weakness of deed restrictions is that the regulation may be 
applied only by the owner, so that they are not of general use unless 
the city, an individual, or a corporation owns most of the area in
volved. Unless a public agency owns property which it wishes to 
sell, it cannot effect land use control by this means, but may work 
out some agreement or understanding with owners under which 
they agree to include certain restrictions in deeds when they sell 
their properties. In the case of sale of county or township land 
acquired through tax delinquency, a clause could be inserted in the 
tax deed setting forth certain desirable use restrictions on the prop
erty. The Federal Housing Administration uses this method, and 
insures loans lor development of new areas only after they have 
been covered by suitable deed restrictions.''" Use of deed restric
tions is further limited by the fact that the more stringent the deed 
lestrictioivs. the lower the value of the land, as a rule, except in the 
case of high quality urban development. There is also the very seri
ous difficulty of enforcing the deed restrictions, because if the re-
strictor dies, and the next owner has no specific interest in the 
restriction provisions, there is no one to bring suit to achieve en
forcement. 

Mortgage and Lease Restrictions. Limitations on the use of land 
by mortgagors and lessors arc more generally used than deed re
strictions. Almost no land, urban or rural, is actually leased or mort
gaged without some restricting provisions. These arc. however, 
designed to protect lenders and landlords, not, ordinarily, to insure 
social values and costs in the use of land. 

At the present time, society has no technique whereby it can in
sert desired restrictions into private mortgage contracts or leases, 
although if this could be done it would be a very useful means of 
contTollim; land use. The increase in public land ownership in many 

National Resources Planning Board. Public iMiid Acquisition. Part II, 
I'rban Lands. Government Printing Office. Ki'l>ni.irv 1941. 
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areas through tax reversion, federal land purchase, foreclosure of 
state land mortgages, and reversions through delinquency of irri
gation and drainage district levies is increasing the sphere of influ
ence of social control, since where a public agency is a landlord, it 
can use mortgage and lease restrictions to achieve desired land use 
practices. There has been a tendency thus far for few public agen
cies outside of the federal government to take full advantage of 
these opportunities. However, with greater coordination of land use 
policies among different public and private agencies, more effective 
use may be made of mortgage and lease restriction techniques. 

Easements. An casement is a right to make use of the land of 
others, whether it be that of the public or individuals, for a precise 
and definite purpose not inconsistent with a general right of prop
erty in the owner, especially where it is for the public use. Ease
ments include the right of pasture on other land, of taking game on 
other land, of fishing in the waters, of taking wood, minerals, or 
other produce of the soil from other land, of receiving or discharg
ing water over other land, and many others. 

Easements of every kind must originate in a grant or agreement, 
express or implied, of the owner. One of the most common ease
ments is the granting of a right-of-way by the owner to permit use 
of his land by someone else for a road, or to construct a power or 
telephone line on his property, or for some similar purpose. The 
right-of-way may involve only the use of the air over the land or 
it max1 involve surface 01 subsurface or supersuiface rights. Access 
rights to streams and woods for hunting and fishing are another use 
of easements. Such easements frequently bring appreciable sums 
and may not interfere with the regular use made of the land by the 
owner. 

Extra-Legal Procedures. There is another type of social imple
mentation or group control of landed property which alert public 
or private agencies occasionally use, known as extra-legal pro
cedures. These actions are within the law, yet slightly stretching the 
law. In other words, action occurs that was not contemplated in the 
law yet is not specifically prohibited by it. For example, in tax de
linquency foreclosure procedures the cost of the foreclosure process 
may be so high that on low-valued properties the county or town
ship cannot afford to foreclose. Consequently, the local governmental 
unit may get some of the owners of the delinquent properties to 
deed the land to it. Thus, no foreclosure cost. 
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Another example of the use of extra-legal procedures is that of a 
hunting club that wanted exclusive hunting rights to a ten-mile 
square area so that its members could get a deer each fall. T h e club 
canvassed the area and gave each occupant landowner a member
ship in the club. In return, all the landowner had to do was post his 
land. T h e state law prohibits hunting on posted property and pro
vides a stiff fine for violations. Thus , the hunting c lub has good 
hunting territory—all within the law, yet stretching the law slightly. 

In the adoption of zoning ordinances, public officials may hold 
extra meetings (uncal led for by statute) in explaining zoning, get
ting it accepted, and consequently decreasing significantly the en
forcement and administration problems later. This is more than 
good local government administration—it is using extra-legal pro
cedures to good advantage in achieving improved land use. 
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C H A P T E R F I V E 

E C O N O M I C P R O C E S S E S IN 
L A N D U T I L I Z A T I O N 

ECONOMIC goods and services are produced, directly or indirectly, 
by combining one or more of the three factors of labor, capital, and 
management with land, in various proportions. In reality, this means 
that all physical goods and services used by man come ultimately 
from two sources—man and nature. However, the extent to which 
man utilizes the land resources of the region where he lives is influ
enced by his power to command these natural forces, which in turn, 
as we have seen from the preceding chapter, is affected by the state 
of the arts, the social organization, the character of the institutions 
(especially property) , and the general culture of the people. 

Land economics is a branch of the parent discipline—pure eco
nomics. The tools of analysis are those of the economist but the data 
are of the processes of rural and urban land use and appropriation. 
The economic principles are in general applicable equally to indus
try, marketing, or land use; but for each field, emphasis or applica
tion differs and for that reason requires separate study. Neverthe
less, the basic principles of economics are a prerequisite for the 
analysis of problems in any of the applied fields. Emphasis is placed 
in this chapter on those principles of economics which are most 
essential to the land economist. No claim is made for completeness 
in the development of the principles. Where for the sake of brevity 
certain steps are deleted the student should refer to an elementary 
text in economics. 

T H E P R O C E S S O F R E S O U R C E A L L O C A T I O N 
[a mi 

Because h u m ^ ^ p t s a r e insatiable, in the aggregate, and be
cause basic natural ••resources used to satisfy human wants are 
scarce rather than Superabundant, maximum human satisfaction de
mands the development of the science of utilizing our resources and 
our efforts most efficiently. The central problem of economics is the 
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allocation of scarce resources for the ful lest satisfaction of ends. 1 

I n l a n d economics the prob lem centers a r o u n d the al location of 
land resources and their appurtenances for the fullest satisfaction of 
the ends of society. W h e r e resources such as air to breathe are 
abundant no problem of al location arises; b u t where they are 
scarce, and this is the usua l situation, choices must be made care
fu l ly as to the most desirable use of resources. T h e al location proc
ess i s g u i d e d b y prices, w h i c h are the terms o n w h i c h alternatives 
are offered. Pr ices, as i t were, are the rat ioning agents r is ing where 
scarcity occurs to d iv ide the l imited resources among those most 
urgent ly n e e d i n g them o n the basis of their abi l i ty to pay. Pr i ce is 
a rat ioning force whether freely competitive forces are operat ing in 
a common market p lace where buyers a n d sellers b i d with money 
pr ices against e a c h other, or at the opposite extreme, where govern
ment decrees establish arbitrar i ly the terms on w h i c h the alterna
tives ( p r i c e s ) are offered. T h e difference is only in the nature of the 
market. T h e institutional structure of the market m a y differ a n d so 
also the technical relations of the persons a n d products involved. 

E c o n o m i c a l l y speaking, choices are made as to the use of each re
source a m o n g alternatives, according to v a r y i n g motives for achiev
ing m a x i m u m results. F o r the consumer, the m a x i m u m results wi l l 
be in the form of uti l i ty or satisfaction; for the business m a n , profit; 
for the government or society, net socia l benefits determined a c 
cord ing to the preva i l ing pol i t ical system. Whatever the market, 
there is a set of principles w h i c h explains the economic decisions of 
people a n d the consequent al location of resources to their current 
a n d future uses. 

U n d e r an economic system where the institution of private prop
erty is dominant, the owners of property objects, s u c h as l a n d , or 
i n d i v i d u a l laborers sell their products, or services, for money a n d 

1 Economics means, strictly, proportioning (economizing) to get maximum 
output with least sacrifice of input factors. T h e word "economics" is derived 
from the Greek oikonomike, denoting management of the household, oikos. In 
earlier times, the household was the individual producing unit, but as produc
tion shifted to the factory, the term "economics" became applied as well to the 
management of the industrial unit or factory. The concept of management im
plies proportioning or combining the various factors involved in production and 
living so as to get the maximum product with a given expenditure of human 
effort. "Economics is essentially a study of the interrelation of parts, and unless 
it leads towards the formation of better combinations, it is a dead and useless 
science." (George M. Peterson, Diminishing Returns and Planned Economy, 
Ronald Press, 19-37, p. 103.) t,] 
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with this money buy back products to be consumed. The organiza
tion can be classified into two interacting systems of markets and 
prices. The first is that for the resources of production in which indi
viduals are sellers and enterprises are the buyers; the second is that 
for the finished goods and services in which the enterprises are the 
sellers and the individuals the buyers as consumers. These inter
related markets establish the costs and incomes in the first case and 
the values and satisfactions in the second case. An example is the 
simple case of a woodcutter who sells his services to a lumber firm 
for $1000. His income for that period is thereby determined at $ 1 0 0 0 
and that much has been added to the costs of the lumber which he 
cut. At the same time, the woodcutter enters the market for finished 
lumber for his house and uses a part of his $1000 to buy from the 
lumber concern a house which he will use as a residence for himself 
and his family. The price he pays for the lumber is related to the 
wages he received from the sale of his labor to the concern. In just 
such a way all markets and all prices are related to one another. 

T h e P r i n c i p l e of Maximizat ion . Direction is given to the al
location of resources and the general production-consumption proc
ess through the operation of the principle that all persons and 
enterprises tend to maximize their value returns. The validity of this 
principle is based on the assumption that economic behavior is 
rational in the sense that people are motivated by a desire to make 
the most of the resources at their command. Experience leads us t o 
believe that people act in a manner approaching rational behavior 
and that their actions are not purely haphazard but reflect an at
tempt to maximize some particular end. 

One of the best examples of the practical application of the prin
ciple of maximization is the construction of rail fences from excel
lent saw-lumber material, in the pioneer days of the midwestern 
United States. Large amounts of good timber were readily avail
able—in fact, the forests were a hindrance to agriculture and the 
settler had practically no capital or funds with which to buy wire, 
nails, or other manufactured products for making fences. He did, 
however, have time to split rails and construct fences. Conse
quently, timber that would later have had great economic value as 
lumber was used to build fences to enclose the settler's stock, b e 
cause this was the cheapest means available for fencing. Looking 
backward, this process appears to have been very wasteful, but to the 
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settler, it was the most efficient means of utilizing resources and 
labor to produce goods he needed in order to survive. In a c rude 
way, he was applying the same principle of maximization which is 
applied effectively in modern production. T h e increasing use of 
farm machinery as w a g e levels rise reflects the sa me principle— 
namely, that the factors of production will be utilized in such pro
portions that value returns will be maximized. 

T h e pract ical application of the principle of maximization may 
also b e illustrated by agricultural production in old, densely popu
lated nations and in relatively new, sparsely settled ones. In a coun
try where there is a large supply of labor and a large amount of 
capital accumulated through generations of saving and thrift, only 
a very limited amount of land is available for agricultural use. Agri
cultural production will be character ized by rather intensive utiliza
tion practices—that is, much labor and capital will be applied to an 
a c r e of land, and acre yields will b e comparatively large. In con
trast, labor is comparat ively scarce in a new, sparsely settled area of 
rich, abundant agricultural lands, but capital is even m o r e scarce , 
with the result that very few units of capital and labor will b e a p 
plied to a given area of land, and utilization will b e extensive. In 
other words, l a r g e amounts of land will b e utilized in an extensive 
way, with only small doses of capital and labor per acre. In such 
areas, the acreage operated by a given individual tends to b e sev
eral times greater than that operated in an older country. 

T h e E q u i - M a r g i n a l P r i n c i p l e . Maximization is accomplished 
through operation of the equi-margirml principle, which may b e 
stated in the following terms: Assuming effective competition, the 
division of a fixed quantity of anything among a number of different 
uses will be made so as to apportion to each use an amount just suf
ficient so that the increment of gain in one use will be the same as 
in every other use to which it might be put. Transfer of resources 
from one use to another will occur until the rate of gain from trans
ference just equals the rate of loss from withdrawal. A consumer, 
for instance, will transfer his expenditure of income from food to 
clothing at the point where additional units of clothing will yield 
satisfaction equal to w h a t would h a v e been gained from additional 
units of food. If additional food would have yielded greater satisfac
tion than the additional clothing, then the transfer would not b e 
made . 
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T h e P r i n c i p l e of D i m i n i s h i n g M a r g i n a l R a t e o f S u b s t i t u t i o n . 
It is characterist ic of consumption and production that as more and 
more of all goods or services are consumed or produced, the incre
ment of satisfaction or value return diminishes. T h e same may be 
said when two goods are substituted for one another. It can be said 
that, in general, smaller and smaller increments in quantities of a good 
foregone are necessary to compensate for the substitution of another 
good. This, in its simplest form, is the principle of diminishing mar
ginal rate of substitution. A consumer will tend to value pork less 
and less in terms of beef as he substitutes the first for the second. 
T h e same applies to an enterprise when machines are substituted 
for men. T h e operation of this principle is a condition necessary to 
equilibrium for the individual and also for the economy as a whole. 

Y 

X 

Income in terms of commodity A 

FIGURE 10. Indifference Curves fur Commodities A and B. 
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If a diminishing marginal rate of substitution associated with dimin
ishing utility did not apply, once a consumer began to purchase 
pork he would not stop purchasing it until his whole income had 
been used for that purpose. 

T h e Theory of Demand. Since land use is so profoundly 
affected by consumer choices among the final products of land, 
some discussion of the theory of demand is necessary to explain the 
behavior of consumers. 

A basic assumption in the theory of demand is that the consumer 
can, by substituting one commodity for another, find several equally 
satisfactory commodity combinations. For instance, a consumer 
might be perfectly indifferent about a choice between six pounds of 
beef combined with eight pounds of pork and five pounds of beef 
combined with nine pounds of pork for his family's weekly meat 
consumption. According to the principle of maximization either 
combination would be more satisfactory than a combination of five 
pounds of beef and eight pounds of pork. In Figure 10, indifference 
curve I 3 shows that the consumer will be equally satisfied with 50 
units of commodity B and 7 of commodity A, 20 units of commodity 
B and 20 units of commodity A, or any other combination of A and 
B which occurs on l s . The indifference curve merely expresses the 
consumer's scale of preference, and has nothing to do with his 
income or with the prices of commodities A and B. The convexity 
of the indifference curves to the origin is an expression of the dimin
ishing marginal rate of substitution. 

People tend to divide their time between leisure and earning 
work according to the equi-marginal principle. Hours will be spent 
at work until the marginal rate of gain from earnings just equals 
the marginal rate of Joss from leisure foregone. Allocation of a fixed 
quantity of time to leisure and earning work follows, in general, 
the principle of diminishing marginal rate of substitution. Within 
the relevant range near to the time-budget equilibrium, indifference 
curves could be drawn to express the relationship between the hours 
spent in a particular rate of pay. 

The choice between present and future consumption can be 
plotted on an indifference map of an individual scale of preferences. 
The choices between present and future consumption of products, 
and therefore of resources, is of major importance in the study of 
land economics, especially in the analysis of conservation problems. 
It is possible for a consumer to change his scale of consumption in 
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FIGURE 11. Indifference Curves of Expenditures in Period 1 and Period £ . 

any particular b u d g e t period b y saving par t of his income for future 
consumption, or borrowing against future income for consumption 
in that budget period. T h e choice of scale of consumption, in a n y 
budget period, depends upon the size of expected future income, 
its degree of uncertainty, the degree of impatience of the individual, 
and the rate of interest. 

T h e slopes of the indifference curves in F i g u r e 11 express the 
marginal rate of substitution between expenditures in the present 
and in the future. If the individual h a s no t ime preference, or "im
pat ience , " the indifference curves will b e symmetrical about t h e 
line O R , and will cut this line at an angle of 4 5 ° . If time preference 
is present, however , as it usually is, the indifference curves will c u t 
OR at an angle greater than 4 5 ° . Equilibrium of the individual's 
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time-period expenditures can be determined from the diagram, if 
income for the two periods is known and the rate of interest is 
given. It must be assumed that the individual starts the first period 
and ends the second with no funds, and that he can save or borrow 
unlimited amounts at the going rate of interest. A line AB can be 
drawn, to represent his opportunity for expenditures, by measuring 
expenditure possibilities in period 1 on the X axis, and in period 2 
on the 1* axis. If R is the rate of interest, the slope of this line will 
be 1 plus R. Where this line is tangent to the highest indifference 
curve ( I 3 at C ) the rate of interest will be equal to the rate of 
impatience, and the individual will spend OD in period 1 and OE 
in period 2. In this way it is possible to discover the expenditures 
which people will make in different time periods as the rate of 
interest changes. This is an important aspect of the determination 
of conservation rates. 

The rational consumer will maximize his satisfaction from a given 
income by attempting to find that combination of commodities 
which will give him the largest amount of total utility at any par
ticular ratio of prices. He will obtain maximum utility, or find the 
highest indifference curve, when the price ratio is equal to the mar
ginal rate of substitution. Jf the marginal rate of substitution is not 
equal to the price ratio, the consumer will gain by substituting one 
commodity for the other until the two ratios are equivalent. 

The price consumption curve can be interpreted in terms of the 
usual Marshallian demand curves by assuming that the price of 
all other goods but A remains constant, and by substituting general 
purchasing power for commodity B on the Y axis. The result would 
represent A s rate of substitution for all other goods, including 
the present value of those to be bought in the future; the price 
consumption curve becomes the regular price demand curve, with 
quantity on the X axis and price on the Y axis. The elasticity of this 
curve is the measure of the proportionate change in quantity ac
companying a small change in price. 

By summing all of the X ordinates of individual demand curves 
in the market, an aggregate demand curve can be obtained for any 
commodity. In pure competition, this aggregate demand curve rep
resents that of the industry. Any single firm of the industry will face 
a perfectly elastic demand curve since, by definition, no single firm 
can have a perceptible influence on price under pure competition. 
Under conditions of monopoly or monopolistic competition, on the 
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other hand, nothing is gained by at tempting to derive an aggregate 
d e m a n d curve for the industry; for each firm has, b y definition, a 
differentiated product for which rival products are not perfect sub
stitutes. T h e d e m a n d curve facing such firms will b e less than per
fectly elastic, and therefore negatively sloping. In oligopoly—where 
several firms produce a similar product—the d e m a n d curve facing 
each individual firm depends upon the actions or reactions of each 
of the other firms. F o r that reason, only the individual d e m a n d 
curves facing these firms arc relevant to most economic analyses. 

Analogous to consumer choices among alternative goods for the 
satisfaction of their desires are the choices of firms among alterna
tive agents of production to obtain maximum profit. T h e r e is also a 

Y 

X 

INPUTS OF LABOR 

FIGURE 12. Diagram of Isoqumits (Equal Output Contours). 
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similar analogy of the choices of agents among alternative oppor
tunities in different firms or industries to obtain maximum net earn
ings. According to the equi-marginal principle, firms will substitute 
resources in the production process until the marginal rate of sub
stitution between the agent is equal to the ratio of the prices of 
the agent. This can be shown most readily by reference to a dia
gram of isoquants or output contours for varying combinations of 
agents. In Figure 12, each isoquant represents an equal quantity of 
output with varying combinations of labor and land, which are 
represented on the X and Y axes respectively. The shape and posi
tion of the isoquants are determined by two important character
istics of the relation of output to input. First, any line drawn from 
the origin will be cut in equal segments by successive isoquants if 
there are constant returns to scale. (Constant returns to scale is 
illustrated by the doubling of both factors, say land and capital, 
resulting in a doubling of the total output.) If increasing returns 
to scale prevail, the line through the origin will be cut by successive 
isoquants in smaller and smaller segments and conversely with de
creasing returns. These become significant considerations, especially 
when a firm is deciding the size of plant to be established. The 
second important characteristic determining the shape and position 
of the isoquant is the rate of substitution between land and labor. 
If lines are drawn parallel to the axes and are cut in larger and 
larger segments by successive isoquants, the well-known principle 
of diminishing returns is effective. A parallel line to the X axis rep
resents the situation in which land is held constant and labor is 
increased. If the principle of diminishing returns is effective, equal 
increments in output can only result from successively increasing 
quantities of labor. 

The curvature of the isoquant measures the rate of substitution 
between the agents. Straight lines would indicate perfect substitu
tion; convexity toward the origin indicates the usual case of dimin
ishing marginal rate of substitution; i.e., it takes less and less of the 
decreasing factor to equal the output due to the increasing factor. 
If the isoquant forms intersecting vertical and horizontal lines, the 
agents cannot be substituted for each other but must be used in 
fixed rates. 

The Principle of Diminishing Marginal Productivity. When 
Malthus argued that population tended to outrun food supply, he 
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was stating a principle which has b e c o m e known as the Principle 
of Diminishing Physical Returns. Malthus indicated that the land 
could not produce food as fast as population could expand. Experi
e n c e proves it is impossible to a d d labor, capital , a n d m a n a g e m e n t 
to a given piece of land and secure the same proportionate rate of 
return or increased output indefinitely. 

T h e principle of diminishing marginal productivity applies to 
e a c h factor of production and determines, in a physical sense, maxi
m u m output in units secured from a given combination of pro
ductive factors. T h e economic combination is basically determined 
by the physical relationships of the factors. This principle may b e 
stated as follows: If, with productive methods continuing un
changed , successive physical units of one productive factor are 
a d d e d to a fixed physical quantity of another factor ( o r a constant 
combination of other fac tors ) the total physical output obtained 
will vary in amount through three distinct phases. ( 1 ) It will 
increase, for a time at an increasing absolute ra te and then at a 
decreasing absolute rate, but always at a percentage rate greater 
than the rate of increase of the variable factor , until finally a point 
is reached at which the rate of increase of output will exactly equal 
the rate of increase of inputs of the variable factor ; ( 2 ) the total 
physical output will continue to increase, but at a decreasing abso
lute rate and at a percentage rate always less than that of the vari
a b l e factor, until a point is reached where maximum output is 
secured; and ( 3 ) total physical output will decrease, possibly at an 
increasing absolute rate for a time, but probably at a decreasing 
rate through most of this phase, until finally a point is reached at 
which output is reduced to zero.- T h e principle may also b e stated 
in terms of diminishing marginal or additional returns ( M ) o b -

-'This statement of tin- principle has been adapted from John M. Cassels, 
"On the Law of Variable Proportions," in Explorations in Economics: Notes 
ami Essays Contributed in Honor of F. W. Taussig, McGraw-Hill, 1936, Part 
U. chap. II, pp. 223-236. Cassels points out the more important shortcomings 
ol some common ways of expressing the principle, such as "In a given state of 
the arts, after a certain point is reached, the application of further units of any 
variable factor to another fixed factor (or fixed combination of factors) will 
yield less than proportionate returns." (See also F. H. Knight, Risk, Uncer
tainty, and Profit. Houghton Mifflin. 1921, pp. 97-103; J . D. Black and A. G. 
Black, Production Organization, Holt, 1929. chaps. V-Xl, inclusive; and Peter
son, op. cit., chaps. I and II.) 
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tained from the variable factor, diminishing average returns ( A ) , 
and diminishing total returns ( T ) . 3 

These three phases of the principle of diminishing productivity 
can be illustrated by a typical farm operation. Let us assume that 
we have a field of potatoes and two modern potato-diggers, and 
that we wish to find the best number of men to employ with these 
machines. If we begin with one man and add one at a time, the 
results might be like those indicated in Table 2, in which the 
point between which the eleventh and twelfth man is added gives 
the greatest output per man. This point would be called the point 
of maximum efficiency of labor, assuming the number of machines 
remains fixed at two. Regardless of the wage scale, this point will 
represent the lowest labor cost per unit of output, if wages are the 
same for each man hired. 

Although output per man falls steadily after the addition of the 
twelfth man, the output per machine continues up to the point at 
which the sixteenth man is added. This point is the point of maxi
mum efficiency of machines. As long as the number of machines is 
limited to two, this point is the point of lowest machine cost per 
unit of output. 

The data in Tabic 2 illustrate the three phases. It can be seen 
from these data that in the third or last phase, the amount of the 
variable factor in relation to the fixed factor is so great as to be 
actually harmful, while in the first phase the fixed factor is so 
excessive in relation to the variable factor that it has the effect of 
reducing output. In either of these two phases greater output could 
be secured by eliminating enough of the excessive factor to bring 
the two into a relationship more like that attained in the second 
phase. 

The preceding behavior of diminishing physical productivity is 
common, in general, to all production activities involving the com
bination of two or more factors of production, although the exact 
character of productivity phases varies greatly with different com
binations. The student should remember, however, that the prin
ciple of diminishing productivity is purely physical, as well as 

3 Black and Black, op. cit., chap. V. Cassels points Out that when the law 
is stated in these terms a!<me, it is difficult to distinguish clearly the three impor
tant phases, whereas when they are used together the end of the first phase is 
the point where average outputs attain their maximum, and the end of the 
second is the point where the marginal outputs become zero. (See Cassels, 
pp. cit., p. 227. ) 
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TABLE 2. Hypothetical Inputs of Machines and Labor on a Given Unit 
of Land and Outputs of Potatoes, Illustrating the Principle 

of Diminishing Physical Productivity 

Inputs 
Daily Marginal Daily Output 

Output Physical Output per 
Per Per of Product per Man 

Cent Man Cent Potatoes per Man Machine Day 
Machines In Days In in Bu. per Day 

crease crease 

2 1 35 35 17.5 35 
2 100 2 157.1 90 35 45.0 45 
2 50 3 66.7 150 60 75.0 50 
2 33.3 4 60 240 90 120.0 60 
2 25 5 45.8 350 110 175.0 70 
2 20 6 45.7 510 160 255.0 85 a 
2 16.7 7 27.6 651 141 325.5 03 
2 14.3 8 20.4 784 133 392.0 98 
2 12.5 9 17.1 918 134 459.0 102 
2 11.1 10 14.4 1050 132 525.0 105 
2 10 11 11.0 1166 116 583.0 106 

2 9.1 12 9.1 1272 106 636.0 106 
2 8.3 13 7.3 1365 93 682.5 105 
2 7.7 14 5.6 1442 77 721.0 103 b 
2 7.1 15 3.0 1485 43 742.5 99 
o 6.7 16 1.3 1504 19 752.0 94 

2 6.3 17 - 0 . 5 1496 - 8 748.0 88 1 
2 5.9 18 - 7 . 0 1392 - 1 0 4 696.0 87 c 

* Range of increasing proportional output per man. 
* Range of decreasing proportional output per man. 
* Absolute decline of output. 

strictly static, and is applicable only on the assumption that the 
factors (or at least the variable factor) can be broken up into small 
separable homogeneous units. This is obviously an abstraction, but 
it is considered useful in the economic analysis of land utilization 
problems if its limitations and assumptions arc kept in mind. The 
fact that most production involves combining several productive 
agents (for instance, bailey production may use land, labor, fer-
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tilizer, horses, machines, seed, and other productive agents) and 
that factors of production cannot ordinarily all be divided into 
minute, separable, homogeneous units, means that the effects of 
these practical situations must be analyzed carefully in applying 
the basic concepts of the principle of diminishing productivity to 
land utilization problems. 

The Principles of Specialization and Comparative Advantage. 
One of the entrepreneur's most important problems in utilizing 
land resources is what things to produce and what to buy. W e 
know that in actual practice some entrepreneurs specialize in cer
tain products, and that certain areas specialize in certain products, 
while other entrepreneurs and other areas produce others. What 
determines products produced by individual entrepreneurs or in 
certain areas or locations? Why does the entrepreneur produce a 
limited number of products instead of all those he needs or desires? 
The answers to these questions are found in two principles—one, 
the Principle of Specialization; the other, the Principle of Compara
tive Advantage. 

The principle of specialization, applied to persons, is that each 
person tends to work at only one task and to sell the product thereof 
and with the proceeds buy the other things desired or needed. 
Applied to areas or locations, the principle of specialization is that 
each area or location tends to produce only a few things and to 
sell its surplus of these and with the proceeds buy the other things 
desired or needed. Determination of products specialized in is based 
upon the principle of comparative advantage or comparative cost. 
Comparative advantage and comparative cost are reciprocals, be
cause the greater the advantage, the lower the cost, and the lower 
the advantage, the higher the cost. Consequently, "comparative 
advantage" and "comparative cost" can be used interchangeably. 

A few illustrations will indicate more clearly the meaning and 
significance of the Principle of Specialization and the Principle of 
Comparative Advantage. Let us assume that two fanners, Brown 
and Jones, can grow all the food they need and make all the clothes 
they need, and that their net outputs per unit of effort at these two 
occupations, or what might be termed the marginal productivities 
of their labor, are as follows: 

Occupation 
Clothes 
Food 

Brown 
20 
10 

Jones 
20 
10 
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U n d e r these circumstances , there will be no specialization, and no 
trade or exchange of goods between Brown and Jones. One unit of 
food will be worth exactly two times a unit of clothes to both 
operators. In other words, there would b e no advantage to Brown 
or Jones in specializing on clothes or food, since their ratio of advan
t a g e b e t w e e n clothes a n d food is t h e same. 

L e t us assume that the net outputs per unit of effort, per mar
ginal productivity of labor, at the two occupations for the two 
operators a r e as follows: 

Occupation Brown Jones 
Clothes 3 5 2 8 
Food 15 12 

It can b e seen that even though Brown's net output for both clothes 
and food is considerably larger than Jones' , the ratio between their 
two outputs is 7 to 3. T h r e e units of food are worth 7 units of 
clothes to both operators . Consequently, neither has a ratio of ad
vantage in the production of food or clothes, and specialization on 
either product would be advantageous to neither. 

T h e following illustration indicates a situation in which speciali
zation would occur , and where exchange of products between 
Brown and Jones could b e m a d e to advantage : 

Occu)Hithm Brown Jones 
Clothes 2 0 10 
Food 10 2 0 

Lhrdcr these circumstances , a unit of food will be worth two units 
of clothes to Brown, but only half a unit to Jones. If Brown special
ized in producing clothes, his net output would be 4 0 units of 
clothes, and if Jones specialized in growing food, his total output 
would b e 4 0 units of food. Thus , the combined production of the 
two operators, by specialization, would be 4 0 units of clothes and 
4 0 units of food, whereas if neither specialized on clothes or food, 
Brown's total production would be 2 0 units of clothes and 10 of 
food, and Jones' total production 10 units of clothes and 2 0 of food 
—a total of 3 0 units of clothes and 3 0 of food. By specializing, 10 
additional units of both clothes and food are produced, and if the 
two trade with each other in terms of one unit of clothes for one 
unit of food. Brown c a n have a total of 2 5 units of clothes and 1 5 
of food, and Jones can have 15 units of clothes and 25 of food, 
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where previously Brown had 2 0 units of clothes and 10 of food and 
Jones 10 units of clothes and 20 of food. Thus, by specializing and 
trading surpluses derived from specialization, each gets 5 more units 
of clothes and 5 more units of food than he would have without 
specialization. 

It will be noted that Brown has a higher ratio of advantage in 
making clothes, and Jones a higher ratio of advantage in producing 
food. Brown's ratio of advantage in making clothes, compared with 
glowing food, is 2 to 1, but the corresponding ratio for Jones is 
1 to 2. Consequently, Brown will make the clothes and Jones will 
produce the food. The principle of comparative advantage is illus
trated, since a product tends to be produced by those persons whose 
ratio of advantage in the production of it is higher. 

No attempt will be made here to go into the complex relation
ships which result when numerous persons and products are con
sidered. The basic principle applies in these more complex cases; 
moreover, the same principle applies to regions or locations. If, in the 
preceding illustrations, region A and region B, or country A and 
country B, are substituted for Brown and Jones, the application of 
the principle of comparative advantage would be the same. There 
is. however, a situation not illustrated in the above examples, which 
frequently occurs in actual practice—the case where one person or 
region or country is superior to another, or to all others, in the 
production of both or most products, but not superior in the same 
ratio. Let us assume that country A and country B have the follow
ing net outputs per unit of effort for the two products, steel and 
cotton: 

Product Country A Country B 
Steel 36 12 
Cotton 24 6 

In this case, country A is three times as productive as country B in 
making steel and four times as productive in producing cotton. In 
country A, 24 bales of cotton are equal in value to 36 tons of steel, 
or 1 bale of cotton is equal in value to ll/> tons of steel. In country 
B, 6 bales of cotton have the same value as 12 tons of steel, or 1 bale 
of cotton is equal in value to 2 tons of steel. Since A has a higher 
ratio of advantage over B in the production of cotton ( 4 to 1 ) than 
it has in the production of steel ( 3 to 1 ) , country A will tend to 
specialize in cotton, in which its advantage is greatest, and B to 
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special ize in steel , in w h i c h its d i s a d v a n t a g e is least . C o n s e q u e n t l y , 
w e c a n modify our s t a t e m e n t of t h e pr inciple of c o m p a r a t i v e ad
v a n t a g e by saying that a nation will tend to specialize in producing 
those products in which it has the highest comparative advantage 
or the least comparative disadvantage. T h e s a m e pr inciple applies 
to individual persons . 

T h e P r i n c i p l e o f F i r s t C h o i c e . W h e n c o m p a r a t i v e a d v a n t a g e 
is m e a s u r e d in ratios of net o u t p u t s , as i n d i c a t e d a b o v e , d e m a n d 
p r o d u c e s its effect d i r e c t l y b y d e t e r m i n i n g selling p r i c e s o f t h e 
various p r o d u c t s . W h e r e t h e r e a r e a b u n d a n t r e s o u r c e s of a p r o d u c t , 
o r of persons well qualified to m a k e it, in propor t ion t o t h e d e m a n d , 
t h e p r o d u c t sells at a re la t ively l o w p r i c e a n d will t e n d t o r e d u c e 
output p r o d u c e d m o r e in line with the output of less f a v o r e d c o m 
modi t ies . F o r e x a m p l e , c o p p e r m a y sell at such a low p r i c e t h a t only 
t h e r i chest o r m o s t efficiently w o r k e d d e p o s i t s m a y b e u s e d , w h e r e a s 
a lmost a n y gold deposi t of any s ignif icance is likely to b e w o r k e d . 
This leads t o a n o t h e r s t a t e m e n t of t h e principle of c o m p a r a t i v e 
a d v a n t a g e , c o m m o n l y r e f e r r e d to as t h e pr inciple of first c h o i c e , 
really a corol lary of the first. T h e pr inciple of first c h o i c e states 
t h a t an}- o c c u p a t i o n for w h i c h on)y a l imited n u m b e r of per
sons a r e qualif ied, in p r o p o r t i o n t o t h e n e e d for it. will b e first 
c h o i c e of t h e s e persons . T h e s a m e principle c a n b e s ta ted in terms 
of regions o r locat ions . F o r e x a m p l e , in t h e m a t t e r of f a c t o r y loca
tions, t h e r e is a l imited n u m b e r o f a r e a s in w h i c h t h e b a s i c r a w 
mater ia ls—such as coal a n d iron .supply, in the c a s e of s tee l -making— 
a r e c lose t o e a c h o t h e r ; a n d c o n s e q u e n t l y a n y locat ion of this kind 
is likely t o b e u s e d for steel m a n u f a c t u r i n g . A r e a s c lose t o ra i lway 
a n d w a t e r - t e m i m a J facilities a n d also t o t h e main re ta i l ing district 
a r e l imited in most ci t ies , w i t h t h e result t h a t s u c h a r e a s a r e almost 
c e r t a i n t o b e u s e d for wholesal ing, c o a l s t o r a g e , a n d r e l a t e d o p e r a 
tions. A n y land well sui ted to p r o d u c t i o n of c o t t o n o r c o r n will prob
a b l y be used for this purpose , b e c a u s e t h e s e c r o p s h a v e v e r y specific 
c l i m a t i c r e q u i r e m e n t s , a n d c o n s i d e r a b l e a m o u n t s o f c o t t o n .md 
c o r n a r e c o n s u m e d . T h e r e is, o n t h e o ther h a n d , an a b u n d a n c e of 
land well suited t o the cul t ivat ion of w h e a t relat ive to t h e d e m a n d 
for it. 

T h e m o r e l imited a region or c o u n t r y is with respect to its people 
a n d t h e diversi ty of its natura l res ourc es , t h e m o r e special ized it 
wil l be. A r e g i o n will be m o r e highly s p e c i a l i z e d w h i l e it is u n d e 
v e l o p e d t h a n after it b e c o m e s m o r e densely p o p u l a t e d and has been 
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settled for a considerable period. In new countries, people naturally 
undertake those occupations and industries that produce the great
est net return, and less advantageous industries are developed 
gradually. Obviously a nation or region will not undertake the pro
duction of a good if any unit of labor cannot produce enough of 
this good to yield a return equal to the marginal value product of 
labor employed in producing an alternative commodity. In some 
areas, even under the most favorable circumstances, the marginal 
productivity of labor in production of a given commodity C is not 
sufficient to equal the value product of the marginal labor employed 
in production of commodity Bt in which case commodity C will not 
be produced. However , if it is assumed that population increases 
in all regions, the margin of production is pushed down further in 
each region, and marginal productivity may be so reduced that 
while it was uneconomical to produce commodity C before, it is 
now possible to do so because of the fact that the margin of produc
tivity in commodity B has so declined as to make the value product 
of the marginal labor employed in producing commodity B as low 
as that of the marginal labor employed in producing commodity C. 
Thus , with the increase in population, marginal productivity m a y b e 
reduced to such an extent that each region would be producing two 
commodities instead of one, but would still specialize largely in the 
commodity in which it has the greatest advantage. 

Some popular interpretations of the principle of comparative ad
vantage include the rule of buying anything which can be bought 
more cheaply than it can be produced, and hiring those things done 
which you can hire more cheaply than you can do them yourself. If 
a manufacturer is trying to decide whether to buy power or produce 
it, he decides the question on the basis of which costs less. If others 
can produce power more cheaply, he should buy power from them 
and concentrate on manufacturing products in which he has a 
greater relative advantage or less comparative disadvantage than in 
the production of power. A country would import any supplies or 
products which it could buy more cheaply than it could produce. 
However , in determining what a product costs to produce , it is im
portant that all costs be included and weighted properly. Too fre
quently, accurate comparative measures of the costs of producing 
the product at home and abroad are not available. F o r instance, the 
United States has in the past exported millions of bales of cotton, 
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a n d it has been generally assumed that this country had a c o m p a r a 
tive advantage in the production of this crop. W h e n allowance is 
m a d e for such social costs as soil exhaustion and soil erosion, our 
real costs of production per bale of cotton m a y b e considerably dif
ferent from those usually given in strict, immediate monetary terms. 
W h e a t furnishes an example which is quite similar, because to the 
usual cash costs of operation should b e added costs for feed and 
seed loans, soil conservation, protection against grasshoppers, relief 
of distressed farm families, and other social costs necessarily en-
c mntered in many wheat-producing areas. Similarly, if a nation ex
ploits its people or soil in order to trade certain products to other 
nations, it m a y appear at first glance to have a comparat ive advan
tage in such production while in the long run n o such comparat ive 
advantage actually exists. However , adequate and a c c u r a t e cost a c 
counting, including social costs involved, should make it possible 
to determine the comparat ive tost of producing certain goods in dif
ferent areas or different countries. 

Production in true a c c o r d a n c e with the principle of comparat ive 
advantage is economical—that is, it is being done with the lowest 
possible expenditure of human effort and natural resources. W h e n 
it not so done, human or natural resources are wasted. Using a 
piece of land in production for which it is not well adapted is wast
ing natural resources ; and giving a man a job w h i c h many others 
m a y b e able to do as well, when he is badly needed for a task which 
is short of men, is wasting human resources. Consequently, public 
policy should concern itself primarily with securing the freest pos
sible working out of the principle of comparat ive advantage. T o o 
often in the past it has not d o n e this, and obstacles like the tariff 
have been placed in the w a y of the freest possible operation of the 
principle. 

Such obstacles h a v e often been adopted because one nation or 
area fears competition from another. However , it should be clearly 
understood that even though a nation or area is inferior in many or 
even all types of production, it may still be able to supply its domes
tic market and even sell certain commodities to another nation or 
area, Inferiority in natural resources will mean that the wage level 
will be low, but this does not mean that capital and labor will not 
be employed. Nations with superior natural advantages will not b e 
able to undersell an inferior nation in all lines, because in the 
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superior nations employers will have to pay higher wages , with the 
result that w a g e levels in those areas m a y be so high that t h e inferior 
area or nation, with its relatively lower w a g e levels, can compete 
in many lines. At the same time, high-wage areas or nations need 
not fear that low-wage areas or nations will be able to undersell 
them in all lines of endeavor , for such countries enjoy high w a g e 
levels because of superiority in production or higher marginal pro
ductivity. Thus, the cost of labor in such superior areas is no higher 
than that in low-wage areas, on a marginal productivity unit basis. 
It is not wages which determine comparat ive costs, but relative 
labor costs. If in some cases low-wage countries do undersell high-
w a g e areas, the superior areas would inevitably have to readjust 
wage levels. However , the fact that many modern nations have 
been able to continue high w a g e scales is proof that their marginal 
productivity is superior to that of some other areas where lower 
wage levels prevail . 

The Highest-Return or Best Combination of the Factors. T h e 
user of land is interested in making the greatest possible net return, 
or least net loss from his operations. T h e point at which the product 
can be produced for the lowest total cost per unit is not necessarily 
the same point at which the operator can make the highest net 
profit. L e t us assume that an entrepreneur is manufacturing shoes, 
and has the cost conditions indicated in Table 3 . If the market for 
shoes is a purely competitive one, d e m a n d for the shoes m a d e in this 
factory will b e perfectly elastic, while marginal revenue and average 
revenue will coincide. That is, the number of pairs of shoes the manu
facturer produces and can sell m a y vary anywhere from zero to the 
greatest possible output without causing the pr ice of shoes to 
change. Thus , for each additional pair of shoes the operator would 
receive the same price, and total revenue would always increase by 
the price received for the additional unit. In other words, marginal 
revenue is equal to pr ice . 4 

4 The term "revenue" is more appropriate to use than "value," because the 
income ol any factor tends to equal its marginal contribution to the revenue 
(or perhaps we could call it "profits") of the firm employing it. Use of tin. 
term "value" might be more readily interpreted as implying some contribution 
to a total outside the firm, which is of social, as compared with individual sig
nificance—such, for example, as the total product or value of the product avail
able to the economic community. F o r a more detailed analysis of these points, 
see E. H. Chamberlin, "Monopolistic Competition and the Productivity Theory 
of Distribution," Explorations in Economics, McGraw-Hill, 19-36, pp. 2 4 8 - 2 4 9 . 
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TABLE 3. HypotheUcal Unit Cost Schedule of a Shoe Factory 

Output 
in 

Hundreds 
of Pairs 
of Shoes 

Total 
Fixed 
Costs 

Average 
Fixed 
Costs 

per Pair 
of Shoes 

Total 
Vari
able 

Costs 

Average 
Vari
able 

Costs 
per Pair 
of Shoes 

Total 
of All 
Costs 

Average 
Total 
Unit 
Cost 
(per 

Pair) 

Marginal 
Cost 

(per Pair) 

1 $1000 $10.00 $ 850 $8.50 $ 1,850 $18.50 S . . . . 
2 1000 5.00 1.380 6.90 2,380 11.90 5.30 
3 1000 3.34 1,890 6.30 2,890 9.63 5.10 
4 Ki.in 2.50 2.380 5.95 3,380 8.45 4.90 
5 1000 2.00 2,845 5.69 3,845 7.69 4.65 
6 1 0 0 0 1.66 3,285 5.49 4.285 7.14 4.40 
7 loon 1.43 3,695 5.28 4,695 6.71 4.10 
8 1 0 0 0 1.25 4,075 5.09 5,075 0.34 3.80 
9 10(H) 1.11 4,435 4.93 5,435 6.04 3.60 

10 1000 1.00 4,755 4.76 5.755 5.76 3.20 
11 1 0 0 0 .91 5 ,060 4.51 6,060 5.51 3.05 
12 1 0 0 0 .87 5.345 4.45 6,345 5.29 2.85 
13 1000 .77 5.595 4.30 6,595 5.07 2.50 
14 1000 .71 5,875 4.19 6.875 4.91 2.80 
15 1000 .67 6.195 4.13 7,195 4.79 3.20 
16 1000 .63 6,620 4.14 7,620 4.76 4.25 
17 1000 .59 7,220 4.25 8,220 4.84 6.00 
18 10'10 .56 8,341- 4.63 9,340 5.19 11.20 
19 1000 .53 10,870 5.72 11,870 6.24 25.30 
20 10: HI .50 14,635 7.32 15,635 7.82 37.65 

The above .situation is true only under pure competition, where 
both average costs and average revenue (pr ice) remain constant 
when a small proportionate change in all the factors together yields 
a proportionate change in product. Under pure competition, the 
factors are paid according to the value of their marginal product; 
but there is no tendency whatever for factors to be paid in this way 
when monopoly elements arc present. The productivity of any fac
tor must be considered as the total product it creates, less that 
which its presence prevents others from creating; and under monop
olistic conditions, the effect upon price of the increased output must 
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b e accounted for, because by definition of monopoly, the monopolis
tic firm's production will influence the price/' 

I t should be realized in the beginning that unless price is at least 
equal to average variable costs at some level of production, no pro
duction will take place under pure competition unless the entre
preneur desires to keep a force of key workers intact or feels that 
there is a prospect of higher prices or lower costs in the future. With 
the data in T a b l e 3, if market price were $2 .50 and 13 units were 
produced, total costs would be $6595 and total revenue $3250 
{$2 .50 X 1300 pairs of shoes ) , leaving a net loss of $3345. At this 
point, net loss is the least possible with any combination of the fac
tors. Consequently, the operator could not continue unless price rose 
at least to the level of average variable costs, since it would b e more 
expensive for him to operate the plant under these conditions than 
to allow it to remain idle, thereby losing only the fixed costs 
(amounting to $1000 per d a y ) , or considerably less than the loss 
indicated above. 

If we assume a price of $4.25, what would be the best combina
tion of productive factors in this factory? T h e principle to keep in 
mind here is that at any price above minimum average variable cost, 
the output at which marginal revenue is equal to marginal cost will 
b e the point of least net loss. In T a b l e 3, column 8, a marginal cost 
of $4.25 occurs with an output of 1600 pairs of shoes. At this output, 
revenue would b e $6800 ($4 .25 X 1600 pairs) , while cost of pro
ducing this volume would b e $7620, leaving a net loss of $820. This 
is the point of least loss, if the price is $4.25, but the operator would 
b e better off to produce these 1600 units at this price than to shut 
down the plant, if we assume that he could save none of his fixed 
costs by shutting down completely. In other words, the price of 
$4.25 covers the variable costs and leaves $180 to meet part of the 
fixed costs of $1000. T h e operator could not continue to produce 
shoes, in the long run, at this price of $4.25, because eventually his 
plant and machinery would wear out and have to b e replaced. T h e y 
would not b e replaced unless prospective prices were sufficiently 

r' For more detailed treatment of the determination of equilibrium price 
and the combination of the factors of production under pure competition and 
imperfect competition or monopoly, see A. L. Meyers, Elements of Modern 
Economics, rev. ed., Prentice-Hall, 1941, pp. 136-174; Chamberlin, op, cit., 
pp. 237-248; Joan Robinson, Economics of Imperfect Competition, Macmillan, 
London, 1933; K. E. Boulding, Economic Analysis, Harper, 1941, pp. 455-478; 
and F. B. Carver, and A. H. Hansen, Principles of Economics, Ginn, rev. ed., 
1937, pp. 61-76. 
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high to cover costs of constructing the plant and yield a normal rate 
of return on the investment. Ultimately, therefore, at the price of 
54 .25 the operator would h e forced out of business, so that $ 4 . 2 5 
would not be a long-run equilibrium price. 

Let us assume a price for shoes of $ 6 per pair with the produc
tion cost data in T a b l e 3. T h e guiding principle in this case is that 
at any price above average total unit costs, the output at which 
marginal revenue is equal to marginal cost will be the point of maxi
mum net profit. At any output less than this point, addition to total 
revenue (marginal r e v e n u e ) from a larger output would b e greater 
than the addition to total cost (marginal c o s t ) occasioned by a 
larger output. In other words, net profits could be increased if the 
operator carried his inputs in terms of costs to the point where the 
last addition contributed an increase in output just sufficient to 
cover its cost at the going market price. At any point short of this 
combination, t h e operator will lose money, because as long as there 
is even as much as one cent net return over and a b o v e the cost of 
the last increment, his net profit will be increased by the addition; 
whereas, if he continues beyond the point where the last increment 
just pays its cost, his net profit will be reduced because each addi
tional input costs more than it contributes to the net return. Read
ing down column 8 in Table 3, it will be seen that a marginal 
revenue of $ 6 ( a price of $6 per pair of shoes) will just equal mar
ginal cost at the output of 1700 pairs of shoes. At this output, reve
nue is $10 ,200 . and cost is $8220 , leaving a net profit of $1980 . This 
i.i true in spite of the fact that the price of $ 6 per pair would still be 
above cost ( a v e r a g e total unit c o s t ) for an output of 1800 pairs. At 
this latter output ( 1 8 0 0 pairs ) revenue with a price of $6 per pair 
would b e $10 ,800 . but costs would amount to $9340 . or a "net profit" 
of only $1460 , or $ 5 2 0 less than with production of 1700 pairs. 

E q u i l i b r i u m o f t h e F i r m . Following the e q u i m a r g i n a l prin
ciple, individual firms will reach equilibrium when marginal costs 
are equal to marginal revenue; i.e., the point where the difference 
between total cost and total revenue will b e a t a maximum. T h e in
dividual firm would be in equilibrium, under the preceding assump
tions, with an output of 1700 pairs of shoes, assuming that no plant 
of any other size would have lower costs. However, $ 6 would not be 
an equilibrium price for the industry if perfect competition existed, 
because any new firm which encountered the same cost conditions 
would be able to make $ 1 9 8 0 net profit, and the industry would 
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probably attract new competitors. Increased output would, in the 
long run, probably force d o w n the market price b e c a u s e of greatly 
increased output; but equilibrium for the industry would be reached 
at the point where price is equal to minimum average total unit cost 
of each firm, assuming that no production factors are scarce in the 
industry or firm, and that all firms have the same cost conditions. 
Any pr ice higher than this would tend to encourage new firms to 
enter the industry, and a lower price would tend to force some of 
the operating firms out.1'' 

In every industry, some operators are more efficient than others— 
that is, they can produce a greater output with the sa me costs or 
produce the same output at a lower cost than other producers . 
W h e n an entrepreneur is just able to cover expenses, h e is called a 
marginal entrepreneur, and the unit he operates is said to b e a 
marginal unit. Marginal firms may b e expected to expand produc
tion under the pressure of competition to the point of lowest total 
unit cost, and this point tends in competition to b e c o m e the prevail
ing price . Superior operators , who for one reason or another can 
produce with lower costs per unit, can c a n y operations to a point 
beyond that of the marginal producer, and still meet their costs. 
L ike the marginal entrepreneur, the superior entrepreneur will con
tinue to employ variable inputs as long as they at least pay for 
themselves. In other words, the superior entrepreneur operates on 
exactly the same principle, and will continue to a d d inputs until 
marginal cost just equals marginal revenue because at this point he 
will make his highest possible net profit. T h e lower costs of the 
superior entrepreneur m a y b e due to a wide variety of circum
stances, but lower costs tend to disappear under the pressure of 
competit ive a n d price-making forces, and differences in unit costs 
are due to the failure of production adjustments to meet promptly 
the changed conditions continually arising in a dynamic society. 

G This statement is true, assuming that existing Gnus in an industry are all 
of optimum size. If plants are not of optimum size, an addition to plant and 
equipment might make it possible to increase output at the .same variable cost, 
and with an addition to fixed costs of considerably less than that shown in 
Table 3. Consequently, it can be said that the equilibrium points for the indi
vidual firm hypothetic-ally illustrated in Table 3 are equilibrium points only on 
the assumption that the firm is already at optimum jize. Otherwise, all equi
librium points shown are what the ultimate outputs for the plant at its present 
size would be at various prices, and they do not take into consideration the fact 
that it might be possible to secure lower costs with a plant of a different size. 
(See Meyers, op. cit., p. 1 4 4 . ) 
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Various stages of imperfect or incomplete competition in various 
industries influence output and the combination of productive fac
tors used. In imperfectly competitive or monopolistic situations, the 
owner of the monopolistic firm has the same motives and follows 
the same general process in seeking the highest-profit combination 
of factors as does the purely competi t ive owner . H o w e v e r , under 
pure competition the marginal revenue product consists of the num
ber of units of product added by the last unit of a factor employed, 
multiplied by the sale price per unit of the product, because the in
dividual firm accepts the price as a given condition which it cannot 
change, and hence does not consider changes in its own output as a 
price-influencing factor. In contrast, under monopolistic conditions 
the eifeet of increased output upon price must be accounted for be
cause, by definition of monopoly, the monopolistic firm's output will 
influence price. T h e marginal revenue product under these condi
tions can b e computed by the increase in number of units produced 
by adding an additional unit of input, multiplied by the price of the 
product, less the loss in revenue on all previous units of output 
caused by the decrease in price necessary to sell the increased out
put. L a n d rent, under certain conditions, and particularly for certain 
types of land use, is determined under imperfectly competitive con
ditions. Some of the social implications resulting from this situation 
are discussed in the next chapter . 

Agriculture is almost perfectly competitive and suffers econom
ically in relation to industry which generally is monopolistic and 
imperfectly competitive. T h e r e are more than six million farms in 
the United States and the individual producer's output is not suf
ficient to b e a price-making factor in the market. In contrast , in 
many industrial lines a very few firms, sometimes only one or two, 
produce half or more of the total output. Under these conditions the 
individual firm has considerable and frequently virtually complete 
price-making power. W h e n purchasing power and market demand 
decline appreciably such as during a severe depression, industry 
reduces production and industrial price levels are maintained or 
decline relatively little, whereas agriculture maintains production 
or may even increased total output slightly and prices drop signifi
cantly. This is what occurred during the depression thirties as is 
portrayed in F i g u r e 13. T h e resulting economic disparity between 
agriculture a n d industry brought forth the domestic -allotment plan 
of the Agricultural Adjustment Administration to reduce farm pro-
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duction, and parity prices and related programs to bolster farm in
come and purchasing power. In addition, numerous federal agencies 
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FIGURE 1 3 . United States Agricultural and Industrial Production and Prices, 
1 9 2 0 - 1 9 4 5 . (Source: Data for agricultural and industrial prices from United 
States Department of Labor, Survey of Current Business; industrial production 
from Federal Reserve Board; and agricultural production from U. S. Depart
ment of Agriculture, Bureau of Agricultural Economics.) 

were established to provide jobs for the millions of unemployed who 
were without work because of the greatly reduced industrial pro
duction. 

T h e Demand f o r Input. Since output is functionally related in 
the short and long run to both supply (cost derived) and demand 
(utility derived), value is also a function of both the demand and 
the supply. The costs involved must be broken down into the prices 
of the services of land, labor, loans, etc., which are required to bring 
them into the firm or the industry, because the prices of these 
agents are determinants of the prices of produced commodities. 
Conversely the prices of these agents are determined by the prices 
of the commodities they help produce. All prices or values are there
fore interdependent. 
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According to the equi-marginal principle, w e can say that the mar
ginal cost of the factor must b e equal to the marginal revenue from 
its employment. In pure competition in the agent's market, the price 
of the agents must equal the marginal revenue productivity because 
if the addition to revenue due to the addition of an agent were less 
than its price, it w o u l d not p a y an enterprise t o a d d this agent. If, 
on the other hand, the addition to revenue were more than the price 
of the agent, then net revenue would be increased by adding more 
of the agent until its price just equalled marginal revenue produc
tivity. T h e firm will be in equilibrium when this condition holds for 
all agents. 

T h e d e m a n d for the services of productive agents is therefore 
their marginal revenue productivity. T h e marginal revenue produc
tivity schedule is the addition to product due to the additional agent 
times the price of the product in a perfectly competitive market for 
the product . W h e r e the product is sold in a market w h e r e monopoly 
elements are present the marginal revenue productivity will be the 
marginal product times its price minus the revenue lost from a re
duction in price of the intra-marginal output. 

Since it is necessary to recognize that m o r e than o n e agent m a y 
vary in bringing the firm to equilibrium, it must also be noted that 
the marginal revenue curve of any one agent will be different with 
every shift in the quantity of other agents employed. T h e final point 
of equilibrium will occur where the curve which represents the 
most profitable combinations of, say, labor with varying quantities 
of land, intersects the curve which represents the most profitable 
combinations of land with labor. F o r every price of labor there will 
be a corresponding amount which the firm will demand, according 
to the marginal revenue productivity schedule. 

Size of the units into which factors of production can b e divided is 
important in determining how grades (efficiencies and c a p a c i t i e s ) as 
well as amounts of the factors will be combined. Breaking down the 
factors into small doses or units makes possible a more satisfactory 
fit of the grades or qualities a n d the amounts of the factors. U s e of 
tractors and combines, in the case of agriculture, makes the doses or 
applications of capital in the form of machinery relatively large. 

In order to use such large machine units effectively, size of the 
farm unit will be adjusted to the capaci ty of the machinery. In other 
words , a grain farmer will at tempt to opera te the number of acres 
which will utilize his combine efficiently. In Montana, a minimum 
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power unit is a three-plow tractor, which will handle about 800 
acres; consequently, the minimum desirable size for a dryland 
grain-farming family unit (alternate summer-fallow and crop plan 
of operation) is 800 acres. If the operator uses a larger power unit, 
such as four-bottom tractors, he must increase the size of his operat
ing unit to at least 1100 acres, if he is to make efficient use of this 
equipment. A six-plow tractor unit is capable of handling 1800 
acres, and a twelve-plow tractor 3000 acres. 7 In the case of sheep 
ranching, the minimum-sized unit is that which will take care of a 
band of sheep of around 1000 or 1200 head, since a man will be re
quired for herding purposes, and a smaller number of sheep will not 
make most efficient use of his labor. It is not possible to hire less 
than one man, so that the number of sheep which one full-time man 
can efficiently herd determines the practical minimum number of 
sheep which should be handled by the operating ranch. 

In the case of urban land utilization, doses or units of production 
factors are frequently very large. When the owner of an office build
ing wishes to increase the size of his building, he must add at least 
one whole story. He cannot add a few dollars' worth of building, as 
a farmer can add a few dollars' worth of fertilizer or seed. Inflexi
bility in size of capital units, in the case of urban, agricultural, and 
mining land, often determines organization and size of the produc
tion enterprise. The extent to which the operator will approach the 
combination of productive factors which will result in the highest 
possible net profit depends largely on his ability to apply exactly the 
right amount and quality of each factor in the combination. 

Supply of the P r o d u c t i v e Agents . The supply of the agents of 
production is subject to the same general principles as the supply 
of any commodity or service. Following the equi-marginal principle, 
agents such as labor or land will be offered in service as long as the 
marginal cost of the service is compensated by the marginal reve
nue, and each unit will be placed in that service where its marginal 
rate of substitution is equal to its marginal rate of substitution in 
every other service. E a c h person or firm will offer its land for use as 
long as the cost of the marginal acre returns a corresponding incre-

7 See E . A. Starch, "Experiments in the Use of Large-Scale Equipment 
Under Montana Conditions," Journal of Farm Economics, April 1932. The ex
periments described by Starch show these various sizes of power units at the 
optimum acreages indicated, and show that when these acreages were operated 
the best results in low-cost operations were obtained. 
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m e n t in r e v e n u e . In e a c h u s e t o w h i c h any g r a d e o f land is put , t h e 
marginal r a t e of substitution will b e t h e s a m e as in e v e r y o th e r use. 
U t h e last a c r e p l a c e d in w h e a t d i d n o t p a y r e t u r n s c o m m e n s u r a t e 
with t h o s e in some o t h e r use, t h e land w o u l d b e t r a n s f e r r e d until 
the pr ice ra t io w a s p r o p o r t i o n a t e to t h e m a r g i n a l r a t e o f subst i tu
tion in all uses. Insofar as the substi tution effect is c o n c e r n e d , if the 
last a c r e c o u l d not b e subst i tuted for an equal v a l u e of la b or in 
w h e a t as in corn , t h e h o l d e r of t h e l a n d w o u l d find it t o his a d v a n 
t a g e t o i n c r e a s e t h e land in w h e a t a n d d e c r e a s e it in c o r n until t h e 
m a r g i n a l r a t e of substitution b e t w e e n land a n d la b or w a s t h e s a m e 
in all c a s e s . This is the equil ibrium position for the individual c o n 
troller of t h e a g e n t , .such as a l a n d o w n e r or a laborer . 

W h e n w e c o n s i d e r t h e equi l ibr ium of r e s o u r c e s or a g e n t s a s a 
w h o l e , h o w e v e r , cer ta in o t h e r f a c t o r s must b e c o n s i d e r e d . W h a t , for 
instance , is t h e cost of land in its virgin s ta te , o r t h e cost of a 
l a b o r e r ? T o t h e individual w h o controls his p i e c e of land, t h e cost is 
easily c o m p u t e d — i t is t h e o p p o r t u n i t y cost , or the n e x t best u s e t o 
w h i c h t h e l a n d c o u l d b e put . T h e l a n d o w n e r k n o w s w h a t h e c o u l d 
get in t h e m a r k e t for his land if it w e r e in s o m e o t h e r use or r e n t e d 
by a n o t h e r tenant , w h i c h t h e r e f o r e sets his o p p o r t u n i t y cost of p l a c 
ing land in its present use . T h i s establishes, h o w e v e r , only p a r t i c u l a r 
equil ibrium of t h e individual firm. W h e n w e think of land as a 
w h o l e , t h e u s e s t o w h i c h it c a n b e put a r e . in g e n e r a l , t h e uses t o 
w h i c h it is put . T h e r e f o r e , s o m e d e t e r m i n a n t of t h e g e n e r a l supply 
c u r v e of land and o t h e r r e s o u r c e s is n e e d e d . 

T h e r e is only o n e w a y t o find t h e cost of l a n d a n d it also must 
d e p e n d on t h e marginal r a t e of substitution. Since some of the 
a g e n t s of p r o d u c t i o n must b e p r o d u c e d , t h e s e b e c o m e t h e k e y t o 
o u r a n s w e r . P r o d u c e d p r o d u c e r s ' goods or capi ta l involve the ex
p e n d i t u r e of t i m e w h i c h p e o p l e va lue . T h e present v a l u e of t h e last 
unit of capi ta l w h i c h is p r o d u c e d determines t h e a m o u n t a n d v a l u e 
of t h e last unit of o t h e r agents , s u c h as land or labor , a t least a par t 
of w h o s e p r o d u c t i o n is a p r o d u c t of n a t u r e a n d involves n o cost in 
the general o p p o r t u n i t y sense. L a n d a n d labor will b e subst i tuted 
for capi ta l at the social margin until equil ibrium is es tabl ished. T h e 
value of t h e capi ta l at that point will establish the v a l u e of the q u a l 
ity a m i q u a n t i t y of land for w h i c h it m a y there b e subst i tuted. A 
brief descr ipt ion o f c e r t a i n pecul iar c h a r a c t e r i s t i c s of l a n d a n d their 
e c o n o m i c significance is per t inent at this point. 
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DISTINGUISHING C H A R A C T E R I S T I C S O F L A N D 

Land possesses four characteristics of particular interest to land 
economists : ( 1 ) originality or non-reproducibility, ( 2 ) indestructibil
ity or permanence, ( 3 ) immobility, and ( 4 ) wide variability or 
gradations in quality. These characteristics are important determin
ants of the nature of competition in the market for land, the rate of 
use which will be m a d e of it, and the form of enterprise organiza
tion tending to exploit it. 

Originality or Non-reproducibility. Certain aspects of land 
are said to be original, to the extent that they are a natural product, 
not the result of man's effort. F o r certain purposes it is useful to 
consider as land only those resources which are original and a prod
uct of nature. This characteristic of land gives rise to serious prob
lems of distribution and use, since claims to the rights to income 
from original or natural resources cannot be decided on the same 
grounds as the rights to resources which have been produced 
through expended effort. W h e n the supply of a commodity can be 
increased rather promptly and indefinitely, economic returns from 
given units of such commodities tend toward uniformity—as, for 
example, in the case of interest rates on capital for loan purposes. 
In contrast, any increase in demand for a commodity like land tends 
to widen the spread between the returns from different grades. 

In certain societies, as pointed out in the preceding chapter, rights 
to the original resources of nature accrue to the first claimants and, 
in other societies, to the nation as a whole, and in still others to the 
central sovereign. As will be shown in later chapters, serious land 
problems arise in the American economy over rights to such natural 
and original resources as water for irrigation and multitudinous 
other uses. The value of the rights to these original resources is de
termined according to their relative scarcity in relation to the uses 
to which they can be put in terms of the economic principles already 
discussed. 

Indestructibility or Permanence. A second characteristic of 
land is the inherent indestructibility of certain of its physical fea
tures. Site or position in physical space does not change, nor does 
the general topography or landscape. T h e economic value of site or 
topography may change radically with shifts in population, indus
try, or technology, but the physical permanence of certain aspects 
of land remain unaffected. 
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Certain qualities or attributes of land are destructible. The exist
ence of ghost towns in exhausted mining areas indicates that the 
resources basic to the life and support of the community have been 
removed. In a strict sense, the mineral was not destroyed, but 
changed in form, place, and other utilities to find its use in modern 
industry; but certain qualities of the land from which it was re
moved were destroyed. Experience has shown that loss of soil fer
tility caused by excessive cropping or by wind or water erosion can 
destroy the agricultural productivity qualities of lands. 

In the last analysis, the only quality of land which cannot be de
stroyed through human use is location, or physical extension, which 
is most important in urban lands or lands used for transportation. 
The past emphasis upon the indestructibility of land has misled 
many land users, and has resulted in short-sighted practices perma
nently damaging our land resources and decreasing the wealth of 
the nation. 

Immobility. Land lacks physical mobility in comparison with 
other productive resources. The minute fraction of land which has 
been moved is testimony to the permanence of the landscape. It is 
true that the surface layer of the soil may be hauled away to other 
points, to be used for various purposes; but this accomplishes noth
ing except to reduce the surface level. Moreover, the land which 
was moved away requires space, or other land upon which to place 
it. The relative immobility of land prevents its prompt movement 
from surplus areas to scarcity areas; consequently, relatively high 
prices or high returns can be secured from land in some areas, and 
extremely low prices or returns, or none, in other locations. This 
relative rigidity or fixity of land means that the owner or user of 
land is helpless to move it when his market—for instance, a c i t y -
moves away from him, and as a result, he suffers severe losses. On 
the other hand, if the city moves in his direction he may find his in
come and his land values tremendously increased, without any 
effort on his part. 

In other words, the immobility of land accounts for the slowness 
with which land use can be adapted to changes in price and de
mand. The quality of situs, or location, which land possesses has 
value only when men collectively, through preference, live in or 
utilize a certain area of land. Because land is immobile, different 
locations take on great value or become worthless, depending en
tirely upon the choices made by human beings. Thus, situs values 
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art' socially created values, not physically or individually created 
ones. 

I t should not be inferred from this that only land is immobile. In 
modern society, more and more of the fixed plants of industry are 
becoming immovable and highly specialized. Capital invested in 
laud in the form of buildings, fertilizer applications, and other 
permanent fixtures or additions are immobile and cannot be moved 
in response to changes in demand and price and profit prospects. 
The economic effects of this are far-reaching, since immobile agents 
tend to have extremely inelastic supply curves and to be highly spe
cialized. The result is a relatively small elasticity of substitution be
tween most kinds of land and other agents. This means, in general, 
that it requires a large change in the ratio of the prices of the agents 
to cause any significant change in the ratio of quantities used. Land 
will be placed in production, in the long run, even if its return ap-
pouches zero. 

W i d e Variability or Gradations in Quality. Land varies 
greatly in quality. Quality may b e considered as comprising two 
major characteristics—fertility and situation. Variations in situation 
are, of course, caused by the area, extension, or space aspect of the 
physical surface of the land. One hundred acres within the bound
aries of New York City are equal in physical area to a hundred acres 
in the semi-arid sections of Nevada; but the concentration of popu
lation in the city of New York causes a great value to be placed 
upon the hundred acres lying within its boundaries, while in the 
case of the hundred acres in Nevada, the sparsity of population in 
this range country results in a very small and, in some cases, a nega
tive value" being placed upon it. In other words, the quality of the 
situation is not strictly a physical one, but one resulting from a rela
tionship of men to land. 

In contrast, the quality of fertility is more strictly physical. Some 
lands have been blessed with a combination of plant nutrients, soil 
texture and structure, topography, mineral deposit, forest stand, or 

M Abundant space has many advantages, such as developing vision, allow
ing freedom of motion, widening the horizon, and so on; but as Zimmermann 
points out, ". . . an excess of space is one of the greatest luxuries, one of the 
most expensive possessions of which a country may boast," and the excessive 
space in North America, while not as extreme as in Australia, is a definite 
handicap and a weak point in the American resource pattern. (Sec Zimmer-
niann, World Resources and Industries, pp. 1 5 1 - 1 5 4 . ) In other words, land 
may have negative value when an excessive amount of space exists, as it does 
in the more sparsely settled semi-arid and arid regions of the world. 
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other important characteristics which make their ability to produce 
food or fiber and the minerals and lumber for modern industry 
much greater than that of other lands. The best grades of land have 
not been concentrated in certain areas, and the medium and poorer 
grades in other areas, but all grades of land can be found in prac
tically all areas, interspersed in a checkerboard fashion. This heter
ogeneous characteristic of land quality has made it difficult to 
develop uniform practices applicable to most grades or qualities of 
land. For example, practices found very successful on some pieces 
or types of soil have been unsuccessful or impractical on others. 
Consequently, each piece of land becomes somewhat personalized 
or individualized, and methods of land utilization must be adapted 
to these individual qualities. 

The quality of land, whether agricultural, mineral, recreational, 
transportation, urban, or forest, should not be confused with the 
mere capacity of the land to absorb units of labor and capital input. 
Some lands do not justify heavy inputs of labor, capital, or manage
ment, but utilize a limited number of such inputs very efficiently 
and yield a comparatively high net return. Examples of such lands 
in the case of farming are light, sandy soils which warm up early 
in the spring and produce products in which the best prices and 
greatest profit are achieved through early marketing. Other types of 
lands, like the heavier loams, may require the incorporation of a 
large amount of labor and capital, but may be comparatively less 
efficient than other soils. In other words, the better land is not neces
sarily the land which it pays to cultivate more intensively. Produc
tivity is a result of two factors—capacity and efficiency—and when 
land possesses both a large capacity and relatively high efficiency, 
its output will be large. However, as we have noted, the physical 
qualities necessary for food and fiber production are relatively 
limited even in the best soils, so that a point is soon reached with 
most lands beyond which the rate of return decreases when labor, 
capital, and management are applied. 

This tendency of returns to diminish relative to the inputs of labor, 
capital, and management as the inputs arc increased, necessitates 
recourse to additional acreages as demand for the products of land 
increases. Ricardo believed that because of this tendency the owners 
of land would grow richer and richer as society developed and the 
human race increased in numbers. In other words, as the number of 
mouths to be fed increased, with growing civilization, more acres 
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of land would be necessary to produce the food and fiber to feed 
and clothe the increasing population. Ricardo contended that the 
"best" lands were brought into cultivation first, and that any in
crease in population would necessitate going out to the poorer 
lands, where the costs of production were considerably higher, with 
the result that the owner of the better grades of land would receive 
a differential or net return (rent) for his products because of his 
relatively lower costs of production. 

Malthus, as we noted in Chapter III , contended that population 
tends to increase in geometric ratio and food supply in arithmetic 
ratio, so that as population increased there would be heavy pressure 
on the food supply. This would increase food prices and create ex
tremely favorable markets for the products of the land. Yet, in the 
thirties, the United States government embarked upon an agricul
tural adjustment program to restrict output of farm products in 
order to prevent or reduce agricultural surpluses, and operated sev
eral programs to increase the farmer's returns. Apparently Ricardo's 
and Malthus* theories have not operated in precisely the manner in 
which it was assumed they would. 

In general, the spread between the various qualities of land is 
more extreme than is true of other agents. Because of the relative 
scarcity of certain of the higher quality land, its marginal revenue 
product is still very high even when it is fully used, whereas the 
marginal revenue product of the less productive land may readily 
approach zero. The difference between these returns is the economic 
rent. The economic rent is defined as the return to a factor or agent 
above its supply price or above the amount necessary to bring it into 
production. 

In addition to the peculiar physical characteristics of land, it will 
be seen from the above discussion that the economic principles of 
utilization and valuation of land are basically similar to those for 
other resources. Nevertheless, the actual application of these prin
ciples is sufficiently distinctive to require separate study, especially 
because of the further difference in institutional procedure sur
rounding the appropriation of land. 

While the original characteristics of land in their current form 
cannot be separated from the accumulation of investment (capital), 
the very fact that there are original, permanent, and highly variable 
qualities of land leads to serious problems peculiar to the land 
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agent. This applies to problems of taxation, of tenure, of credit, and 
of conservation. Part IV is devoted to a discussion of these prob
lems. 

T E C H N I C A L F A C T O R S A F F E C T I N G E C O N O M I C R E S P O N S E S 

The physical characteristics of land differ in each major type of 
use and cause unique forms of exploitation. Certain of the technical 
factors involved in each use type will be described in this section 
and the important economic implications developed to show how 
economic analysis can be used to clarify the type of market com
petition, typical size of the firm, rate of exploitation, and other re
sults which follow. 

Agriculture. Farming is characterized by the use of rather large 
areas of land requiring the exercise of entrepreneurial decisions 
which fluctuate daily and hourly, therefore restricting the size of 
unit generally in terms of labor and machinery input per firm. The 
extreme dependence on climatic and other physiographic changes 
that contribute to the flexibility of planning is characteristic of 
small-scale operation. Labor and machinery are not subject to rou
tine operation as in an airplane factory and therefore require con
stant individual supervision and redirection with the result that 
large-scale assembly line technique can seldom be applied. In addi
tion to the daily and seasonal flexibility of farming operations, the 
annual variations are extreme and the small-scale firm can survive 
the periods of loss and low income much more readily than the large 
corporate firms where the annual statement must be presented and 
the firm stand or fall on its financial record. The small-scale family 
unit has almost unlimited capacity to absorb the shock of depres
sion and crop disaster through ability of the family to obtain the 
necessities of food and shelter from the farm under the worst of 
circumstances. 

The small-scale enterprise in agriculture means large numbers of 
firms as found in pure competition. In the market for the final prod
uct of the farm most items can be graded or standardized, thus pro
viding the second condition, in addition to large numbers, for pure 
competition and perfectly elastic demand curves facing individual 
firms. In the market for land as such, however, the individual par
cels of land are immobile, vary greatly in "quality" and are identi-
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fled with particular people, schools, churches, and transportation 
facilities which differentiate each parcel from the next. In this case 
monopolistic competition results since there tend to be relatively 
large numbers of purchasers and differentiated product. The result
ing demand curves will therefore be sloping, indicating that each 
individual firm has some effect on the price it charges. In some 
cases only small numbers of firms are effectively involved as pur
chasers in the land market and the typical competition therefore 
would be described as monopolistic oligopoly—small numbers and 
differentiated product. This can be extended to include the same 
conditions in the buyers market—few buyers and many sellers to be 
described by the term monopolistic oligopsony. Here the supply 
curves to the buying firms are sloping since they can influence the 
supply to them of the land factor. These economic implications 
affect greatly the price to be paid for land and the type and rate of 
exploitation which results. They explain the great variations in 
prices paid for individual parcels of land whose physical character
istics may appear similar to most people but vary considerably in 
the minds of the actual buyers and sellers. 

The fact that individual firms such as wheat farmers tend to face 
perfectly elastic demand curves from their product means that no 
individual can affect the price of wheat and therefore is much less 
likely to increase or decrease production because of price considera
tions than where monopolistic elements are effective. There is 
always the hope that others will restrict production in sufficient 
quantity to bring prices up to more remunerative levels when de
pressed prices prevail. 

Because consumer preferences are relatively stable from year to 
year for the products as they come from the farm, and because the 
farm is usually operated in close conjunction with the home and 
family, there is a tendency to make investments in (and develop
ment and equipment for long periods with the result that fixed 
charges are relatively high in agriculture and sensitivity to price 
changes relatively low. Variable or marginal costs affect the short-
time decisions and these are relatively less in agriculture than in 
most classes of industry. Problems of taxation, mortgage foreclosure, 
and sporadic income are especially severe as a result of the high 
ratio of fixed costs. 
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Forestry. While a not inconsiderable part of the forests of this 
country and of other parts of the world are in farms, by far the 
greater part is in virgin areas of very sparse population. The care of 
forests requires so few individuals per unit area and the harvesting 
process lends itself so readily to very large-scale mobile machinery 
that the size of the harvesting firms tends to be rather large. Conse
quently their numbers in any one area are small and are character
ized by various forms of monopoly or oligopoly. Many forest lands 
are under direct public control because of their long-term public 
welfare aspects, and their multiple uses for forestry, grazing, water
shed, and recreational functions. In many areas private exploitation 
cannot utilize these resources fully since certain social benefits ac
crue for which no charge can be levied by private enterprise. T h e 
price system thus requires guidance through public ownership. 
Many forests are harvested by private enterprise although by con
tract with the government. 

Since much of the forest area of the new world has been sub
jected to very rapid and clean-cut harvesting or to fire, maintenance 
requires very long term investment. Many hardwood forests require 
150 years or more for full maturity. As a consequence few individual 
firms can afford to undertake such long-term investment at prevail
ing rates of interest. The impatience rate for individuals is too high 
and consequently much of the development work in silviculture has 
been taken over by public agencies. The rate of interest which a 
government can use for its calculations is much less than that of 
private individuals, and consequently it is possible for public enter
prise to make such investments in the forests. The relation of the 
rate of interest to conservation will be developed more fully in a 
later chapter. 

Mining. In general, mining, including metals, coal, and oil ex
traction, is one of great risk in the early stages of prospecting. In the 
pioneer stage this has tended to attract foot-loose individuals who 
are later displaced by large scale corporate enterprise operating as 
monopolists or oligopolists able to influence the price of their prod
ucts by the amount of their individual output. Technical factors in 
the extraction of minerals, especially the use of large-scale special
ized equipment located in \ cry limited areas, tend to make monop
oly, or at least oligopoly, the prevailing type of competition. The 
result of this form of enterprise has been the typical history of mo-
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nopoly and oligopoly—rapid technological progress through special
ization, and individual restriction of production beyond what would 
occur if demand curves for the firm were perfectly elastic, as for in
stance under pure competition or maximum fixed prices. 

The unique location of minerals and oil results in the differentia' 
tion of the land resources and a type of monopolistic competition in 
the market for those resources. With small numbers of firms the 
result becomes one of oligopoly with differentiated resources. This 
type of competition helps to explain the problems of many oil fields 
where "cutthroat" competition occurs due to the fact that each indi
vidual can affect the price of his product. When any firm fails to see 
his own price changes reflected in the prices and output of other firms 
in the "industry" he may drop his price to increase sales, only to find 
that his competitors drop theirs, further leaving the first with a 
lesser share of the market than before the original drop in price. 
This type of price cutting cannot occur in pure competition where 
the individual firm accepts the price as given and makes his adjust
ments in output without any regard to his own influence on price. 

Recreation. The use of forests, lakes, and mountain areas for 
recreation seems to lend itself most readily to public ownership and 
control. Most of the rights connected with the ownership of lands 
for such purposes cannot readily be sold to users at rates sufficient 
to encourage the kind of utilization and development which is de
manded by people as a social group. In addition, most recreational 
areas are very primitive and therefore considered in the mores and 
folkways as the heritage of all who wish to use them. The services 
of the forests for hunting and fishing for instance are sporadic and 
not readily valued in the market place. Where this occurs govern
ment ownership and the charge of token fees or licenses is the gen
eral rule. In many cases recreational areas are multiple use areas 
which include forestry, grazing, watersheds, etc., and the allocation 
of use rights to each can most readily be decided by public agencies 
whose support comes largely from tax sources rather than from the 
sale of the rights to use. 

The land factor is used very extensively and is combined with 
very limited quantities of capital and labor. 

Water Resource Use. Both technically and economically water 
use represents the extreme differences between power sites and 
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navigation or irrigation and the use by humans to quench their 
thirst. Each of these uses has adapted itself to a different type of 
entrepreneurial organization and operates typically under different 
forms of competition. Power sites are usually exploitable only by 
relatively large-scale corporations under government regulation or 
government ownership. The development of water for navigation is 
usually a matter for government enterprise through channel deep
ening and building of locks and canals. The operation of the ships is 
usually by private entrepreneurs varying in size from very small 
firms to huge steamship corporations. Irrigation has become more 
and more a matter for public agency development and small private 
firm exploitation with limited monopolistic competition stemming 
from the unique rights to water use according to the prevailing doc
trines of the society, riparian or appropriation as the case may be. 
These will be discussed more fully in the chapter dealing with 
water utilization. 

Watershed protection is usually a matter of government regula
tion since private firms who use the areas for grazing or some other 
purpose cannot sell their protective services in the market place be
cause no single person or firm can allocate the worth to him or it of 
avoiding Hoods in the valley or of maintaining adequate drinking or 
irrigation water supplies. No one person or firm could gain enough 
from paying for protection of this kind to justify the expenses at
tached, but the people as a whole or in cooperative units do find it 
practicable. 

Urban water uses are very often handled by municipal agencies 
for the same reason that only large-scale effort can justify the devel
opment of drinking and sewage uses of rivers and lakes. If it were 
left to single large firms, their strategic position would be so great 
through monopoly powers that people fear such forms of exploita
tion of essential services. 

Urban Land Use. Land tends to lose much of its strategic influ
ence in the economic organization and processes when it becomes 
an urban site. In general the ratio of men and of capital to land is so 
high in cities that these other factors can quite readily be substi
tuted for land and the forms of competition vary widely as they are 
related to land use, depending on the nature of the industry in
volved. It is important, nevertheless, to point out that land does 
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have unique site value and the urban market for land, just like the 
agricultural market, is one of monopolistic competition with differ
entiation in quality an important determinant of value and use. 

Transportation and the Location of Industry. Location in 
space and time is largely a function of transportation. Many unique 
land elements such as mines, fertile land, or oil deposits derive then-
value from their accessibility through transportation channels. The 
rates charged for moving men and materials greatly affects the 
value of the products of every area. Serious problems follow from 
the fact that most forms of transportation such as railways, ships, 
trucks, and airplanes are largely operated under forms of oligopoly 
and monopolistic competition. If transportation firms were given a 
free hand to charge fees purely in accordance with their own power 
to affect the market and achieve maximum profits, the position and 
profitability of other industries would be subject to the whims and 
fancies of the transporters. This becomes especially important when 
it is recognized that transportation charges lend themselves very 
readily to a form of monopolistic price policy known as discrimina
tion which cannot occur where competition is pure. 

In order to achieve maximum profits it is in the interests of any 
firm to separate the demands of individuals or groups and charge 
different prices for each. In most industries, even where monopoly 
is present, discrimination, except on a very limited scale, is very 
difficult to practice since the buyers at the lower prices can resell at 
higher ones, thus bringing all prices to a market level. In railroad 
transportation, however, the services of carriers cannot be resold 
and railroads can readily separate their customers into groups 
charging varying prices to each. Those with the more elastic de
mand curves such as those who could use other modes of transpor
tation if railway fares increased will be charged lesser rates than 
those whose demand for railroad service is inelastic and vital to 
their operations such as those who have no alternative means of 
transportation.9 

The result of this strategic nature of transportation and its mo
nopoly power, especially of discrimination between places, com
modities, and persons, has led to widespread regulation of rates and 
services and sometimes to public ownership such as in certain Euro-

0 For a discussion of the theory of discrimination see Joan Robinson, op, 
cit., chaps. XV and XVI. 
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pean countries and Canada where railroads are wholly or partially 
government owned. 

The Theory of Economic Location. Alfred Weber argued that 
location of manufacturing industries is determined by the ratio be
tween weight of the localized material and weight of the product 
(assuming transportation costs to be variable and labor costs con
stant). This ratio Weber called the material index,*" and it repre
sents weight loss of the material in process of manufacture. Extrac
tion of gold from its ores requires an extremely high tonnage of 
material per ton of product, and weight loss is close to 100 per cent; 
while the hand shoemaking industry has a very low percentage of 
weight loss, and would be located close to the consuming areas 
(centers of population). Most forest products tend to be manufac
tured in forest areas, and ores tend to be smelted near the mines, if 
coat or other cheap fuel sources are available. On the other hand, 
products involving addition or use of some product available nearly 
everywhere tend to be manufactured near areas of greatest con
sumption. 

A good example of the effect of the "material index'' upon manu
facturing locations is the westward movement of the U S. butter 
manufacturing industry. The center of butter production was form
erly New York State, but eastern dairy farms now produce fluid 
milk for the inhabitants of the large eastern industrial cities, while 
creamery butter manufacture has moved to the midwestern dairy 
section, where the finished product, butter, can be shipped East 
with relatively little expense. In other words, the weight of the fin
ished product is much less than the weight of milk from which the 
butterfat is secured to manufacture the butter. Perishability is an
other important factor. Milk used for fluid consumption must be 
kept fresh, so that refrigeration costs, as well as transportation costs 
on the rather bulky fluid milk, are large. A third factor is the large 
market for skim milk, a by-product of butter, in the hog industry of 
the Middle West. 

The question of manufacturing location resolves itself into a 
matter of balancing the transport advantages of nearness to ma
terials and nearness to markets., For each combination of material 
sources and markets, there must be a point, or points, at which total 

1 0 C. J. Friedrich, Alfred Weber's Theory of the Location of Industries, 
University of Chicago Press, 1929, p. 60. 
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transportation costs involved in assembling materials and delivering 
the product to market are less than they would be elsewhere. In the 
absence of production cost differentials, the base location for the 
production process is at the point of minimum transportation costs. 1 1 

This point, for an industry, may be at some source of materials, or 
at some market, or perhaps at neither. Consequently, it is essential 
to know how important the transportation costs are in relation to 
differentials in production cost. 

An example of the influence upon location of manufacturing enter
prises exerted by small changes in relative freight rates on the raw 
material and finished product may be taken from the American 
flour-milling industry, ordinarily referred to as a "material-oriented" 
industry, because material transportation costs generally outweigh 
differentials in production cost, nearly seven pounds of wheat being 
required to make five pounds of flour.1- This fact favored Min
neapolis, compared with Buffalo and Rochester, as center of the 
milling industry after the center of wheat growing had moved to 
the Plains states. But in the period 1905-1930, changes took place 
resulting in a rise in cost of shipping flour, relative to the cost of 
shipping wheat, on the Great Lakes. This and other factors gave the 
advantage to Buffalo, and in 1930, for the first time, Buffalo milled 
more wheat than Minneapolis. 1 3 

Weber argued that when labor costs vary, an industry deviates 
from its transport location in proportion to the size of its labor co
efficient (labor cost per unit weight of materials and product 
moved). Extent of the deviation caused by varying labor costs is 
determined by the ratio between cost of labor per ton of product 
(the labor index) and total weight of all goods (product, material, 
fuels, etc.) transported. This total weight is called locational weight, 

] ! Wilhelm Launhart, Matltcmatische Begriindung der Volkswirtschafts-
lehre, Leipzig, 1SS5; and Alfred Weber, Uber den Standort der Industrien, 
Erjiter Teil, Reine Theorie des Standorts, Tubingen, 1909, translated by C. J. 
Friedrich as Alfred Weber's Theory of the Location of Industries, University 
of Chicago Press, 1929. 

1 2 "Transport-oriented" industries are those for which differentials in trans
portation costs generally outweigh differentials in production costs. Transport-
oriented industries may be further classified into "material-oriented" and 
"market-oriented" industries, according to which element of transportation cost 
is predominant. ( E . Hoover, Location Theory and the Shoe and Leather Indus
tries, Harvard University Press, 1937, p. 36 . ) 

1 3 Ibid., p. 38. 



E C O N O M I C PROCESSES IN L A N D U T I L I Z A T I O N 195 

and the ratio is called the labor coefficient.1* If transportation costs 
were constant, all production would go to locations with lowest 
labor costs. 

Weber draws certain conclusions in regard to location of manu
facturing industries. He states that, generally speaking, industries 
with a high locational weight are attracted toward material, and 
those with a low locational weight are attracted toward consump
tion, because the former have a high material index and the latter a 
low material index. He proposes the formula that all industries 
whose material index is not greater than one, and whose locational 
weight, therefore, is not greater than two, lie at the place of con
sumption. Pure materials (those entering without weight loss into 
the final product, or with a weight loss of zero or practically zero) 
can never bind the product to their deposits. (The sum of the com
ponent weight of their deposits is always equal at most to the 
weight of the product, and therefore the weight of their material 
index is never more than one. ) 

Weight-losing materials, on the other hand, may pull production 
to their deposits. For this to happen, however, Weber argues that it 
is necessary for the material index which they co-determine to be 
greater than one, and for their portion of the material index to be 
equal to that of the remainder, plus the weight of the product. 
Stated more simply, their weight must be equal to or greater than 
the weight of the product plus the weight of the rest of the localized 
materials. 1 

Von T h u n e n ' s T h e o r y of Agricul tural E n t e r p r i s e L o c a t i o n . 
In agricultural production, geographical position of agricultural 
land relative to available transportation, cities, and consuming 
centers plays an important part in determining types of farm prod
ucts to be raised in different areas. The German economist Von 
Thunen undertook to determine what kind of agricultural produc
tion should be carried on at a given place and to analyze influence 
of transportation upon localization of agricultural production." 1 Von 
Thunen pictured a city (one consuming center) lying in the center 
of an absolutely even plain, without rivers or any means of trans
portation except wagons, with equal transportation rates, equal 

'* Friedrich, op. cit., pp. xxiv and xsv. 
"Ibid., p. 61 . 
l a Johann H. von Thunen, Der isolierte Staat, Jena, Custav Fischer, 1910. 
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wages, and equal soil fertility or productivity throughout. He also 
assumed a limited number of agricultural products, and then pro
ceeded to explain how production of these would be distributed 
over the plain surrounding the city. He concluded that concentric 
zones of production would be established around the city, the most 
bulky and most highly perishable products being produced closest 
to the city, and the less bulky and less highly perishable products 
in outer zones. Thus, in zones close to the city vegetables, berries, 
and milk (either highly perishable or bulky products, or both) 
would be produced. In zones farther out would be produced butter 
{less bulky and less perishable than milk), root crops, (though 
bulky, not so perishable as fresh vegetables), and grain to be fed to 
livestock which would be transported to market on the hoof. In the 
zones farthest out would be range for grazing livestock. Von Thunen 
placed forests in the second zone, comparatively close to the city. 

It should be remembered that in von Thunen's time forests fur
nished fuel and building materials, which are very bulky; and since 
only wagons were available for transportation, the forests had to be 
near the city. However, natural forest areas might have no such rela
tionship to points of consumption as the forests of von Thunen's iso
lated state, where it is implied that forests were "man-made" and 
deliberately placed in the second zone. Nevertheless, in reestablish
ing forests in areas where forest resources have been depleted, loca
tion in relation to population centers should be given serious con
sideration. It is interesting to note that the great lumber markets in 
the United States are in the East, where the price is set, while the 
largest forest resources still available are located in the western part 
of the country, with the result that transportation costs are a con
siderable factor in lumber costs. 

Von Thunen next assumed a river flowing through this plain and 
city. The effect of this new transportation method, assuming both 
upstream and downstream transportation to be available, would be 
to extend the concentric zones in both directions near the river—but 
particularly upstream, because transportation downstream would be 
faster and easier (see Figure 14). If water transportation were limited 
to downstream movement only, the effect would be to extend the 
zones upstream near the river, but not along the sides of the river 
below the city. This situation is well illustrated by transportation of 
produce down the Ohio and Mississippi rivers to New Orleans dur
ing the early development of the Ohio Valley. Produce from this 
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area was loaded on barges and floated downstream to New Orleans, 
making cheaper transportation available for Ohio Valley producers. 
However, upstream transportation w a s impossible, since steamboats 

F I G U R E 14. Land Utilization as Determined by Location and Transporta
tion Facilities. Based on von Thunen's Isolated State. In the zone immediately 
surrounding the city, no regular order of crops is followed. Crops are planted 
to suit tlie climate, soil, and market. In the zone devoted to grain and roots, 
von Thunen indicates such crops as potatoes, barley, rye, legumes, winter 
grain, and summer grain would be grown, probably in a rotation of grain with 
leafy plants such as legumes or root crops. In the zone indicating grain rota
tion with pasture and fallow, von Thunen used seven parts in his rotation, 
namely, ( 1 ) rye, ( 2 ) barley, ( 3 ) oats, ( 4 ) , ( 5 ) , ( 6 ) , pasture and ( 7 ) fallow. 
In the three-field system, von Thunen mentions ( 1 ) rye, ( 2 ) barley, and ( 3 ) 
tallow. 

were not then available, with the result that products purchased by 
Ohio Valley producers had to be hauled in overland. Barges piled 
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up at New Orleans, and were available there for almost any price 
while, at the head of the Ohio, a premium was paid for boats or 
shipping facilities. 

If it is assumed that the stream cuts transportation costs to one-
fifth that of wagon transportation on the upstream side, the first 
zone will be extended along the river upstream in such a manner 
that combined land and water costs will equal costs of land trans
portation for those parts of the plain not having access to river 
transportation. The other zones will be elongated similarly up
stream. On the downstream side, below the city, the zones will be 
elongated along the river if upstream transportation is cheaper than 
land transportation. With modern steam engines, upstream river 
transportation is nearly as fast and efficient as downstream trans
portation. In modern economies, streamlined railroad passenger 
service and fast freight transportation, paved highways, motor truck 
lines, and airways extend city market areas, or zones, out along 
these transportation channels. In other words, these transportation 
lines produce bulges in the zones, and to the extent that modern 
transportation and refrigeration techniques have overcome perish
ability and bulk limitations, von Thunen's concentric circles no 
longer restrict the market areas which furnish goods and services to 
modern consuming centers . 1 7 

O t h e r F a c t o r s Affecting L o c a t i o n of Industries . Land is the 
only element absolutely fixed in position, and spatial immobility 
might b e used as a distinguishing definition of land. Th e economics 
of location is concerned with spatial adjustment of mobile produc
tion agents to land in a way determined by human wants and 
capacities. 1 1* The distribution of natural resources furnishes the basic 
material for social adaptation. This adaptation is dynamic, because 
man is able to combine agents of production so that natural re
sources yield consumable utilities, and the creative effort of human 
societies to modify action of the geographic environment upon their 

1 7 The extent to which the market areas of the city of New York have been 
extended by modern transportation lacihties is illustrated by the shipment of 
fruits and vegetables from producing points like Florida and California. This 
brings the areas producing vegetables and fruits close to New York City into 
direct competition with extensive outlying areas. Thus, it would seem that 
there would be less tendency in the future to construct greenhouses for fresh 
vegetable production close to New York City, and more reliance on fresh vege
tables, produced in other areas thousands of miles away, made readily avail
able by modern transportation. 

1 ( t Hoover, op. cit., p. 3. 



E C O N O M I C P R O C E S S E S IN L A N D U T I L I Z A T I O N 1 9 9 

FIGURE 1 5 . Isotims, or Contour Lines Connecting Points of Equal De
livered Price for Extractive and Distributive Enterprises. (Based on E d g a r 
Hoover, Location Theory and the Shoe and Leather Industries, Harvard Uni
versity Press, 1 9 3 7 . ) 

source plus freight charges. T h e lowest combination of cost plus 
freight determines from which source any given consumption point 

l v XV. li. Dean, Jr. , Theory of the Geographic Location of Economic Ac-
tirities, Edwards, 1938 , p. 1. 

want-satisfying activities is primarily in technological develop
m e n t . 1 9 T h e relationship between the point of consumption a n d 
location of natural resources used to manufacture consumable util
ities gives rise to the transport-cost factor, which limits the extent 
to which comparat ive advantage between areas can operate . 

If the cost of extraction of each commodity at each source is 
known, the delivered price at any one point will be cost at the 
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will be served. This principle can be represented conveniently by a 
system of contour lines, or isotims, connecting points of equal 
delivered price.-" Since price is at a minimum at the source of sup
ply, these isotims will be concentric about the source, but any irreg
ularity in the pattern of transport costs will, of course, distort the 
delivered price pattern (see Figure 15). The system of contour lines 
or isotims takes into account all costs of and restrictions on transpor
tation, as well as costs of material, and illustrates rather realistically 
how the pattern of economic activities is established to adapt 
mobile production factors to the immobile agent, land. 

While transportation or distance from consuming points to loca
tion of raw materials is a very important factor in location of indus
tries, other factors play an important part—for instance, availability 
of labor supply, supply of capital, climate, or topography. A dense 
population means an abundant labor supply, which permits more 
intensive utilization of natural resources. Where population is 
sparse, farming will be extensive, while densely populated areas 
will grow very little livestock but will produce crops which use a 
great deal of labor and those which yield a large amount of food 
per acre, like potatoes, rice, corn, and vegetables. Products which 
have the greatest comparative advantage in a densely populated 
area are those which most need hand labor. Laces, linens, and fine 
textiles are made in the more densely populated areas of Europe, as 
are also high-quality metal goods, jewelry, and toys. In the United 
States, the clothing industry is located principally in the East, and 
the farm machinery industry in the Middle West. American indus
try has been slow to develop manufacture of the finest grades of 
goods, but has instead concentrated on large-scale machine produc
tion, because the supply of natural resources and availability of 
large foreign markets relative to the supply of labor placed a pre
mium upon labor and encouraged development of machine pro
duction rather than hand-labor methods. The limited supply of 
capital available during the nineteenth century for developing the 
large natural resources of the United States was important in devel
oping rather extensive utilization. It takes a fairly long time to 
accumulate a large supply of capital, because it must be saved out 
of the surplus above current consumption. With capital scarce, more 
land resources will be used in proportion to capital inputs; or, in 

-° Hoover, op. cit., p. 8. Alfred Weber uses the term isodapane, meaning 
"equal cost" (from the Greek iso, meaning equal, and dapane, meaning cost). 
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other words, extensive utilization will develop. In the case of manu
facturing, if ample capital is not available the plants will be concen
trated at the most favorable points for accessibility to markets. 

Climate is an important factor determining comparative advan
tage for agricultural production. Cotton will not be grown in Mon
tana, for the simple reason that the climate is unsuitable. Butter 
and many kinds of cheese cannot be made to advantage in warm 
climates; and the English claim that the dampness of their atmos
phere aids their spinning. Topography also may affect land utiliza
tion, particularly for agricultural production. 

Historical reasons are more important in determining location of 
industry and adaptation of mobile production factors to the im
mobile agent, land, than most students realize. Once established, 
manufacture of a certain commodity will tend to be continued in a 
given area, even though raw-material and fuel sources, transporta
tion facilities, and supply of labor and capital would justify moving 
it to another area. Large investments in plant have been made, and 
until the plant wears out, it may pay the entrepreneur to operate it 
until it does wear out rather than build new equipment and facil
ities in other areas. Moreover, around a manufacturing plant or 
special enterprise which has been operated in a given area for any 
considerable time, a local supply of skilled labor usually develops, 
and being comparatively immobile, tends to remain at lower wages 
rather than move to new areas where wages might be higher. Also, 
the consumers attach considerable value to goods manufactured in 
long-established locations, and it frequently takes much time to con
vince the public that products from a new area are as good as those 
from the old.- 1 Thus, such forces as necessary supply of skilled labor 
and early development of the industry exert a strong influence on 
the location of industry, and may be sufficiently influential on it to 
offset advantages due to transportation or wage differentiations 
alone. 
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C H A P T E R S I X 

L A N D R E N T A N D I N C O M E 
D I S T R I B U T I O N 

W E LEARNED in the preceding chapter that returns to each of the 
factors of production tend to equal their respective marginal pro
ductivities. Thus, the level of wages of a particular kind of labor 
under perfect competition is equal to the marginal productivity of 
that labor or the addition to total product resulting from the appli
cation of the last unit of the labor force. Similarly, the return to land 
depends upon its marginal productivity. W e learned that under 
perfect competition the price of each productive agent is equal to 
its marginal product. Our economic system is continually trying to 
readjust itself to a new set of conditions necessitated by changes in 
demand and supply, created as a result of changes in wants, re
sources, and techniques of production characteristic of a modern 
dynamic society. In reality, therefore, equilibrium in the economic 
system is probably never attained. 

T H E N A T U R E O F R E N T 

Any intelligent attempt to improve our economy demands, first of 
all, a clear understanding of the functional nature of the distribu
tion process—that is, of the forces which determine the returns to 
the various productive agents. Under the institution of property, 
lands used in production are owned by individuals who maintain 
the right to receive the income earned by the lands. The peculiar 
physical characteristics of land noted in the preceding chapter have 
led many to conclude that property in land gives greater possi
bilities of monopolistic gain than ownership of the other productive 
agents, and that therefore land rent is a monopolistic return. What 
are the causes and nature of land rent? Is land rent a monopoly re
turn or an unearned increment and, if so, to what extent? Wherein 
does it differ in cause and nature from returns to owners of other 
production factors? Would it be in the interests of society to con-

2 0 3 
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Bscate economic rent? Should land rent be treated any differently 
from returns to other factors of production? 

Rent as a Surplus Return. The word "rent" etymologically 
means any income or yield from an economic agent, but in eco
nomics it has come to be used almost entirely in connection with in
come from land. Surplus income for any factor of production results 
whenever any unit is receiving a greater income than the minimum 
amount necessary to induce that factor to remain in its present use. 
Thus, the surplus of receipts over the minimum supply price of a 
factor may be called economic rent. Defined in this way, such sur
pluses or rents can be found in incomes received by some units of 
each factor of production—labor, capital, and management, as well 
as land. In the case of capital, the amount of funds required by bor
rowers is greater than the amount which would be supplied if no 
interest were allowed, and so those savers who would be willing to 
lend part of their funds without interest are nevertheless able to 
charge the full market rate of interest on sums they lend. The dif
ference between the amount of interest they actually get and the 
amount of interest for which they would have been willing to lend, 
had the demand been less, may be referred to as a lender's surplus 
or lender's rent. 

The same principle applies to labor. For example, if some workers 
in a trade are willing to work for $20 a week, but the demand for 
the product is such that the trade must attract other workers who 
will not work for less than $25 a week, the first workers will then 
be receiving $25 also, including a rent of $5 a week (the difference 
between what they would have been willing to work for and the 
amount they can actually get because of greater demand for their 
services). The same type of surplus may arise in the earnings of the 
owner-manager of a business. The minimum supply price for his 
services will be the amount necessary to keep him in business—that 
is, the amount necessary to prevent him from giving up the business 
and going to work for someone else, or going into another business. 
Any surplus that he happens to receive above this minimum amount 
may be considered as a rent. 

From the above analysis, it will be seen that rent, defined as the 
surplus of receipts over minimum supply price of production factors, 
can arise only when the supply of any productive agent is less than 
perfectly elastic. By definition, if the supply were perfectly elastic, 
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the supply prices of all units of the factor would be the same. Con
sequently, no unit would earn a surplus that could be called a rent. 
When the supply of a factor is less than perfectly elastic, the units 
which have the lowest supply price will be used first, and there 
will be no rent so long as only these units are needed (if the supply 
prices of all such units are the s a m e ) . When demand increases to 
a point where it is necessary to employ additional units, rent will 
arise on those units of -the factor whose supply price is lowest, since 
in a competitive market they will be able to demand the same market 
price as that received by those units which will be offered at the 
market price. Thus, rents constitute a surplus over the normal sup
ply price of a unit of a productive agent made possible because the 
supply of the factor is less than perfectly elastic and because the 
demand for the factor is sufficient to necessitate use of more units 
than would be offered at the lowest supply price of any unit. 

Many economists have reserved the term "rent" for use in connec
tion with land only, using terms like "lenders' surplus" instead of 
"lender's rent," "workers' surplus" instead of "workers' rent," and 
"excess profits' instead of "rent of management," but this does not 
mean that the nature of land rent is any different economically from 
that of the rents or surpluses of these other productive agents. The 
economic reasons for the existence of land rent are identical with 
the causes of lenders' surplus, workers' surplus, and excess profits. 
The fact that land resources, in the aggregate, are fixed by nature, 
and that human efforts cannot change their amount, has been 
largely responsible for the confusion. F r o m society's point of view, 
but not from the point of view of the individual user, any payment 
for the use of land resources is a surplus over supply price, and the 
rent of land cannot be considered as a cost of production. How is it 
possible, then, to explain payments to those who happen to own 
land? 

O c c u r r e n c e of Rent on Lands o f Equal Product ivi ty . Let us 
.issuine. first, that all land is capable of producing only one product, 
and is of equal productivity or fertility. 1 Under these conditions, 
with pure competition, increasing demand for the product will be 
met by an increasing number of operating units, each producing at 

1 The analysis of the occurrence of rent on lands of equal and unequal 
productivity has been adapted largely from Meyers, Elements of Modern Eco
nomics, pp. 2 6 7 - 2 7 3 . 
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the point of minimum average total unit cost of all operating units 
in the industry, and there will be no surplus over cost in the form of 
rent. The total income from the product will be distributed as 
wages, interest, and wages of management. No producer would pay 
anything to use the land, because total cost would likewise equal 
total revenue and nothing would be left. 

If demand for the product increases still further, increased output 
can be obtained by adding more units of the other factors of pro
duction to the fixed amount of land in existence. The Principle of 
Substitution (discussed in detail in the preceding chapter) will then 
bring about increasing marginal and average costs as an increase in 
output is attempted. This will necessitate a rise in price equal to the 
new marginal cost. Each producer will increase output up to the 
point where marginal cost equals price, but at this output average 
total unit cost will be less than price, marginal cost being greater 
than average cost, and total revenue will be greater than total cost. 
Each operating unit will be in equilibrium because marginal reve
nue (which, under pure competition, is the same as price) is equal 
to marginal cost, and the industry will be in equilibrium because no 
new operating units can enter into production to take advantage of 
the surplus, since there is no more land for them to use. This surplus 
is the economic rent of land, and if the landowner leases the land to 
others instead of using it himself, competitive bidding for the use 
of land will force the man who does obtain the use of it to pay the 
full amount of economic rent. With only one bid, the landlord could 
refuse to lease the land for a smaller rent than he could make by 
using it himself to produce the product. But even if the landlord 
decided to rent the land free of charge, tenants would produce to 
the point where marginal cost equaled price, and secure the eco
nomic rent for themselves. 

Occurrence of Rent on Lands of Unequal Productivity—Dif
ferential Rent. In the preceding analysis, all land was assumed 
to have equal productivity or fertility. Let us now make a more 
realistic analysis, and assume that there are different grades of land. 
Obviously the best (most productive) grade will be used first. If 
demand for the product is so small that all the best land is not 
needed for production of the desired output, the situation will be 
identical with that just described, where it was assumed that there 
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was only one grade of land and not all of it was used. Price will 
equal minimum average total unit cost, and no rent will develop. 
After all the best grade of land is in use, any additional increase in 
d e m a n d for the product will be met by more intensive cultivation of 
this best land. Price will rise to cover the new marginal cost, which 
will be greater than average total unit cost, and rent will occur on 
the best land. 

The Intensive Margin. As demand increases still further and 
output on the best land is expanded, a point will be reached where 
rising marginal cost on the best land just equals minimum average 
total unit cost on the next best grade of land. This point is referred 
to as the intensive margin on the best grade of land, or the point at 
which it does not pay to add further units of capital , labor, a n d 
management . At this point, it will not pay to intensify production 
on the best grade of land, and the second grade of land will b e 
brought into use. T h e second grade will earn n o rent, b e c a u s e price 
of the product will just equal minimum average total unit cost. 

The Extensive Margin. If demand for the product increases to 
the point where all the second-grade land is in use, output will b e 
increased on the second-grade land by more intensive methods of 
use beyond the point of minimum average total unit costs (output 
on the first-grade land being expanded still f u r t h e r ) . T h e n e w price 
of the product would then be equal to marginal cost, and greater 
than minimum average total cost on the second-grade land, with 
tire result that second-grade land would begin to earn a rent, al
though not as m u c h as the first-grade land. As d e m a n d increases 
and price rises still further, a point will b e found where rising m a r 
ginal costs on the two grades of land, from increased intensity of 
utilization, are exactly equal to minimum average total unit cost on 
a third grade of land. At this point, the third grade will b e brought 
into use, with results similar to those of using the second grade . 
This process would continue with successive price rises for as many 
grades of land as there are in existence, and the last grade of land 
utilized would be referred to as the extensive margin. 

T h e concept of intensive and extensive margins in rent analysis 
should not b e in terms of margins for labor and capital. L a n d has its 
own marginal productivity and the intensive margin is not the 
amount of product added by the last unit of capital and labor, but 
by the last unit of e a c h quality of land which is available for use. 
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The extensive margin is in reality a marginal productivity of land 
of zero. Figure 16 illustrates diagrammatically how economic rent 
may be measured when different grades of land are utilized, assum
ing pure competition in the production of any one product. It will 
be noted from this Figure that the difference between marginal cost, 
which represents the cost of producing the last unit of output as in
dicated by the curve MC, and average total unit cost, which is the 
average cost per unit of producing the entire output and which is 
represented by the curve AC, is the basis for measuring the eco
nomic rent secured on any grade of land with a given price. P 3 , PL.. 
Pz, and P 4 are the various possible prices of the product, which in 
Table 4 are 40^, 50?, 75? and 90? per bushel, respectively; and 

Gft'OE C ONO 

OUTPUT IN BUSHELS 

FIGURE 1 6 . Measurements of Economic Rent on Different Grades of Land. 
(Based on hypothetical data in Table I V . ) 

Q I > C?2> QA> a n a ^ Q 4 are the outputs produced at these prices or, as 
shown in Table 4: 9, 11, 15, and 18 bushels, respectively. It will be 
noted that at price Pi ( 4 0 c ) there is no rent, because at this point 
grade A land would be the only land in production and marginal 
cost and average cost on this land would be identical (40(f). 

Between prices F, ( 4 0 ? ) and P., (50(f), grade A land would be 
the only land in use, price would equal marginal cost, and the dif
ference between marginal and average cost, multipled by output, 
will constitute the economic rent on grade A land. At price P2 
( 5 0 ? ) , rent on the grade A land is shown by the area P 2 F D P , , and 
is found in Table 4 to be 88?, or 11 units of output multiplied by 8 
cents, or the difference between marginal cost ( 5 0 ? ) and average 
cost ( 4 2 ? ) . At price Pj, grade B land is brought into cultivation, but 
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T A B L E 4. Hypothetical Average Unit and Marginal Unit Costs of Pro
ducing Com on A, B, and C Grade Lands Illustrating Occurrence 

of Rent with Different Levels of Corn Prices (see Figure 1 6 ) 

A Land B L and C Land 
Output 
in Bu. 

of Corn Average Marginal Average Marginal Average Marginal 
Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost Unit Cost 

1 $2 .10 $ . . . $2 .69 $ . . . $4 .84 $ . . . 
2 1.07 .05 1.42 .15 2 .52 .20 
3 .73 .10 .99 .18 1.75 .26 
4 .58 .15 .79 .20 1.38 .31 
5 .49 .20 .67 .25 1.16 .35 
6 .44 .25 .60 .30 1.04 .38 
7 .42 .30 .56 .35 .92 .42 
8 .41 .35 .53 .40 .88 .46 
9 .40° .40" .52 .45 .84 .50 

10 .41 .45 .51 .48 .80 .55 
11 .42* .50'' .50" .50* .78 .60 
12 .43 .60 .51 .55 .77 .65 
13 .45 .68 .52 .60 .76 -70 
14 .47 .72 .53 .70 .75 .73 
15 . 4 9 c .75* . 5 4 ' . 7 5 c .75* . 7 5 c 

16 .51 .78 .56 .77 .76 .80 
17 .52 .80 .57 .82 .76 .85 
18 .54* .90" .59'' .90" .77 r f .90-* 
19 .57 .95 .61 1.08 .79 1.15 
2 0 .59 1.00 .64 1,20 .82 1.40 

. . . , ^ . U L I . / m i . , . . , i j i u i g i n t t i u i u i cose ana minimum average 
total unit cost are equal on A land there is no rent on any of the lands. 

* At P± (50v per bu,) where marginal unit cost and minimum average unit 
cost are equal on B land there is no rent on B land but a rent on A land of $.88 
( 11 units X difference between average unit cost and marginal unit cost, or 
S.50 — $.42, or H cents). 

•At P3 (75C per bu.) where marginal unit cost and minimum average unit 
cost are equal on C laud, there is no rent on C hind but a rent of $3.15 (15 
units X difference between average unit cost and marginal unit cost, or 75£ — 
54c, or 21 cents'! 0 n B land and nf $3.90 { 15 units X 26c) on the A land. 

- At P^ (90< per bu.) :\U three grades of land would be yielding rent as 
follows: A, $6.48; B, $5.58; and C, $2.34. 
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since at this price marginal cost and average cost are equal, the B 
land yields no economic rent. Between prices P2 and P3, grade B 
land yields rent, and that on grade A land is correspondingly in
creased. At price P:i, when grade C land comes into production, the 
rent on grade B land is shown by the area P3ENP2 and the eco
nomic rents on grades A and B amount to $3.90 and $3.15 respec
tively (see Table 4 ) . 

At price P4, grade C land would also yield a rent, and the amount 
would equal the area of the rectangle P4LSPS, or $2.34, as shown 
hi Table 4. A careful analysis of Table 4, and close study of Figure 
16, will indicate the method by which economic rent is determined 
for various grades of land, and the amount of such rent, given the 
cost and price situations listed in Table 4, and assuming pure com
petition in the production of any one product. 

Rent as a Cost of Production. Economic rent on land that has 
only one particular use will be determined by the difference be
tween the price of the product and the costs of labor and capital 
used in producing each unit of output. Under these conditions, rent 
is not a cost factor that helps to determine output and price. In the 
competition for use of land that has several uses, a particular use 
will have to pay a rental at least equal to that which the land could 
earn in its best alternative uses, in order to obtain use of the land. 
Expansion of output accompanying increased demand for the prod
uct will necessitate drawing land away from other uses, and the 
price which will have to be paid for the use of the land will rise. 
The minimum supply price of each piece of land will be the amount 
which the land could earn in its most profitable alternative use, and 
may be referred to as the opportunity price of the land or transfer
ence cost. In other words, rent is determined simply by supply and 
demand with opportunity for other uses as one factor limiting sup
ply or increasing demand. 

The use which can outbid all other uses to which a piece of land 
may be put may be considered the highest and best use, from a 
strictly economic standpoint, for this land. 2 The price of the product 

2 The highest and hest use from an economic point of view may not be the 
highest and best use from a social point of view. Letting crops fight it out for 
the use of land under a system of laissez faire, on the grounds that whatever 
pays most or best should have the right to use the land, may result in im
poverished soil and distressed families. This policy, which was largely followed 
by the United States prior to 1933, resulted in the disappearance of forests 
which were not replenished, destruction of soil fertility, increased soil erosion, 
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and, in the case of urban land uses, unregulated and unrestricted competition 
causing industrial slums and poorly planned cities. The need for social control 
of purely economic motives in utilization of land resources under these condi
tions is obvious. 

s The consideration of rent as a cost of production by the individual oper
ator should not be confused with the fact that for society as a whole land rent 
docs not constitute a production cost. From the point of view of society, any 
payment for the use of land resources is a surplus over supply price, since the 
supply of land taken in the aggregate is fixed by nature anil man cannot change 
the total amount of land resources in order to secure a price for it. Thus, the 
elasticity of supply of land in the aggregate can be said to be zero. 

will b e determined at the point where price just equals marginal 
cost ( including transference cost, or opportunity cost of the land) 
on the highest-cost land to b e utilized in production. T h e marginal 
land ( t h a t land which will leave production first, if the price of the 
product falls, and where price just equals average total unit c o s t ) , 
need not b e the least efficient nor the poorest land in use. L a n d best 
suited for the production of corn may also be the best suited for p r o 
ducing milk. If this w e r e the case , such land might b e the first to 
b e withdrawn from corn production and turned to dairy farming, if 
the price of corn dropped. 

If the transference price of land to a given industry is rising as. 
more land is used, firms using land with the lowest opportunity 
price will be able to obtain the same price for their product as firms 
using the highest-cost land. They will expand output to the point 
where marginal cost equals price, but a surplus return will be 
secured on t h e intramarginal lower-cost units of output. If the firms 
using land with the lower opportunity prices lease the land outright, 
they will be able to secure the surplus; if not, the landlord will be 
able to secure the full economic rent as soon as the lease expires, 
through competit ive bidding by tenants. 

F o r t h e individual operator , all rent of all productive agents must 
be considered a cost of product ion . 3 If the operator leases land, cash 
payment of the rent is obviously a cost. If the landowner uses the 
land himself, the full payment h e could have received by leasing 
the land will be an opportunity cost. While this is not a cash outlay, 
it should be considered a cost if proper accounting procedures a r e 
to be followed with regard to the correct source of the landlord's 
income because , unless opportunity cost is considered, he may b e 
overlooking a c h a n c e to make a greater income. Considering all 
payments m a d e for the use of land ( w h e t h e r as a money cost, cash 
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rent, or opportunity cost) as a cost of the individual operator helps 
to determine which operator is to obtain the land for use in produc
ing a given good or service. 

If costs of production on two pieces of farm land .are identical 
(that is, if they are equally productive), the one located nearest the 
market for the product will command the higher rent, due to differ
ences in cost of transportation. The full amount of this difference 
will be an addition to the economic rent of the better-located farm, 
and may be referred to as location value. Location value is of par
ticular economic importance in urban land utilization, extremely 
high rentals being paid for many preferred sites in such cities as 
New York or Chicago. In other words, in the case of agricultural 
land, rent is paid in order to save transportation charges, while in 
the case of urban land, rent is paid in order to secure a larger vol
ume of sales. 

Rent as an Unearned Increment. The concept of unearned in
crement was formulated by John Stuart Mill directly from the 
Ricardian theory of rent. Ricardo defined rent as ". . . that portion of 
the produce of the earth which is paid to the landlord for the use of 
the original and indestructible powers of the soil." 4 The Ricardian 
theory contends that unequal costs in the production of agricultural 
commodities, in the face of equal market prices, as set by the high
est cost producer, yield differential rents which in capitalized form 
constitute a source of unearned increment for the owner of more 
fertile or more advantageously located lands. All other types of in
come, such as wages, interest, and profits, under a system of private 
ownership of the means of production, were considered to represent 
just compensation for actual services, so that only the landowner 
"grows richer, as it were, in his sleep without working, risking, or 
economizing."5 This latter concept grew out of the fact that land is 
a natural product, the total physical supply of which cannot be in
creased by man, and has certain indestructible physical qualities, 
particularly extension and location. Those who own land secure 
benefits from these differential returns on better-located or more 
fertile lands, not because of any effort of their own but merely be-

4 David Ricardo, Principles of Political Economy and Taxation, 1st ed., 
1819. chap. II. 

5 John Stuart Mill, Principles of Political Economy, London, new ed., 
1909, p. 18. 
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c a u s e of t h e f a c t t h a t t h e y s e c u r e d natura l a d v a n t a g e s t h r o u g h c o n 
trol of o w n e r s h i p rights to these p a r t i c u l a r pieces of land-

Appl ica t ion of the differential pr inciple a d o p t e d by R i c a r d o to 
o ther e c o n o m i c f a c t o r s reveals t h e ex is tence of e l e m e n t s of " u n 
e a r n e d i n c r e m e n t " in vir tual ly all s p h e r e s of e c o n o m i c act ivi ty . 
M o r e o v e r , land, like c a p i t a l , is p r o d u c e d , in t h a t it c o m e s into e c o 
n o m i c use t h r o u g h h u m a n ac t iv i ty the s a m e as o th e r p r o d u c t i o n 
a g e n t s d o . T h e r e a r e c e r t a i n v e r y definite costs in p r o d u c i n g a n d 
utilizing land, as w e shall s e e later in this c h a p t e r . It is unsound t o 
a r g u e that i n c r e m e n t f r o m differential re turns in t h e util ization of 
land is u n e a r n e d , while differential re turns a c c r u i n g in the c a s e of 
m o r e efficient l a b o r e r s or m a n a g e r s , a n d superior g r a d e s or types of 
capi ta l a r e " e a r n e d . " I t is t r u e t h a t land in its r a w s t a t e is the c r e a 
tion o f n a t u r e a n d , in this s e n s e , o r ig inal . It is a lso t r u e t h a t m a n y 
of t h e cos ts o f " p r o d u c i n g " land a r e not b o r n e by t h e o w n e r , but 
t h e f a c t remains t h a t b e f o r e l a n d is a v a l u a b l e f a c t o r in p r o d u c t i o n , 
m a n m u s t m a k e specific c o n t r i b u t i o n s t o it. 

A s economic t h e o r y has turned f r o m tire c o n c e p t of n a t u r a l v a l u e 
to that of m a r k e t v a l u e , l imitation of t h e c o n c e p t of u n e a r n e d in cr e 
m e n t t o o n e f a c t o r o f p r o d u c t i o n ( l a n d ) h a s b e c o m e m o r e a n d m o r e 
u n t e n a b l e . C u m u l a t i v e e x p e r i e n c e with c y c l i c a l p r i c e f luctuations 
has led e c o n o m i s t s to c o n c l u d e t h a t u n d e r c h a n g i n g m a r k e t c o n d i 
tions, equal out lays of c o s t m i g h t yie ld v e r y u n e q u a l re turns , a n d 
that t h e s e m i g h t a c c r u e t o labor , t o t h e e n t r e p r e n e u r , o r t o the 
o w n e r of c a p i t a l , us well as t o t h e o w n e r of land. T h u s , all forms o f 
accre t ions to t h e r e a l v a l u e of people ' s p r o p e r t y w h i c h a r e not fore
seen by t h e m or in a n y d e g r e e d u e t o efforts m a d e , intel l igence exer 
cised, risks b o r n e , or capi ta l invested b y them, also b e l o n g in t h e 
c a t e g o r y of u n e a r n e d increment. 1 ' ' M o r e o v e r , in m o d e r n t imes w h e n 
o w n e r s h i p o f agr i cul tura l a n d u r b a n land c h a n g e s h a n d s m o r e fre
quent ly , t h e b u y e r of l a n d w h o p a y s out of his earnings a pr ice r e 
flecting the c a p i t a l i z e d value of t h e rent secures an i n c o m e from his 
land w h i c h is no longer u n e a r n e d i n c r e m e n t in t h e sense in w h i c h 
Mill in terpre ted it. but ra ther interest on capi ta l invested. 

T h e t r e a t m e n t of rent as u n e a r n e d i n c r e m e n t Jed to t h e formula
tion of d e m a n d s for abol ishing p r i v a t e o w n e r s h i p of land, w h i c h is 
t h e s o u r c e of rent p a y m e n t s , or to m e t h o d s of social izing rent b y 

" Cf. C. B. Bye. Developments and Issues in the Theory of Rent, Columbia 
University Press, 1940, pp. 77--7S. 
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taxing the unearned increment 100 per cent. The latter plan would 
retain private property in land, but would enable the state to appro
priate part or all of the economic rent. Henry George's single-tax 
proposal 7 was advanced as a means of appropriating rent through 
taxation rather than through nationalization of the land itself." 

Modern Rent Theory. Where many earlier rent theorists at
tempted to explain rent as a unique return basically different from 
returns to the other factors of production and classical doctrine 
emphasized differing grades of land and differentials measured from 
extensive and intensive margins, present-day economists stress 
fundamental demand-supply relationships and the accompanying 
principles of marginal productivity and opportunity cost common to 
all production factors. These have been presented in the first section 
of this chapter; and it will be recalled that although marginal units 
and marginal costs were used, this was merely to ascertain at what 
point interaction of total supply and total demand establishes equi
librium, and that in reality all supply and demand units are con
sidered equally important in the pricing process. It can therefore 
truly be said that the earlier distinctions between price-determined 
and price-determining factors disappear. This equilibrium sets the 
price of the product and, with other forces, determines returns 
to the production agents. Consequently, neither the prices of prod
ucts nor the prices of production factors are entirely causes or en
tirely effects; they are, rather, interdependent parts of the whole 
complex economic process. 

The increasing tendency of modern economists to explain rent in 
terms of fundamental demand-supply relationships through mar
ginal productivity and opportunity cost is a great improvement over 
earlier rent theories. This use of general value theory rather than of 
a unique or peculiar principle is probably the most important recent 
contribution to the unification of distribution theory.5 1 The increas
ing acceptance of this explanation of rent indicates a general respect 
for consistency of method, and a widespread desire for a single com
prehensive principle which can be applied uniformly to all types of 

7 Henry George, Progress and Poverty, author's ed. Wm. M. Hinton, San 
Francisco, 1879. 

8 Taxation of economic rent is discussed in detail in Chapter XVI. 
a Cf. Bye, op. cit., p. 106. According to Bye, "The development reaches 

fruition when rent is included among the cost manifestations of the equilibrium 
process," 
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i n c o m e . , n T h i s s h o u l d n o t b e i n t e r p r e t e d t o m e a n t h a t condi t ions o l 
supply a n d d e m a n d a r e e x a c t l y the s a m e or o p e r a t e in precisely t h e 
s a m e w a y in d e t e r m i n i n g land i n c o m e or rent as in d e t e r m i n i n g 
l a b o r i n c o m e or wages, or t h e o t h e r dis t r ibut ive shares in p r o d u c 
tion. It m e a n s m e r e l y t h a t the s a m e t e c h n i q u e or general a p p r o a c h 
is a p p l i c a b l e a n d that this a p p r o a c h is a d e q u a t e to reveal condi t ions 
of d e m a n d a n d supply p e c u l i a r t o individual f a c t o r s of p r o d u c t i o n 
w h i c h n e c e s s i t a t e s o m e modificat ion in t h e appl icat ion of t h e pr in
ciples . 

C A P I T A L I Z E D R E N T A N D I N C O M E D I S T R I B U T I O N 

L a n d secures its v a l u e f o r economic p u r p o s e s b e c a u s e of t h e net 
re turns o r e c o n o m i c rent it will s e c u r e for its o w n e r . In this sense , 
land has v a l u e for t h e s a m e reasons t h a t a n y oth e r e c o n o m i c good 
h a s value . H o w e v e r , the g r e a t e r durabil i ty of land as a p r o d u c t i o n 
f a c t o r , c o m p a r e d with main- f reely r e p r o d u c i b l e g o o d s , results in 
p e c u l i a r e m p h a s i s upon f u t u r e e a r n i n g c a p a c i t y of t h e l a n d for pur
poses of l a n d valuat ion . M o r e o v e r , b e c a u s e of t h e lack of s t a n d a r d 
ization a m o n g different l a n d units, the re la t ive i n f r e q u e n c y of sales 
of s o m e types a n d g r a d e s of land in m a n y localities, a n d t h e dis
o r g a n i z e d local c h a r a c t e r of the rea l -es ta te m a r k e t , individual judg
m e n t is m o r e influential in t h e valuat ion of l a n d t h a n in that of 
s t a n d a r d i z e d goods in a b e t t e r - o r g a n i z e d m a r k e t . 1 1 

C a p i t a l i z a t i o n o f R e n t i n t o L a n d V a l u e s . T h e b u y e r of land 
is ac tual ly b u y i n g t h e right lo r e c e i v e a scries of annual in come s , 
a n d t h e most tangible basis for j u d g i n g w h a t these annual i n c o m e s 
will be in t h e f u t u r e is w h a t they h a v e b e e n in the i m m e d i a t e past . 
S tudies s h o w t h a t i n c o m e r e c e i v e d f r o m l a n d for a s e v e n - y e a r or 
t e n - y e a r per iod p r e c e d i n g sale is a most effect ive g a u g e of the p r i c e 
the p u r c h a s e r will a g r e e t o p a y . 1 - T h e c o m m o n l y a c c e p t e d formula 
for c a p i t a l i z i n g t h e series of e x p e c t e d a n n u a l i n c o m e s into land 

values is V = -- w h e r e " V " is the v a l u e of t h e land, "a" t h e a n n u a l 

i n c o m e , a n d " r " the g o i n g r a t e of interest . T h e va lues so d e t e r m i n e d 
may be r e f e r r e d to as the c a p i t a l i z e d " p r o d u c t i v i t y v a l u e " of t h e land. 

1 0 Loc. cit. 
1 1 E. \V. Morehouse, "Land Valuation," in Encyclopaedia of the Social 

Sciences, vol. IX, p. 137. 
Ux\ cit. 



2 1 6 L A N D E C O N O M I C S 

This formula is a reduction of the more complex one which shows 
algebraically t h e value of e a c h expected annual increment dis
counted to present v a l u e . 1 3 In other words, if the annual net return, 
or economic rent, of a piece of land is $ 6 per y e a r and the going rate 
of interest is 6 per cent, the value of the land is $100 . This piece of 
land will yield t h e same annual net return as $ 1 0 0 p l a c e d a t interest 
at 6 per cent will yield during the same length of time. F r o m a strict 
productivity point of view, therefore, the piece of land is worth 
$ 1 0 0 . or the same as the amount which, at the going rate of interest, 
would yield $6 annually. 

T h e above formula assumes a constant annual net income or rent 
from the land, whereas in reality the net income earned fluctuates 
considerably from year to year or from period to period. Conse
quently, an element of anticipation m a y have to be included in the 
capitalization process. T h e formula m a y b e altered to include this 
expectation by adding or subtracting a factor which m a y b e referred 
to as "i" or the amount of expec ted annual increase or decrease. F o r 
example, if the annual net return or rent from a piece of land is ex
p e c t e d to increase at a constant arithmetical ra te , the formula would 

be V =r — 1 - —; whereas if the future net income or rent is expected 

to decrease at a constant arithmetical rate , V = . An exten-
r r-

sion of this formula has been suggested to make it more applicable 
to practical conditions, because declines in land rent through soil 

1 3 The formula for the present value of a given number of dollars ( a ) due 
in n years, if the interest is compounded annually at the rate r, can be deter
mined bv the formula T~\—r:,- This formula is derived from the fact that 

(l + r)» 
X dollars compounded at a rate r would be x( 1 - f T)t, and if x( 1 -f r)t = a, 

then x = _|_yj7- Consequently, if the net income or economic rent of a piece 

of land is $«, its value could be expressed by the following equation: 

(1 +r)^ (I + r ) 2 ( l + r ) J ( 1 + r ) * U + r ) » 
a 

The limit of the sum of such a series is — — — , which reduces to - , 

1 — r 

(1 + r ) 

so that the equation showing the succession of expected annual incomes dis

counted to present value and added reduces to the formula V = — • 
r 
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depletion, changes in market conditions, etc . , do not usually reach 
z e r o : 1 4 

a i Y I 7 

v = 7 + F L
1 - ( r T 7 F r r ] 

In this formula, n = the number of years during which constant 
increments or decrements occur . In the case of decrements , n means 
the number of years during which constant annual decreases occur , 
whether they level out at a positive figure d u e to shifting the land 
to some other use, or for some other reason, or to a level at zero or 
below. At best, however , these formulas can be used in most cases 
only as rough approximations or guides, because land incomes ordi
narily do not increase or decrease at a uniform rate. There will be 
increases in some years a n d decreases in others, or alternating in
creases and decreases, or changes in the rate of increase or decrease, 
and the formula would huve to b e changed t o fit these conditions. 
Also, it is necessary to have an excellent system of cost accounting 
to determine net income or economic rent from land, and to sepa
rate the return attributable to land from surplus wages or excess 
profits from superior management . 

T h e student should not overlook the fact that the preceding 
formulas also assume a constant interest rate. If the interest rate 
declines, a piece of land earning the same net return as indicated 
above—that is, $6—would b e worth considerably more than $100. In 
other words , if the interest rate declines from 6 per cent to 3 per 
cent, the value of the land would double. Mortgage rates of interest 
in the United States, for example, vary considerably in different 
parts of the country, and these variations have a significant effect 
upon the level of land values in these areas. 

D i s p a r i t i e s B e t w e e n L a n d V a l u e s a n d Capi ta l ized R e n t , T h e 
student should not conclude from the preceding discussion that land 
values actually found to exist in various areas at different periods 
will represent strictly the capitalization of the economic rent or net 
income to b e derived from utilization of such lands. T h e r e are m a n y 
reasons why current land values do not correspond more closely to 

' * J. J . Livers and G. 11. Craig, " A Note on 'Role of Soil Depletion in L a n d 
Valuation,' " in Journal of Farm Economics, vol. X X I I , no. 4 . November 1940 , 
pp. 773 if.; D. B. Ibacli, " T h e Role of Soil Depletion in Land Valuation," in 
Journal of Farm Economic*, vol. X X I I . no. 2, May 1940. pp. 460 fi.; and chap. 
XV give a more detailed discussion of this problem. 
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capitalized income values, and only a few will be mentioned brieflv 
here. Institutional forces play an important part in determining land 
values and lease rates. Custom and tradition frequently result in 
levels of land values or lease rates considerably above those justi
fied on the basis of economic rent or net income to be secured from 
utilization of such lands. Richard Jones did not believe that 
Ricardo's explanation of rents on the basis of economic forces was 
realistic. Jones observed that peasant rents resulted from causes 
other than strict capitalization of economic rent, and that competi
tion, being limited by custom, resulted in actual rents and land 
values different from those which would have been established by 
purely economic f o r c e s . 1 5 Jones divided rents into two c l a s s e s -
peasant rents and farmers ' rents; and he argued that peasant rents are 
determined solely by a bargain between the proprietor and a set of 
laborers who are chained to the soil and who use their small capital 
to get a b a r e subsistence. 

Psychological or sentimental values placed upon land, or social 
prestige which may arise from ownership of particular types or 
parcels of land, may also determine the level of land values and 
leases. M a n y people to whom land ownership brings a sense of 
security which Ownership of other property does not give a r e will
ing to pay more for land than the capitalized net return at the going 
interest ra te would justify. In addition, a large number of people 
believe that since land is c rea ted by nature and cannot b e repro
duced, land values will tend to rise as civilizations mature and grow
ing population increases the demand for products of the land. This 
causes land values to rise above the level justified by current eco
nomic returns. 

Regardless of the reasons for existing disparities between land 
values and capitalized rent, it should be obvious that if the land
owner is to secure a reasonable return on his investment, or operate 
the land with a reasonable profit, he should be cautious about over
bidding the capitalized net income value in the price he pays for 
land. This is true whether the operator is purchasing or renting the 
land. It can be said, therefore, that economic rent is the most impor
tant single factor to consider in appraising the level of values of 
urban, agricultural, forest, mineral, or any other t y p e of land. 

1 C Richard loncs, Peasant Rents, Macmillan, London, 1895; and discussion 
of Jones' criticism of Ricardo in L . H . Haney, ( e d . ) , History of Economic 
Thought, rev. ed., Macmillan, 1920, pp. 4 7 3 ff. 
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C O S I B in Utilizing L a n d . It has been implied that land, while it 
may be physically free, is not economically free. In other words, 
land as it occurs in nature is not scarce, but, as a factor of produc
tion, land is scarce because various costs in the form of money, 
work, time, and management are required to expand its economic 
supply. Urban land is not ready for the home buyer until such 
improvements as streets, sidewalks, curbs, trees, filling, and drain
age have been provided. Except in the case of such extensive uses 
as grazing or wild hay production, agricultural land improvements 
must ordinarily be made before the land is ready for man's use. 
Labor and capital must be expended for clearing, removing stumps, 
and leveling, draining, or irrigating the land, depending upon its 
location and character. The cost of clearing cut-over stump lands in 
the Pacific Northwest, with the latest mechanical equipment, is 
about $15 per acre merely for removing the stumps. The cost of 
improvements on dry-land areas through the application of irriga
tion water frequently exceeds $200 an acre. In addition to these 
improvements to the land itself, considerable outlay must be made 
in the form of housing, fencing, and related expenditures. 

Uses of land in most American communities change from time to 
time. In the case of urban land, corner lots formerly used for 
churches or stores may be used for gas stations or garages. Acres 
formerly tilled or grazed may be used as a landing field for air
planes. Acres formerly mined may be used for agricultural purposes, 
and so may cut-over forest lands. Areas of scenic value, formerly 
used for agriculture, may be devoted exclusively to recreation. 
Lands often mature or "ripen"' into higher or more intense uses. 
For example, when garages or stores supplant homes, or when 
rather poor agricultural lands develop into highly valuable recrea
tional areas, the land moves from a lower to a higher use. Ripening 
costs arise from the fact that there is a time element involved in the 
shifting of land from lower to higher uses. For example, near urban 
areas, farm lands may be subdivided and advertised for sale as city 
lots for several years, paying higher taxes assessed on the basis of a 
suburban valuation. It may be several years later that the land is 
actually developed and urban houses constructed on it. In many 
cases, no income whatever is secured from the land during the 
|tcriod in which it is shifting from agricultural to urban use. Numer
ous examples of such instances may be discovered on the outskirts 
of practically every growing city. 
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Similar situations can be cited in the case of forest lands. Rapid 
deforestation in the United States produced more cut-over land than 
settlers could take up promptly for agricultural use. Consequently, 
a period of time elapsed between deforestation and the use of the 
land for farming, when certain inevitable costs including interest on 
investment, taxes on the property, and related upkeep charges 
accumulated. 

Costs of shifting land from lower to higher uses are frequently 
enough to prevent the actual accomplishment of such a shift. These 
costs may be referred to as costs of supersession. A good example is 
the case of a grain farmer who sees considerable profit possibilities 
in producing milk and other dairy products, but finds that changing 
his farm from a grain-producing unit to a dairy farm necessitates 
such heavy costs as remodeling old buildings or constructing newand 
adequate ones, purchasing much new equipment, livestock, etc. In 
urban areas, similar costs of supersession are frequently tremendously 
large, preventing or postponing the shift from lower to higher use. 

It is evident, then, that land as a factor in production is not a free 
good, and that considerable expenditure of human effort and capital 
must be made before the land will be useful in combination with 
other production factors. Even the western homesteads given away 
by the U. S. government, beginning in 1862, were scarcely a gift of 
nature, so great were the costs to many settlers in hardship and fail
ure. Even the successful homesteader paid a tremendous price in 
labor and materials before these lands were brought into a state of 
productiveness. The free homestead policy of the federal govern
ment has been referred to as a program where "Uncle Sam bet the 
settler he could not last five years." (The settler, under the early 
free-homestead laws, was required to live on the land five years and 
make certain improvements before securing title to the land.) 

T h e Future of Rent. Certain forces which may decrease or in
crease the rents of land in the future should be noted. Changes in 
dietary habits may cause agricultural rents to decline or to rise, for 
if people consume less food, decreased demand for foodstuffs will 
lower agricultural rents. Even a shift in dietary habits from animal 
and cereal to vegetable and fruit products may tend to reduce agri
cultural rents, since fewer acres are needed to feed a population 
which uses more vegetables and fruits and fewer animal products 
and cereals. 
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It is impossible to prophesy that either agricultural or urban rents 
will increase over a long period of time; naturally, agricultural rents 
will increase only if demand for agricultural products increases 
more rapidly than the rate at which new agricultural production 
methods are discovered and effected. Urban rents for business sites 
will increase only if people concentrate more and more of their buy
ing in a given locality. Improved methods of transportation, which 
cause population decentralization, and new methods of marketing 
may offset this tendency. It is true that man has many weapons with 
which to combat the tendency of returns to diminish; but it is im
portant, nevertheless, to remember that there is an absolute limit on 
land resources and that the Principle of Diminishing Productivity 
is always operating. 

The student of land economics should remember that changing 
techniques and methods of utilizing land, as well as methods and 
practices of distribution and consumption, will change the pro
portions of the factors used, but not the basic principles which 
govern these combinations and determine the amount of rent for 
different grades of land. W e live in a dynamic society, not in a static 
order; and while the principles will apply with equal effectiveness 
under different conditions, the points representing the most profit
able combination of factors will result in different amounts of land 
being used with a given amount of capital, labor, and management, 
or vice versa, depending upon costs, production techniques, prices, 
and related conditions. 
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A G R I C U L T U R A L L A N D 

AcmcuLTUHE uses a l a r g e r a c r e a g e of t h e ear th 's s u r f a c e t h a n a n y 
o ther m a j o r use e x c e p t forestry , a n d at least 6 0 per c e n t of t h e 
world 's p o p u l a t i o n ( a g r e a t e r p r o p o r t i o n t h a n in any o th e r s ingle 
o c c u p a t i o n ) is d i rec t ly e n g a g e d in cul t iva t ing t h e soil . 1 T h u s , for t h e 
w o r l d as a w h o l e , a g r i c u l t u r e m a y b e c o n s i d e r e d t h e most i m p o r t a n t 
land use . H o w e v e r , t h e i m p o r t a n c e of a g r i c u l t u r e varies c o n s i d e r 
a b l y a m o n g die nat ions . F o r e x a m p l e , in t h e U n i t e d States , t h o u g h 
m o r e t h a n half t h e total land a r e a is in f a r m s , less t h a n a f o u r t h of 
t h e p o p u l a t i o n lives on f a r m s ; a n d t h e v a l u e of agr i cul tura l land is 
e s t i m a t e d t o b e only a p p r o x i m a t e l y three-fifths as grea t as t h e v a l u e 
o f u r b a n residential l a n d . - F r o m the s t a n d p o i n t of e m p l o y m e n t , 
a g r i c u l t u r e in the U n i t e d Sta tes e m p l o y s a b o u t a fifth of t h e g a i n 
fully e m p l o y e d , w h i l e m a n u f a c t u r i n g a n d m e c h a n i c a l industries e m 
ploy nearlv a third. In m o r e highly industr ial ized nations, like E n g 
land, a g r i c u l t u r e is even less impor tant . E n g l a n d p r o d u c e s o n l y 
a b o u t a third of the agr icul tura l p r o d u c t s she uses, d e p e n d i n g u p o n 
i m p o r t e d agr icul tural g o o d s , p a i d for by industrial exports , i n c o m e 
on inves tments , a n d o ther sources , t o f e e d her popula t ion . 

R o l e o f A g r i c u l t u r e in t h e E c o n o m y . A g r i c u l t u r e is r e g a r d e d 

by m a n y agr icul tura l a n d industrial leaders as t h e most i m p o r t a n t 

1 By "agricultural land" is generally meant all land devoted to the pro
duction of cultivated plants and domestic animals. Of the approximately 
36,000.000.000 acres oi land on the earth, slightly over 2.,500,000,000 acres, 
or about 8 per cent, are now cultivated, and an additional 1,344,000,000 acres 
of arable laud is in pasture. Thus, nearly an eighth of the total land area is 
used for agricultural purposes. Great desert, polar, and mountainous regions 
unsuitable for agriculture comprise a large part of the earth's surface, the 
polar regions alone exceeding 16,000,000 square miles, or a twelfth of the 
earth's surface. 

3 According to Duane, the value of all agricultural land in the United 
States is about 22 billion dollars, and the value of urban residential land is 
more than .37 billion dollars. Doane estimates that the value of land devoted to 
public highways is about 24 billion dollars, or mure than the total value of all 
agricultural land. (R. R. Doane, The Measurement of American Wealth, Har
per, 1933, p. 199.) 

2 2 5 
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or essential o c c u p a t i o n , the keystone of e c o n o m i c a n d business life, 
a n d t h e highest a n d most desirable use to which land can b e p u t . 3 

This point of v iew is c o m m o n l y r e f e r r e d t o as "agr icul tural f u n d a 
m e n t a l i s m . " I ts p r o p o n e n t s a r g u e t h a t t h e i m p o r t a n c e of agr icul ture 
in the e c o n o m y c a n n o t b e m e a s u r e d in terms of the relat ive p r o p o r 
t ion of t h e popula t ion o r the relative value of the capital ( l a n d a n d 
i m p r o v e m e n t s ) in agricultural p r o d u c t i o n . 

E v e n in m o d e r n nations like the U n i t e d States , about 2 0 p e r c e n t 
of the popula t ion is e n g a g e d in agr icul ture , a n d agr icul ture employs 
direct ly s o m e 6 0 p er c e n t of the total populat ion of the world. It 
m u s t a lso b e a c k n o w l e d g e d t h a t agr icul ture furnishes a n i m p o r t a n t 
p a r t of the mater ia ls for m a n u f a c t u r i n g and c o m m e r c e . M a n y f a r m 
p r o d u c t s m u s t b e processed and t ranspor ted to the points of c o n 
sumption, a n d many occupat ions such as t ransportat ion, m a n u f a c 
turing, banking, retailing, merchandising, a n d the professions find 
their prosper i ty d e p e n d e n t u p o n v o l u m e a n d v a l u e of agr icul tural 
output . Mining a n d forestry likewise furnish a c o n s i d e r a b l e p a r t of 
t h e materials for m a n u f a c t u r i n g and c o m m e r c e , b u t agr icul ture m a y 
b e said t o p r o d u c e a m o r e essential type of p r o d u c t than these , in 
t h e last analysis, b e c a u s e it produces the foodstuffs necessary to sus
tain life itself. In some areas , however , the forest p r o d u c t s a re essen
tial for heat ing a n d shelter , a n d h u m a n living a t its present level 
w o u l d not b e possible in m a n y areas without forestry, o r mining. 
M o r e o v e r , f o r t h e m a i n t e n a n c e of our m o d e m level of living, t h e 
automobi le m a n u f a c t u r i n g plants of Detroi t a re just as f u n d a m e n t a l 
as t h e cot ton fields of the South or the w h e a t farms of the W e s t . 
O n l y w h e n w e think of levels of living in terms of the most primi
tive kind of e c o n o m y c a n w e c o n c l u d e that agr icul ture is strictly the 
most f u n d a m e n t a l enterprise . 

In spite of the emphasis which m a n y leaders h a v e placed upon 
the f u n d a m e n t a l n a t u r e of agriculture , a n d in spite of the fact that 
f o r t h e w o r l d as a w h o l e m o r e people a r e t o d a y e n g a g e d direct ly in 
a g r i c u l t u r e than in any other occupat ion , history reveals a t rend, 
most c o n s p i c u o u s in the m o r e a d v a n c e d nations, t o w a r d a smaller 
p l a c e for agr icul ture in national e c o n o m i e s , 4 as invention p r o c e e d s 

: ; For numerous citations from addresses and writings of many agricultural 
leaders in regard to the fundamental character of agriculture, see I. S. Davis, 
On Agricultural Policy, 1926-1938, Food Research Institute, Stanford Univer
sity Press, 1939, chap. II. 

4 Tin's trend seems so pronounced that Davis ventures to state, as a law of 
economic history, "Economic progress, broadly viewed, fends to be accom
panied by a decline in the relative importance of agriculture." (Ibid., p. 27 . ) 
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a n d c o m m e r c e , industry, the arts, a n d t h e professions are expanded. 
This trend has been noticeable since 1S50, and more particularly 
after the First W o r l d W a r . In George Washington's time, three-
fourths of t h e population of t h e United States lived on farms, while 
today less than a fourth are farm people. More than half the people 
( 5 6 . 5 per cent, according to the 1940 census) live in urban areas 
( incorporated places with a population of 2 5 0 0 or m o r e ) and the re
maining fourth live in villages and towns of less than 2500 . In E n g 
land and Wales , some 7 8 per cent is urban. M a n y believe that it is 
unwise to maintain an unnecessarily large farm population, and that 
from the standpoint of long-time maximum satisfaction of human 
wants, it is desirable to devote the smallest possible proportion of 
total national energy to providing for the essential wants of food, 
shelter, and clothing. In this way, a maximum is available for leisure 
activities and for satisfying human wants for the wholesome non
essentials. 5 

T h e recent decline in many farm populations, and a correspond
ing decline in the relative importance of agriculture in national 
economies ,have given rise to a fear on the part of m a n y t h a t the food 
supply will be inadequate, or that because agriculture is disintegrat
ing, civilization itself is disintegrating. L a r g e agricultural surpluses 
in the United States, C a n a d a , and odier large exporting nations 
should tend to alleviate any fears regarding the inability of the 
world's fanning population to produce an ample food supply. H o w 
ever, the fears that declining farm population may mean declining 
civilization, since farm areas are the source of urban populations, 
are not so easily disposed of. It is t rue that birth rates a r e highest 
in rural areas, and it is true that rural areas have supplied urban 
areas with young people and enabled cities to increase in popula
tion or maintain themselves. T h e seriousness of a declining birth 
rate accompanying an increase in urbanization depends upon the 
efforts and adjustments made to meet the impacts of declining popu
lation on the economy. Ignoring the argument that the farm is the 
place to raise the healthiest young people, there is still the argu
ment that a nation may experience serious internal maladjustments 
unless it plans carefully for the effects of a declining population. 
T h e pressures, real or imagined, which arise because all nations do 

s See the author's treatment in "On Agricultural Policy," Journal of Farm 
Economics, May, 1940, pp. 484—492, a critical review of Davis's book. On Agri
cultural Policy, 
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not experience the same population trends at the same time, are an 
important cause of modern warfare. 

increased impersonalization is also associated with declining farm 
population and increased urbanization. Agricultural communities 
are areas of primary group relationships, where the predominantly 
personal associations and dealings make local controls and social 
bonds stronger; while in modern urban areas human relationships 
are highly impersonalized and economic relationships tend toward 
monopolistic combinations and imperfect competition, resulting in 
serious maladjustments. Since primary group relationships charac
teristic of farm communities are an essential counterpart of demo
cratic, more freely competitive societies, many feel that the declin
ing importance of agriculture has grave implications for the future 
of such societies. 

T H E S U P P L Y O F A G R I C U L T U R A L L A N D 

Agriculture must compete successfully for the use of land with 
other major uses. Ordinarily, forestry is considered a lower use of 
land than agriculture. Nevertheless, in some national reforestation 
programs, agricultural land is frequently taken for reforestation, be
cause until reforestation is undertaken, the land is continued in agri
cultural production and contributes to the total agricultural output, 
although it may be submarginal for farming. Agricultural land is 
continually being drawn upon for expanding urban, recreational, 
mining, and transportation uses. Less than three-fifths (58 per cent) 
of the total arable land of the earth is used either for crops or pas
ture. Thus, the economic supply of land for agriculture, viewed from 
the standpoint of area or acreage, could almost be doubled. Whether 
this acreage will ever be utilized for agricultural production de
pends upon the relative profitableness of agriculture compared with 
other possible uses of the land. 

Physical Factors Determining Suitability of Land f o r Agri
culture. In general, physical factors are more strategic in agricul
tural land utilization than in utilization of land for other purposes; 
furthermore, within the field of agriculture, physical factors limit 
the use of land for crops more than for pasture. 0 Soil characteristics, 

r ' C r o p plants are ordinarily of greater annua] value than pasture plants 
and require m o r e favorable physical conditions and m o r e careful attention and 
husbandry than pasture plants. T h e moisture and temperature requirements of 
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t o p o g r a p h y , mois ture , t e m p e r a t u r e , a n d l o c a t i o n d e t e r m i n e the a r e a s 
that a r e sui table for a g r i c u l t u r e a n d t h e p r a c t i c e s t h a t will b e most 
effect ive in util izing t h e m . W i t h i n t h e limits es tabl ished by t h e s e 
physical f a c t o r s , h u m a n c h o i c e s d e t e r m i n e d b y e c o n o m i c , social , 
and re la ted forces d e t e r m i n e the t y p e a n d intensity of use . 

Soil Characteristics. A l t h o u g h t h e g e n e r a l soil p a t t e r n is d e t e r 
m i n e d b y n a t u r e , t h e physica l m a k e - u p of t h e soil c a n b e c h a n g e d 
s o m e w h a t b y m a n ' s l a n d uti l ization p r a c t i c e s . H e a v y , c lay soils l a c k 
o r g a n i c m a t t e r , w h e r e a s wet , a c i d soils r e q u i r e l ime, a n d g r e a t e r 
yields c a n b e o b t a i n e d f r o m a l m o s t e v e r y t y p e o f soil b y a d d i n g c e r 
tain types of ferti l izer , or o t her mineral e l e m e n t s . S o m e plants 
chiefly utilize s p a c e b e l o w the s u r f a c e of t h e soil, w h i l e o t h e r s g r o w 
a b o v e the s u r f a c e . Soils m u s t c o n t a i n a d e q u a t e a m o u n t s of nutr ients 
essential for plant life, p a r t i c u l a r l y ni t rogen, p h o s p h o r u s , a n d 
potash , a n d h a v e des i rable t e x t u r e , s t r u c t u r e , a n d c h e m i c a l r e a c t i o n 
to p r o d u c e a b u n d a n t c r o p s a n d plant g r o w t h . T h o u g h s o m e c r o p s 
require special soils, g e n e r a l l y speaking, soils c o n t a i n i n g m o r e finely 
divided soil par t i c les a n d a l a r g e q u a n t i t y of o r g a n i c m a t t e r c a n 
furnish m o r e plant n o u r i s h m e n t a n d , c o n s e q u e n t l y , sustain m o r e 
plant life. T h u s , c h a r a c t e r o f the soil is f r e q u e n t l y t h e most i m p o r 
tant d e t e r m i n a n t of success or fai lure for a f a r m i n g enterprise . 

T h e soil m a y b e c o n s i d e r e d a p e r p e t u a l " s t o r e h o u s e of l i fe , " o r 
f a c t o r y , w h i c h with p r o p e r c a r e c a n b e m a d e to p r o d u c e a large 
a m o u n t of foods a n d fibers for an indefinite t i m e . W i t h p r o p e r c a r e , 
t h e soil can b e a s e l f - r e n e w a b l e or revolving fund, w i t h a p e r m a n e n t 
flow of p r o d u c t s f rom it or from its use . A g r i c u l t u r e , proper ly o p e r 
a ted , is n o t an e x t r a c t i v e industry , for soil fertility can b e i m p r o v e d 
as well as p r e s e r v e d , g e n e r a t i o n af ter g e n e r a t i o n . 

Topography. S u c c e s s f u l a g r i c u l t u r e r e q u i r e s a c e r t a i n a m o u n t o f 
leveluess as well as sui table soil. Soils d o not d e v e l o p on slopes as 
t h e y d o on level laud, b e c a u s e less w a t e r is avai lable . In s o m e 
p l a c e s , m a n has i n c r e a s e d t h e e c o n o m i c supply of land for c r o p p r o 
duct ion by himself leveling t h e land. T h i s is f r e q u e n t l y d o n e on irri
ga t ion p r o j e c t s . T e r r a c i n g , a f o r m of leveling, h a s b e e n p r a c t i c e d f o r 

crop plants restrict them to a smaller part of the earth's surface. Moreover, 
crop plants cannot very well be grown on stony lands where plowing and culti
vation are difficult, nor can they be grown permanently on steep slopes where 
cultivation contributes to serious erosion. (For a more detailed comparison of 
crop plants and pasture plants, see O. E. Baker. "A Graphic Summary of Physi
cal Feature-, and Land Utilization in the United States." U. S. Department of 
Agriculture, Miscellaneous Publication 260. pp. 19-22. ) 
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those with ten to twenty inches as semi-arid, those with twenty to 
many centuries in parts of Europe and Asia to bring steep slopes 
under cultivation and thus make them part of the economic supply. 
In general, however, unless man develops certain adaptation tech
niques, land which has over fifteen feet of fall in a hundred should 
not be used for crops. 7 

Not only degree of slope, but direction of slope—that is, whether 
it is in a southerly or northerly direction—is frequently important in 
using land for certain crops because of associated sunlight and tem
perature conditions. For example, a northerly slope where the land 
is less completely exposed to the direct rays of the sun for a major 
portion of the day is considered preferable to a slope in a southerly 
direction for fruit trees particularly susceptible to freeze damage. 
On very sunny slopes the sap may flow very early in the spring or 
relatively late in the fall and increase the possibilities of freeze 
damage from late spring or early fall low temperatures. 

Man can improve or reduce soil fertility more effectively and on 
a larger scale than he can change topography. Only for certain uses 
requiring relatively small land areas can man change topography 
sufficiently to adjust the surface formation nearer to his needs. In 
Figure 17, showing topographic features of the land area of the United 
States, the mountainous areas stand out clearly. Note the rough, high 
character of the West and the relatively level surface of the Missis
sippi Valley except for the Ozark area in the lower central portion. 

Moisture. Plants require water as well as plant nutrients. To 
man, therefore, the amount of moisture is a very important feature 
of the natural environment. Moisture is made available through the 
natural process known as the hydrologic cycle. In this cycle, mois
ture from the parent seas evaporates and is absorbed into the air in 
the form of water vapor. This water vapor is transported over the 
land by the winds, condensed and precipitated onto the land, and is 
subsequently returned to the air through evaporation, or to the seas 
through streams and"rivers (see Figure 1 8 ) . 

Some areas of the earth have abundant water supplies for all pur
poses, in which case water is considered a free good. In other areas, 
water is relatively scarce and various techniques of conserving and 
utilizing it have been developed. Total precipitation helps to deter
mine type and amount of plant growth; and distribution throughout 

7 O. E. Baker, "Land Utilization in the United States: Geographical 
Aspects of the Problem," American Geographical Review, vol. XIII, no. 1, 
January 1923, p. 17. 
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Fic iui iE IS . T h e Hydrulogic Cycle . ( A d a p t e d from U. S. Department of 
Agriculture Yearbook, Climate and Man, Government Printing Office, W a s h 
ington, 1 9 4 1 . ) 

the year, rate of evaporation, nature of soil and underlying parent 
material, and form in which the precipitation occurs greatly influ
ence the efficiency of the moisture. For example, rainfall during the 
growing season is much more effective in determining plant growth 
in a given season than a similar amount of rainfall in the winter 
months. A slow, steady rain is more effective for plant growth than a 
short downpour in which runoff is high. If the soil is heavy and the 
surface crusted and hard, runoff is much greater than where the 
soil is porous and light with a soft, cultivated surface. Cool, cloudy 
weather following a rain results in much less loss through evapora
tion than hot. sunny weather and strong winds. 

Although the effectiveness of precipitation cannot be measured 
simply in terms of the total number of inches annually, classification 
of areas in terms of inches of average annual precipitation does 
help to indicate their suitability for agriculture. Areas with less than 
ten inches of average annual rainfall are ordinarily classed as arid, 
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thirty inches as subhumid, and those with more than 3 0 inches as 
humid. It has been estimated that approximately a fourth of the 
earth's surface falls into the arid classification, while another 3 0 per 
cent is classed as semi-arid, and 10 per cent humid. Areas with less 
than ten inches of moisture yearly cannot b e used for successful 
crop production, because of limited grass growth which will sup
port only light grazing. In areas receiving from ten to twenty inches 
of rainfall, certain adaptations must be m a d e by man through alter
nate summer-fallow and cropping practices, or development of 
drought-resistant varieties, and special tillage practices to secure 
successful crops. If the evaporation rate is high, operators must 
modify their agriculture in areas which have as much as twenty or 
thirty inches of annual precipitation to insure successful crop pro
duction. Such areas will raise grass, and range livestock enterprises 
will usually b e developed on them. More than half the earth's sur
f a c e is arid, semi-arid, or subject to a scarcity of moisture to which 
its agriculture must be adjusted. 8 

In the arid and semi-arid regions where plants use almost all the 
moisture that soaks into the ground, variations of a few inches in 
rainfall will mean the difference between a good crop and a com
plete failure. W h i l e man cannot change the amount or the time of 
rainfall, h e can make arid and semi-arid lands part of the economic 
supply of land for agriculture, by developing drought-resistant 
species of plants, bringing moisture to the soil by irrigation, or de
veloping tillage practices such as the alternate crop and summer-
fallow method, in which a crop is raised once every two years, and 
the moisture of the year when the land is not c ropped is conserved 
by tillage a n d m a d e available for the year in which the crop is 
grown. H e can also test subsurface conditions at planting time and 
plant only when moisture content appears adequate to insure a 
satisfactory crop or justify expense of seeding. 

Irrigation is widely prac t iced in the arid and semi-arid regions, in 
areas of intensive truck and fruit farming, in humid regions where 
rainfall is irregular, and even, for certain crops, in areas where rain
fall is fairly abundant—for example, in the rice fields of India and 

" J . A. Widtsoe, Dry Farming, Macmillan, 1 9 1 1 , p. 24 . Griffith Taylor, in 
" T h e Frontiers of Settlement in Australia," in the American Geographical Re
view for January 1926 , indicates that the following proportions of continental 
land surfaces are classified as having less than twenty inches of annual pre
cipitation: Australia, 6 6 per cent; Africa, 5 4 per cent; Asia, 67 per cent; North 
America, 5 2 per cent; Europe, 4 7 per cent; and South America, 16 per cent. 
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China. W h e n e v e r irrigation water is m a d e available to n e w land, or 
whenever the yield is enlarged by applying water to land already 
used, the economic supply of agricultural land is increased. Possi
bilities of extending the economic supply of agricultural land 
through irrigation, however , are limited by the availability of water 
supplies and b y the t y p e of land available. T h e r e must b e fertile, 
level land with good drainage and a water supply not only readily 
accessible but reliable and adequate , if the additional costs of irri
gating arc to be met and the land is to be an effective part of the 
economic supply. 

F i g u r e 1 9 shows t h e average annual precipitation of the United 
States. Note the arid and semi-arid areas in the West , the high rain
fall belt along the Pacific Coast, and the generally humid conditions 
of the eastern half of the nation. 

Temperature and Sunshine. T h e correlation between the tem
perature of an a r e a and the amount of sunshine it receives is so 
close that the two terms are often confused or used interchangeably. 
Although a certain amount of heat is given off by the earth, the sun 
is the major heat source for the world's atmosphere. T h e heating 
effect of the sun's rays on the earth is called insolation, and varies 
from place to place according to t h e angle at which the rays strike 
the earth and the length of time the sun shines. T e m p e r a t u r e and 
sunshine affect man's activities indirectly, by determining plant 
growth and production of food and fiber from the soil, and directly, 
through the effect of different climates upon his activity and enter
prise. 

Temperature and sunshine have different functions in plant 
growth. Plants require a certain external temperature to carry on 
their life processes, some plants growing at temperatures just above 
freezing, while others require comparatively high temperatures. 
T e m p e r a t u r e of soil and air largely limits the plants m a n may 
grow, and the temperature of the sea limits the marine life he may 
exploit. T h e length of time during which a certain average or range 
of temperature is available is also important if plants are to mature. 
Temperature conditions of an area are usually measured in terms of 
a v e r a g e frost-free period and number of heat units during this or a 
shorter per iod. 9 

0 T h e number or heat units during a day is the average temperature of the 
day minus a certain constant which is assumed to be the minimum temperature 
at which general plant growth takes place. This has been tentatively set by 



A G R I C U L T U R A L L A N D 2 3 5 

T h e radiation of the sun's rays supplies the actual energy for the 
life processes of plants; and the more radiation, the faster a plant 
will grow. In tropical regions, the days are almost the same length 
during all seasons; but as one moves north ov south From the tropics, 
a seasonal variation occurs in length of day. and therefore in amount 
of sunlight available for plants during that season. F o r example, in 
t h e interior of Alaska, w h e r e t h e growing season is less than sixty 
days long, there a r e between eighteen and twenty hours of sunshine 
a day, which permits the growing of wheat . Sunshine becomes an 
increasingly limiting factor as one progresses northward or south
ward from the tropics and temperate regions. 

Roughly, mean temperatures of from 5 0 ° to 7 0 ° are considered 
temperate , and those above 7 0 ° or 8 0 ° , tropical. A mean tempera
ture of 5 0 ° or below for four or more months strictly limits the 
variety of crops which can b e grown successfully. Any region hav
ing a mean temperature of 5 0 ° or lower for the warmest month is 
beyond the limit of successful cereal production, and marks the 
poleward limit of permanent human occupat ion, except for a few 
Eskimos and L a p p s . 1 " 

Certain crops have strict requirements which must be met and 
which definitely limit the economic supply of land for their use. F o r 
example, corn is not raised in important amounts in the United 
States except where the mean summer temperature is between 7 0 ° 
and 8 0 ° F. . the mean night temperature during the summer above 
5 8 ° F. , and at least 140 consecutive days are free from f r o s t . " In 
contrast, wheat may be profitably raised under much less exacting 
temperature conditions. W h e a t will stand a cooler a n d shorter sum
mer, requiring only about three months of frost-free period. This 
accounts for the fact that wheat is the w o r l d s most common bread 
grain, raised in almost ever) ' nation in the world, while the areas in 
which c o m can be successfully produced are strictly limited. 

F igure 2 0 shows the average length of frost-free season for the 

United States. Note the short frost-free season in the high altitude 

area of the west and the most northern sections. Although areas 

along both coasts and in the south have comparatively long grow-

some workers at 43" F. (N. \V. Johnson and M. H. Saunderson, Montana Agri

cultural Experiment Station Bulletin 32S. p. 19.} 
1 0 L. E. Klimm. O. P. Starkey and N. F. Hall, Introductory Economic 

Geography, Harcourt, Brace, 1937. p. 72. 
11 Ibid., p. 71. 
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ing seasons, no portion of the United States is entirely free from 
frost. 

Although temperature conditions cannot be changed, crops can 
be adapted to them, to a limited extent. The breeding of plant 
varieties adapted to certain temperature conditions increases the 
economic supply of land for some crops. Where the demand is suf
ficiently great for plants which will not grow under existing tempera
ture conditions, greenhouses may be used to supply heat requirements 
and protect the plant from outside temperatures. This method is 
very expensive, however, and the increase in supply of agricultural 
land by this method is usually restricted to the production of 
flowers, tomatoes, plants for early transplanting, certain vegetables, 
and special fruits. 

Location or Situation. Since land is fixed and immobile, no par
ticular parcel of land is, in a strict physical sense, any more mobile 
or adaptable for human use than any other. However the choices 
of society differentiate locations on the basis of usefulness in want-
satisfaction, location of agricultural land in relation to concentra
tions of people is usually of less importance than the four physical 
characteristics of soil, topography, moisture, and temperature, be
cause man, through modern technology, has greatly reduced the 
economic significance of physical space and distance. In some spe
cial cases, however, because of a combination of circumstances, 
location may be of major significance in determining use of the land 
for agriculture. 

Amount of Land Suitable for Agriculture. The total area of 
the earth is about 197,000,000 square miles, of which the land sur
face (excluding oceans and similar bodies of water, but including 
inland streams) is about 55,000,000 square miles, or nearly 36,000,-
000,000 acres. The water area of the earth in the form of oceans, 
seas, gulfs, and similar large bodies of water, comprises some 
142,000,000 square miles. In other words, land surface makes up a 
little over a fourth of the total, and areas covered by water, nearly 
three-fourths. Nearly a third of the land area of the earth is in Asia, 
almost a fourth in Africa (approximately 5 5 per cent of the total is 
contained in these two continents), slightly more than a sixth in 
North America, about a seventh in South America, and less than a 
twelfth each in Europe and Oceania. 

Soils, topography, moisture, and temperature determine the abso
lute limits of cultivability or physical productivity, and consequently 
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the potential economic supply of land for agriculture. Thus, the 
total physical area of the earth suitable for crop production must 
meet certain requirements under each of these conditions. Areas 
which are too dry, too cold, or too mountainous or rough for crops 
can be quite readily determined, because there are definite physical 
limits for each of these three factors, beyond which successful crop 
production cannot occur. However, in the case of soil conditions, no 
such definite physical limits can be established. Some soils are too 
stony, too lacking in plant nutrients, too acid, or too alkaline to 
permit successful production of certain crops; but almost any soil 
located in an area that is not too cold, too dry, or too mountainous or 
rough for successful crop production can grow some crop plants. 
Whether or not such soils will be utilized depends, of course, upon 
the profit possibilities. 

Of the approximately 55,000,000 square miles or 36,000,000,000 
acres of land area on the earth, about 30 per cent is too dry for 
crops; an additional eighth is too cold; and another twelfth is too 
rough or mountainous; thus, slightly over half (approximately 50.5 
per cent) of the total land area of the earth is unsuitable for crops. ] -

Figure 21 shows the distribution of these dry, cold, and moun
tainous areas unsuitable for crop production among the continents 
of the world. Note that some areas are too dry, others too cold, 
others too rough, others too dry and too cold, and still others too 
dry, too cold, and too rough. Note the relatively large areas too dry 
for crops without irrigation in the continents of Africa, Asia, and 
Australia; and note also the comparatively large areas in northern 
Asia and northern North America that are too cold. The areas in 
the Figure not indicated as too dry, too cold, or too mountainous for 
crops are not all necessarily arable. Many of these areas are too 
stony, or have soil conditions or geographical formations which 
make cultivation impossible, or so difficult as to be physically im
practicable. For example, the Laurentian Shield in northern Canada 
is suitable for crop production, from the standpoint of temperature, 
moisture, and topographic requirements, but entirely unsuitable 
from the standpoint of soil requirements. It has been estimated that, 
approximately a fifth of the total land area of the world (some 
10,000,000 square miles, or about 6,500,000,000 acres) is arable, or 

l - C E. Baker, "Land Utilization in the United States," and "The Poten
tial Supply of Wheat," Economic Geography, vol. I, no. 1, March, 1925. Baker 
lists 52 ,000,000 square miles as die land surface of the earth, compared with 
55 ,885 ,000 given in the Rand McN'ally Commercial Atlas, 1931. 



F I G U R E 2 1 . Areas Unsuitable for Tillage, by Continents. Areas considered too cold if no month is as warm as 5 0 ° Fahrenheit ; 
too dry if annual precipitation is less than ten inches. Mountainous areas are adapted from Wellington D. Jones and Dcrwent S. 
Whittlesey, An Introduction to Economic Geography, University of Chicago Press, 1 9 2 5 . T h e areas shown on the m a p are conserv
ative estimates of the limit of cultivation. Present cultivation has by no means reached these limits. ( M a p prepared by N. Helburn. ) 
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ultimately arable. Many areas indicated in Figure 21 as unsuitable 
for crops are suitable for pasture, and can be used for livestock 
grazing. 

In the United States, approximately half (973,000,000 acres) of 
the land area of 1,903,000,000 acres is physically suited (without 
irrigation and drainage} for crop production. 1 3 Of the rest, 468,-
000,000 acres are arid grazing lands unsuited for any other purpose. 
Land in forests fit only for forestry with incidental grazing com
prises an area of 262,000,000 acres, while some 66,000,000 acres 
not at present in forest is fit for pasture or forests, but not for 
crops. Some 67,000,000 acres are waste land (chiefly desert and 
rock) unfitted for crops, grazing, or forests. 1 4 This acreage, with the 
remainder of about 67,000,000 acres, will be used in part for cities, 
towns, roads, airports, railroads, homesteads, recreation, mining 
(which ordinarily uses more subsurface than surface areas) , and 
other purposes. 

Only a tenth, or 101,000,000 acres of the 973,000,000 acres of 
U. S. land suitable for crop production without irrigation and drain
age, is classified as excellent or Grade I land for the staple crops 
on the basis of soils, topography, precipitation, and temperature; a 
fifth, or 211,000,000 acres, is classified as good (Grade I I ) ; 346,-
000,000 acres, or 35.6 per cent, as fair (Grade I I I ) ; and 363,000,000, 
or 37.3 per cent, as poor (Grade I V ) . 1 : 5 About three-fourths of the 
Grade I land, is located in the corn belt. One-third of the good, or 
Grade I I , land is located in the states from Texas to North Dakota, 
almost wholly in the grassland portions. Land of fair fertility (Grade 
I I I I ) is found in nearly all the states, but half is located in the 
South. Nearly half (43 per cent) of the poor land (Grade I V ) is 
located in the southern states, and nearly three-fourths of the non-
tillable land, or 882,000,000 acres, is located in the eleven far west
ern states. These acreages are very tentative estimates, because an 
accurate inventory of United States lands according to physical 
productivity can be made only upon completion of scientific soil 

*HIbid., p. 20. It has been estimated that only about 75,000,000 acres can 
be added by drainage and 30,000,000 acres by irrigation. See Joint Committee 
on Bases of Sound Land Policy, What About the Year 2000? Federated So-' 
cieties on Planning and Parks, Washington, D. C , 1929, pp. 21-22. 

tibial., p. 22. 
1 5 National Resources Planning Board, Report to the President of the 

United States, December 1, 1934, Government Printing Office; and O. E. 
Baker, "A Graphic Summary of Physical Features and Land Utilization in the 
United States,'' pp. 12-14. 
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surveys which, as was noted in Chapter II , have been m a d e for less 
than half the total area of the country. 

T Y P E S O F F A R M I N G 

In discussing agricultural land utilization and the economic prob
lems of farming, most people think in terms of the type of agricul
ture with which they are most familiar. T h e r e are many types or 
systems of farming, and the type which is used will determine to a 
large extent the amount of land and the practices followed in utiliz
ing it within a given farm. 

lit the United States, the census lists all land in farms as farm 
acreage , although this land in farms includes in addition to crop
land harvested, acres upon which crops w e r e planted but failed, 
cropland which is lying idle or fallow, plowable pasture, pasture 
which is not plowable, and all woodland. In other words, all farm 
woodlots are included in farm acreage , and are generally included 
in the figures showing the acreage of agricultural land. On the other 
hand, some of t h e a r e a not included in the land in farms is used for 
farming—such, for example, as very small tracts in gardens in urban 
areas . 1 ' 1 Only about two-fifths of the land in farms in the United 
States is actually used for cultivated crops (approximately 400, -
0 0 0 , 0 0 0 out of more than 1 ,060 ,000 ,000 a c r e s ) , and about half the 
land in farms is devoted to pasture ; the remainder or about a tenth 
of the land in farms is in the form of farm woodlots, and in reality 
should b e classed as forest land rather than agricultural. 

Perhaps the most important bases upon which types of farming 
c a n b e classified are the motives for farming . 1 7 It is frequently said 

, u Tlie V. S. Census enumerators report as land in farms all tracts above 
three acres, or smaller tracts, if they produce at least $250 worth of products. 
Consequently, small gardens of urban dwellers which produce only a small 
amount ui produce and cover only a Ivw square feet would not be included, 
although in the aggregate they amount to many thousand acres and produce a 
large amount of agricultural products. Likewise, the production of agricultural 
commodities with artificial methods such as greenhouses, while individually 
covering very little area and not ordinarily considered as agricultural land, 
nevertheless contributes significantly in the aggregate to the agricultural output. 

, : C r a y lists twelve bases for classifying systems or types of farming, as 
follows: ( 1 ) characteristics of natural resources, ( 2 ) kind of enterprises, ( 3 ) 
variety of enterprises, ( 4 ) kind of field system, ( 5 ) size or scale of operation, 
( 6 ) proportion of labor and capital to land, ( 7 ) kind of power used, ( 8 ) effect 
on soil resources of the type of farming, ( 9 ) character of business organization, 
HQ) tenure of operator, < l l ) kind of labor, and ( 1 2 ) motives of farming. 
(L. C. Cray, /nfrtxiurfion to A&ricultura! Economics, Macmillan, 1924, pp. 7-8.) 
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that farming is a way of life, and that people farm not merely to 
make money, but as a desirable way of living. If a family farms 
primarily because they like to live in the country and to work with 
plants and animals and with the soil, their land use practices will 
probably be very much different from those of an operator whose 
primary motive is to make as much profit as possible from his opera
tions. If farming is undertaken on the basis of securing enough 
products to feed the family rather than to produce goods for sale or 
profit, the operator will be interested primarily in securing the great
est amount of certain products from his labor regardless of the 
prices or costs of the various factors of production. In part-time 
farming, where the major motive is to produce some agricultural 
commodities for the use of the family, or for sale, but in which the 
agricultural activities are incidental to the main job which the head 
of the family has in an industry nearby, the combination of the fac
tors of production with land will be very much different from those 
on a commercial producing unit. In other words, the main motive 
for farming determines to a large extent the methods which will be 
used in operating the land and the proportions of labor, capital, and 
management which will be applied to a given area of land. 

Self-Sufficing vs. Commercial Agriculture. In a strict sense, 
self-sufficing agriculture means producing on the farm all the neces
sary goods and services required by the family. The U. S. Census 
classifies farms as self-sufficing when the value of farm products 
used by the operator's family is 50 per cent or more of the total 
value of all products produced on the farm. In pioneer areas located 
long distances from markets, or in which transportation or other 
difficulties make marketing costs excessive, farming tends to be of 
the self-sufficing type. In the settlement of the United States, 
pioneer farmers who pushed farthest west from the Atlantic sea
board into the Ohio Valley and on toward the Mississippi largely 
followed a self-sufficing type of farming. By hunting, the pioneer 
was able to secure much of his food supply in the form of meat ani
mals, and hides for clothing. The family did its own spinning and 
weaving of cloth from the wool or flax which it produced, but even 
so, there were certain products which the pioneer family needed 
which it could not produce, such as kitchen utensils, gunpowder, 
salt, and condiments. In more primitive areas, particularly in inter
nal Asia, the agriculture followed by some peoples is entirely self-



A G R I C U L T U R A L L A N D 2 4 3 

sufficing—that is, n o t h i n g is b o u g h t o r u s e d a s i d e f r o m t h a t w h i c h 
they p r o d u c e themselves . 

W h e n m a r k e t s d e v e l o p for p r o d u c t s w h i c h t h e f a r m family m a y 
b e a b l e to p r o d u c e , self-sufficing a g r i c u l t u r e b e g i n s t o b £ r e p l a c e d 
b y c o m m e r c i a l agr i cul ture . T h e r e a r e var ious d e g r e e s o f c o m m e r c i a l 
ism in farming , b u t w h e n the f a r m family p r o d u c e s s o m e p r o d u c t s 
for sale t o s e c u r e funds with w h i c h t o p u r c h a s e o th e r n e c e s s a r y 
goods or services w h i c h it c a n n o t supply f rom t h e f a r m , it is n o 
l o n g e r a str ict ly self-sufficing f a r m . O n this basis , t h e r e is v e r y little 
str ict ly self-sufficing a g r i c u l t u r e in t h e U n i t e d Sta tes or in o th e r 
r e c e n t l y set t led agr icul tura l a r e a s . S o u t h e r n a g r i c u l t u r e in t h e 
U n i t e d Sta tes w a s on a c o m m e r c i a l basis f r o m t h e beginning , b e 
c a u s e a r e a d y m a r k e t w a s avai lable for its t o b a c c o a n d c o t t o n . This 
highly c o m m e r c i a l i z e d c h a r a c t e r of southern a g r i c u l t u r e w a s an im
p o r t a n t fac tor c r e a t i n g t h e serious e c o n o m i c difficulties in w h i c h the 
S o u t h iound itself a t the o u t b r e a k of t h e Civil W a r . Southern p l a n t a 
tion o w n e r s sold their c o t t o n a n d t o b a c c o in a n u n p r o t e c t e d w o r l d 
market in E n g l a n d , but h a d to p u r c h a s e t h e p r o d u c t s t h e y n e e d e d 
in a p r o t e c t e d d o m e s t i c m a r k e t at a n entirely different p r i c e level. 
T h i s selling in an u n p r o t e c t e d m a r k e t a n d b u y i n g in a p r o t e c t e d 
o n e w a s a n i m p o r t a n t f a c t o r c o n t r i b u t i n g t o t h e e c o n o m i c distress 
of s o u t h e r n a g r i c u l t u r e , not only pr ior to t h e Civil W a r but until 
r e c e n t y e a r s , w h e n g o v e r n m e n t a l p r o g r a m s h a v e b e e n d e s i g n e d to 
s e c u r e benefits for southern f a r m e r s . 1 8 

D u r i n g severe business depress ions , w h e n t h e c o m m e r c i a l f a r m e r 
finds his pr ices decl ining heavi ly w i t h o u t a n y c o r r e s p o n d i n g decl ine 
in his o v e r h e a d costs , a system of self-sufficing o r " s u b s i s t e n c e " fa rm
ing is a d v o c a t e d by m a n y as t h e solution. H o w e v e r , the p r o p o n e n t s 
of c o m m e r c i a l a r g i c u l t u r e a r g u e t h a t c o m m e r c i a l f a r m i n g enables 
t h e f a r m o p e r a t o r t o t a k e a d v a n t a g e o f t h e pr inciple o f spec ia l iza 
tion or division of labor a n d e n a b l e a higher level of living to be 
s e c u r e d by f a r m p e o p l e as well as u r b a n folks, t h r o u g h the g r e a t e r 
p r o d u c t i v e n e s s resul t ing f rom special izat ion. Such p r o p o n e n t s a r g u e 

' " T h e AAA program inaugurated by the New Deal in 1933 was an at
tempt to secure parity prices for agricultural products. Cotton and tobacco, two 
of the Souths most important farm products, were included in this parity price 
program, "parity price'" meaning that fanners would secure prices for their 
products which bore the same relationship to prices of things fanners must 
purchase as the relationship which existed between these two types of goods 
m u gi\eu base period (1910-1914 , ia the case of most products under the 
AAA program). 
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that the solution to the farm problem is not a return to self-sufficing 
or subsistence farming, but rather a removal of the forces in the 
economy which create violent price changes, or adoption of govern
mental or'other programs which will compensate for these price 
changes. 

In modern societies, proposals to have farmers follow a type of 
agriculture largely self-sufficient in character are not generally pop
ular. This type of program not only is in opposition to the recog
nized principles of comparative advantage and specialization, but it 
is a difficult program to pursue in many areas, because of climatic, 
topographical, soil, or other limitations. American farmers have 
looked upon a strictly self-sufficing type of farming as "peasant" 
agriculture, characteristic of the older nations of Europe where 
farmers have operated relatively small units, largely with hand 
labor, and have been able to secure only a relatively low level of 
living. Chinese agriculture also is largely of a self-sufficing or sub
sistence type. American farmers have insisted upon following a com
bination of enterprises and practices which would enable them to 
attain a higher standard of living than that achieved through this 
peasant type of farming. 

General or Diversified Farming. General farming ordinarily 
refers to a type of highly diversified agriculture in which, although 
the farmer produces a great variety of products, both of crops and 
of livestock, he nevertheless produces a considerable amount of 
products for sale, and is not on a strictly self-sufficing basis. 

For various reasons, the principle of diversification, or not putting 
all of one's eggs in one basket, has been widely followed, even 
though it may seemingly be in opposition to the principle of spe
cialization or comparative advantage. The most important reason 
for diversified agriculture is that it has been necessary in most areas 
in order to permit a balanced labor load through the year for the farm 
operator and his family, and the use of a system of crop rotations 
combined with livestock enterprises to maintain or improve soil 
fertility. 

For American agriculture as a whole, general farming is predomi
nant. It is generally considered a comparatively efficient means of 
production. Moreover, the areas in which general diversified farm
ing has been practiced are mostly those in which soil erosion and 
fertility wastage have been least. The two major agricultural prob
lem areas in the United States are the South, where a one-crop 
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system of cotton production has predominated, and the Great Plains 
area, where dry-land wheat production has predominated. General 
or diversified fanning is a fairly intensive type of land use, because 
a comparatively large amount of labor is utilized with a given area 
of land. Moreover , the investment in capital in the form of machin
ery is relatively large, because the great variety of enterprises re
quires many different types of machinery. In some areas, farmers 
have grouped together to use cooperatively certain types of the 
larger, more expensive machines, so that the same amount of capital 
is spread over a larger land area. 

P a r t - T i m e F a r m i n g . In addition to self-sufficing, specialized, 
and general farms in the United States, there are also part-t ime 
farms. In this type of agriculture, the family lives o n a farm; the 
operator or head of the family works part of the time elsewhere, for 
wages or a salary. 

Part - t ime farming is greatest in areas where population centers 
are close enough to make commuting to and from employment prac
ticable. Part-t ime farming is considered especially desirable by in
dustrial and agricultural leaders who believe that industry should 
decentralize. During the early thirties, the federal government em
barked upon a subsistence-homestead program designed to give 
stranded or migatory families an opportunity to live on a few acres 
of land and secure part - t ime work in a neighboring town or indus
trial a r e a . 1 0 

T y p e s of F a r m i n g in t h e U n i t e d Sta tes . T h e United States 
may be divided agriculturally into two parts—the East and the W e s t 
—on the basis of whether the land is chiefly used for crops or pas
ture. T h e dividing line is close to the 100th meridian, the a r e a east 
of this line having a subhumid or humid climate, and the area west 
of it having an arid or semi-arid climate except in parts of the C o 
lumbia Plateau, the Pacific Coast area, and at the higher altitudes 
in the mountains ( refer to Figure 1 9 ) . T h e East is divided into 
eight regions, excluding the forest and hay belt, on the basis of the 
dominance of a certain c r o p or type of farming, the result primarily 

I U M. L. Wilson, "Thi? Place ol Subsistence Homesteads in Our National 
Economy." journal of farm Economics, vol. XVI, no. 1, January 1934, p. 73; 
and W. W. Wilcox. "Planning a Subsistence Homestead," (J- S. Department of 
Agriculture, Fanners Bulletin, 1933, April 1940. For an anaJysi* of recent 
studies of part-time fanning, see L. A. Salter, Jr., and Larry F. Diebl, "Part-
time Fanning Research," in Journal of Farm Economics, vol. XXII, no. 3, 
August 1940. 
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of latitude and temperature conditions. T h e W e s t is divided into four 
large regions based on the use of land for grazing or crops, deter
mined in turn chiefly by altitude and rainfall ( see F igure 2 2 ) . 

Cotton farms are the type most numerous in the United States, 
comprising approximately a fourth of the six million farms, with 
general farming, dairy, self-sufficing, animal specialty, cash grain, 
crop specialty, part-time, poultry, fruit, truck, and stock ranch units 
following in the order named. Cot ton and tobacco farms number 
more than two million, or more than a third of the total. T h e s e are 
concentrated in the ten southern states where the average size of 
operating units is comparatively small and where Negro share-
cropping and single-crop farming h a v e created serious land use 
problems. T h e large livestock feeding operations of farmers in the 
corn belt make livestock (hogs , beef cattle, and lambs) the major 
source of income for almost three-fourths of a million farms located 
largely in the Midwest. Dairy products furnish the major source of 
income for almost as many farms as do meat animals. These are 
located principally in the Lake states and N e w England (see F igure 
2 2 ) . Poultry products furnish the major source of income for nearly 
a quarter of a million farms concentrated largely in the Pacific Coast 
and Middle Atlantic states. T h e balance of American farms ( a p 
proximately a quarter of a million) classified on the basis of major 
source of income include fruit and nut farms, principally in Cali
fornia, Washington, and Oregon; vegetable farms, largely in Dela
ware and New Jersey; horticultural specialty farms in the Pacific 
Coast and Middle Atlantic states, and other livestock product farms, 
including Angora goats for production of mohair on the E d w a r d s 
Plateau in Texas. 

Corn is the largest single crop produced in the United States, 
from the standpoint of acreage , more than a fourth of the total c r o p 
area being devoted to this crop. T h e United States raises about 6 0 
per cent of the world's corn crop. Hay is the most widespread of all 
the crops, and utilizes nearly a fifth of the total agricultural acreage . 
W h e a t is next in importance, ordinarily, utilizing about 17 per cent 
of the United States c r o p acreage . Some 7 0 per cent of the wheat 
ac reage is located in the Great Plains area. T h e United Sta tes ordi
narily raises a fifth of the world's wheat crop. Cotton utilizes more 
than a tenth of the total crop acreage , and the United States raises 
about three-fifths of the world's total cotton crop. Oats utilize about 
a tenth of the total crop acreage . Barley utilizes less than a twen-
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tieth of the crop acreage , or less than half as much as oats. Barley 
production is concentrated largely in the Northwest in the spring 
and winter wheat belts. Sorghums utilize more than 2 per cent of 
the total crop acreage , and are grown largely in the Southwest, but 
in recent years special varieties h a v e been found to b e adaptable as 
far north as South Dakota. Crops such as potatoes, tobacco , apples, 
oranges, dry beans, sweet potatoes, a n d flaxseed are important in 
the aggregate , but each utilizes a very small proportion (ordinarily 
less than 1 per c e n t ) of the total crop acreage . 

A g r i c u l t u r e in A r i d R e g i o n s . Nearly 1200 million acres, or 
more than three-fifths of the land area of the United States, are 
classed as arid. These lands are situated in the western half of the 
nation and it is here that the more spectacular land use problems of 
dust storms and widespread farm abandonment and migration have 
recently occurred. - " T h e characteristics of the arid regions are so 
different from those of the humid areas tha t special adaptative p r a c 
tices must b e devised if they are to be successfully used. 

Generally speaking, an average yearly precipitation of about 18 
inches seems to be the marginal point for successful crop production 
without special adaptative procedures to conserve or add water . 
T h e farther south, the higher must the precipitation be to be equally 
effective, because of greater evaporation and more torrential rains. 
T h e lands of the Southwest, with less than 10 inches of rainfall, a re 
considered definitely arid, and no at tempt is made to farm them 
without irrigation. In the Middle W e s t and the East , on the other 
hand, natural precipitation is such that crop production can be 
undertaken without danger of complete crop failures caused by lack 
of rainfall in any period. However , the semi-arid and subhumid re
gions, which receive from 10 to 2 0 inches and from 2 0 to 3 0 inches 
of precipitation respectively, are definitely "in-between country , " 
neither strictly arid nor strictly humid. Since the average precipita
tion in this section is so near the critical point required for the suc-

2 0 The 1 9 4 0 Census showed that the only states with appreciable popula
tion declines during the thirties were the five states of Kansas, Nebraska, North 
Dakota, Oklahoma, and South Dakota, which lie directly in the north-south-
line marking the transition from thirty-inch to twenty-inch or lower rainfall. 
The only other state to show a decline in population was Vermont, with a de
cline of 0 .1 per cent, while the five Great Plains states mentioned had declines 
of 4 . 3 per cent, 4 .5 per cent, 5 .7 per cent, 2 . 5 per cent, and 7.2 per cent re
spectively. 
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FIGURE 2 3 . Average Annual Precipitation in Iowa and Montana, 1 9 1 0 -
1945 . (Compiled from U. S. Department of Commerce Weather Bureau data . ) 

several succeeding years, followed by periods of above average pre
cipitation and yields. It is the relative certainty of successful crop 
production without special adaptativc land use procedures that is 
the outstanding characterist ic distinguishing humid areas from semi-
arid and subhumid regions ( s e e F igure 2 3 ) . Wi thout this natural 
margin of safety to absorb economic stresses and strains resulting 
from the yearly precipitation variations common in humid areas, 
farm operators in semi-arid a n d subhumid regions like the Great 
Plains area must organize their farms and ranches so as to furnish a 
workable substitute for this natural buffer or cushion. 

cessftri production of crops, any deviation therefrom is extremely 
important. 

Tree ring growth studies and studies of lake beds and other Great 
Plains geologic formations indicate that the history of the region has 
been one of recurring droughts causing complete crop failures for 
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Dry Farming. Three types of agriculture have been developed 
in the arid regions—dry farming, ranching, and irrigation farming. 
Before 1910, most of the Great Plains had been utilized primarily 
for livestock grazing, but after that date the area in tilled crops in
creased greatly and dry-land farming became the major type of use. 
Grain, especially wheat, has been found to be the most drought-
resistant crop, and most of the dry-land agriculture of the arid re
gions is devoted to producing this single cash crop. The combina
tion of comparatively favorable precipitation, high wheat prices in 
the war years, temporary large yields from the virgin sod, and avail
ability of free land permitted establishment of farms quite similar in 
size and operation to those characteristic of the more humid areas 
from which the settlers came. However, with return to more normal 
price levels, more normal, and in some years below-average, precipi
tation, settlement of most of the formerly free land, and the decline 
in yields after the virgin sod had been cultivated for a time, farm 
operators in the arid regions soon realized that they would have to 
adapt their land utilization practices in order to survive. 

One of the first adaptations made in the arid areas of the United 
States and Canada was summer-fallowing. Summer-fallowing is the 
procedure of tilling the land every year, and raising a crop only in 
some years. On an alternate crop and summer-fallow basis, the land 
is planted with grain every other year, and tilled to destroy weeds 
and form a dry mulch to conserve moisture in alternate years, so 
that the conserved moisture of one year and the current rainfall of 
the next year will be sufficient to raise a satisfactory crop. In some 
areas where moisture conditions are comparatively good, summer-
fallowing every third year has been practiced. 

Summer-fallowing has been sufficiently effective in many arid re
gions to enable successful crop production. However, it has caused 
serious problems of soil blowing and has necessitated significant ad
justments in organization of farm operating units and in land utiliza
tion practices, including greater acreages in the farm unit, additional 
adaptative tilling techniques, including strip farming, to conserve 
the soil. 

Ranching. A ranch, strictly speaking, is that amount of land 
and equipment devoted to production of livestock through grazing, 
occupying most of the time of one or more operators. In other 
words, ranch land is not utilized by tilling or raising crops; instead, 
livestock graze the natural vegetation. Stock farming is a combina-
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tion of farming and grazing; on stock farms, crops are raised to feed 
the livestock. Formerly , ranchers raised no crop, not even t a m e hay, 
for livestock feed; and even today, many areas in the western arid 
regions, where ranching is the major type of land utilization, raise 
no crops of any kind but cut wild hay or native hay or grasses, a n d 
feed this to livestock during the winter when the range is covered 
with snow a n d cannot b e grazed. Fai lure to produce supplemental 
feeds or hay for winter use in the early days was one of the most 
important factors contributing to disastrous failures of many ranches 
during severe winters. M o r e a n d more ranchers in t h e arid areas a r e 
coming to appreciate the desirability of putting up a considerable 
amount of native or tame hay for winter feed. W h e r e v e r irrigation 
w a t e r is available for economic use in ranching areas, it is being 
used to produce hay for livestock feeding. 

Ranching units in western arid regions are necessarily relatively 
large, causing a sparse papulation and high per capi ta costs of 
schools, roads, communications, and related services. In addition, 
ranching is characterized by relatively slow turnover. Moreover, the 
ranch directly supplies very little of the total living of the ranch 
family, and this high degree of commercialization means that 
ranchers are particularly affected by price fluctuations. 

T h e western range produces annually a large number of feeder 
catt le for the feed lots of the corn belt. About one-sixth of the catt le 
and calves of the United States are located in the eleven western 
states, Texas leading all states, with an average of between 6 and 7 
million head. T h e eleven western states contain nearly half the 
United States total of sheep, and p r o d u c e approximately half the 
wool clip. 

I r r i g a t e d F a r m i n g . T h e artificial application of water to arid 
lands m a y make many otherwise unproductive lands very produc
tive. F o r successful irrigation farming, water must b e available, the 
user nvu>.t b e able to control the w a t e r supply and apply moisture 
when and where it is needed, and the supply must b e capable of 
being utilized in economically feasible ways, so that costs are not 
excessive. In addition, the soil must possess certain qualities if irri
gation efforts are to be profitable. L a n d which is too porous and 
drains easily will absorb excessive amounts of water without corre
spondingly adequate returns; while land which has extremely poor 
drainage will tend to waterlog, and, in the high-evaporation areas 
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characteristic of arid regions, alkali will tend to accumulate in the 
top few inches of soil. 

The value of irrigated land in connection with dry farming and 
ranching has been mentioned. Although the acreage irrigated will 
never be a large percentage of the total acreage of the arid regions, 
the production of the irrigated lands far outweighs their proportion
ate acreage. Irrigation farming is usually an intensive method of 
utilizing land, and yields per acre are several times those from com
parable lands.- 1 The greater intensity of land use in irrigated areas 
permits adequate farm units to be smaller, so that population den
sity per square mile is much greater than in dry farming or ranch
ing areas. 

Some 20 million acres of irrigated land, mostly in the eleven west
ern states, are used for agricultural production. In the aggregate, 
irrigated farming is a significant factor in American agriculture; but 
in certain specific local areas, it is particularly important in stabiliz
ing production and furnishing necessary winter feed reserves for 
stable and successful ranch operation. It permits production of a 
greater variety of crops, and enables many operating units to pro
duce a major portion of the foodstuffs used by the family, with a 
salable surplus of many of these products to supplement operating 
incomes. Since irrigation farming must compete for the use of water 
with all other alternative uses to which water can be put, including 
generation of hydroelectric power, recreation, and transportation, as 
well as land drainage, it can more logically and adequately be 
treated in connection with the larger field of the economics of water 
utilization (see Chapter XI). 

Land Use Practices Adapted to Arid Conditions. Because of 
the natural characteristics of arid regions, and especially of the 
semi-arid regions where dry-land agriculture is practical, farm 
operators must devise methods of adaptation to anticipated varia
tions in growing conditions. People who settled the Plains from 
humid eastern areas, from the western seaboard, or from foreign 
nations (particularly the British Isles and the Scandinavian coun-

2 1 F o r e x a m p l e , in M o n t a n a only about 2 p e r ' c e n t o f t h e total land a r e a ' 
is irr igated, but of the people on farms in the state , about a third are on irri
g a t e d farms or ranches , and the value of the irrigated land in farms ( including 
buildings) amounts to 3 6 per cent of the value ( including buildings) of all 
land in f a r m s in the state . (P. L. Slagsvold a n d J. D. M a t h e w s , " S o m e E c o 
nomic and Social Aspects of Irrigation in M o n t a n a , " Montana Agricultural E x 
periment Station Bulletin 854, J a n u a r y 1 9 3 8 , p. 3 . ) 



A G R I C U L T U R A L L A N D 2 5 3 

tries, which are extremely h u m i d ) transplanted the culture of these 
humid areas to the Great Plains, postponing necessary adaptations. 
Such adaptations were not immediately necessary, because the arid 
regions experienced relatively heavy rainfall during the period of 
heaviest settlement and fabulous wheat prices during the First 
World W a r . However , with more normal rainfall and the inevitable 
droughts which occurred later, the consequences of an unadapted 
culture b e c a m e evident.— 

T h e cardinal feature of a farm economy adapted to the variations 
of growing conditions characterist ic of semi-arid regions is flexibil
ity, or as one writer has put it, the ability to "roll up and unroll," 
much after the manner of some plants which have structural pro
vision for living through unfavorable growth periods in order that 
they may later take advantage of suitable growing conditions.- 3 In 
order to achieve this flexibility, the fa rm operator needs a combina
tion of enterprises which will allow him to take advantage of good 
growing conditions when they occur , and to cut down during un
favorable periods to avoid dissipating his accumulated reserves. 
This process of expanding promptly in certain periods and shutting 
down drastically and suddenly in others is not consistent with usual 
conceptions of good farm m a n a g e m e n t practices , because most 
budget items in the farm management account require continuous 
and steady operation for highest efficiency. However , such "rolling 
up and unrolling" procedures are essential in areas where precipita
tion variations occur in an irregular and unpredictable manner 
a b o v e or below a norm which is so close to the margin of success
ful crop production that b u m p e r crops or complete crop failures 
occur from time to time. 

2 - Many settlers were poorly equipped, from the standpoint of background 
and experience, to understand and effect the land utilization practices which 
would work most etficicntly in the arid regions. In a study uf the Triangle Area 
in North Central Montana, Wilson found two deep-sea divers, six musicians, 
two butchers, two milliners, two draymen, two wrestlers, two blacksmiths, two 
schoolteachers, two physicians, and one bartender. (M. L . Wilson, "Dry Firm
ing in the North Central Montana Triangle,'" Montana Extension Service Bulle
tin 66, June 1923.) Fur a comprehensive analysis of the consequences uf an 
unadapted culture in the Northern Plains, see C. F . Kraenzel, Win . Thomson 
and C . H. Craig, "The Northern Plains in a World of Change," Cregory-Cart-
wright Ltd., Canada, October 1942; and C. F. Kraenzel, "New Frontiers of the 
Great Plains," Journal of Farm Economics, vol. XXIV, no. 3, August 19>42, pp. 
571-588. 

- 1 E. A. Starch, "Type of Farming Modifications Needed in the Great 
Plains." ftmmal of Farm Economics, February 1939, p. 115. 
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Achieving a diversification or combination of enterprises which 
will give the flexibility needed for the "rolling up and unrolling" 
practices essential in the arid regions is extremely difficult within 
the boundaries of an individual farm or ranch operating unit. Area 
diversification, rather than diversification by specific farm units, may 
be an adaptative procedure which will be useful. With area diversi
fication, the farm headquarters would be located in the irrigated 
area along streams where feed crops and a large garden for the 
operator's family could be grown; wheat could be grown upon good 
nearby land extending back to the benchlands above the irrigated 
valleys; and, finally, livestock could be run on grazing lands lying 
beyond the wheat-producing benchlands in the foothills or near the 
mountains. Modern rubber-tired machinery permits operating wheat 
lands several miles from the farm headquarters without much loss in 
efficiency. Grazing areas could be handled cooperatively and cattle 
cared for by cooperative grazing associations during the grazing 
season. Thus, a farm operator could have a few acres of irrigated 
land surrounding his headquarters, additional wheat-producing 
acres on the benchlands within a radius of ten, twenty, or thirty 
miles from headquarters, and an allotment of a number of animal 
units of sheep or cattle in the grazing district on the range lands be
yond the wheat lands. 

But achieving flexibility in arid regions to the extent necessary 
for successful farm operation requires more than flexibility through 
diversification; it requires flexibility in overhead costs—particularly 
debt service charges and taxes, the two major fixed operating costs 
in agricultural land utilization. 

DISTINGUISHING C H A R A C T E R I S T I C S O F A G R I C U L T U R E 

AS AN I N D U S T R Y 

Each major land use has distinguishing characteristics caused by 
the interplay of numerous physical and human forces peculiar to it. 
An appreciation of these is essential for an adequate understanding 
of the problems associated with utilizing land for each major pur
pose. These problems, which are the basic concern of the science of 
land economics, are tenure, valuation and credit, taxation, conserva
tion, and control of use, all of which stem from the human relation
ships growing out of the institution of property in land. 
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F a r m e r Has Little Control over P r o d u c t i o n . Changes in pro
duction of agricultural commodities are much influenced b y weather 
conditions and natural forces, unlike the production of most other 
industries. Insect pest ravages and weather conditions largely deter
mine the crop yields of farm lands, the carrying capacity of grazing 
lands, and the quality of soil products. Consequently, farmers exert 
much less control over output in any year or any brief period of 
time than operators in most other industries; and the volume of 
agricultural production may not respond promptly to changes in 
demand. 

Unless the weather cooperates perfectly, prices of farm products 
are likely to rise more quickly and to higher levels with a demand 
increase than prices of manufactured goods. Although the farmer 
may respond to increased demand by increasing his acreage, it may 
yield a smaller output rather than a larger one, so that there is no 
increased supply to help hold down rate and extent of price in
crease. Manufacturers are in a better position to respond promptly 
to price increases resulting from increased demand by expanding 
volume of production, since weather factors are much less impor
tant. During periods of declining demand and falling prices, agri
cultural prices are likely to decline most because, even though 
farmers may decrease acreages planted somewhat, exceptionally 
favorable weather may result in an output which is just as large as 
before, or larger, so that the heavy volume tends to depress prices 
relatively more than the shrunken volume of manufactured goods. 
Thus, it may be said that farm prices tend to react more vigorously 
than non-farm prices to upswings and downswings of the general 
price level accompanying changes in purchasing power and de
mand. This tends to result in serious disparities between prices of 
things farmers buy and prices of things they sell. 

Many agricultural land utilization problems, particularly problems 
of soil erosion and declining fertility, have resulted from the eco
nomic difficulties facing farmers as a result of these disparities. 
These disparities associated with physical conditions in agricultural 
production are increased by the economic conditions of pure com
petition characteristic of agriculture, as contrasted with imperfect 
competition characteristic of manufacturing enterprises. Farmers at
tempering to make economic ends meet find it necessary to tighten 
their belts or take a little more out of the soil. Frequently both are 
involved, and the soil is exploited, or utilization techniques are 
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faulty, or producing ability is lowered. It is much easier for farmers 
to follow land use practices that maintain and improve soil fertility 
and producing ability when they have a satisfactory income and can 
meet necessary expenses without too much difficulty. It is under the 
stress of economic poverty and the urge to secure more dollars with 
which to meet necessary operation and living costs that most serious 
exploitation of land resources occurs. 

Agriculture not Highly Commercialized. Agriculture gener
ally is much less commercialized than most industries, and conse
quently reacts differently to price and income changes. In farming, 
home and business are one, and the family is usually the principal 
source of labor. Consequently, when prices decline rapidly, the 
farmer can seldom save by curtailing his individual output, because 
( 1 ) he hires little labor and cannot fire his own family, and ( 2 ) his 
variable expenses constitute a relatively small percentage of his 
total. Correspondingly, expansion of farm production, when prices 
rise in response to increased demand, is much less prompt and com-
lete, even assuming uniform weather conditions. 

The fact that agriculture is less commercialized than most other 
industries tends to penalize farm operators, who are unable to take 
advantage of price changes as effectively as other operators can. 
However, the fact that the farmer incidentally secures a large por
tion of his own living from his operations, and that agriculture is 
not highly commercialized, tends to create a more personal and 
responsible interest in the soil and its utilization. Utilization is not 
likely to be as ruthless or exploitative as it would be in a highly 
commercialized type of farming, particularly during periods of low 
prices and low earnings. In some areas, where agriculture has be
come highly comercialized—such, for example, as the spring and 
winter wheat belts of the United States—"suitcase farmers" are 
numerous.-'1 Such highly commercialized one-crop fanning fre
quently results in land use practices which do not prevent soil ero
sion and maintain productivity. Such operators frequently fail to 
follow recommended summer-fallow and water conservation prac
tices, and try to make a killing whenever weather conditions seem 
favorable, letting the land lie idle or go to weeds in less favorable 

-* Suitcase farmers plow the land and seed the wheat in the spring with 
extensive equipment, and return to town or to some other area where their 
regular residences and jobs are located. At harvest time, they return and har
vest the crop with a large combine and tractor outfit. 
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years . T h e economic a n d social consequences of such "suitcase 
farming" are numerous and serious. Similar criticisms could b e 
m a d e of other highly commercial ized agricultural undertakings in 
which the land is exploited when profit prospects are good, and 
allowed to deteriorate or b e c o m e foul when profit prospects are 
poor. T h e continuity of attention and husbandry necessary to secure 
most consistent and satisfactory production from the utilization of 
land is lacking in highly commercial ized enterprises, with the result 
that basic natural resources are frequently permanently dissipated. 

A g r i c u l t u r e a R e l a t i v e l y S m a l l - S c a l e I n d u s t r y . T h e fact that 
most farm operating units are on a family basis, operated largely 
with family labor, means that the size of the business is limited to 
an a c r e a g e that can satisfactorily be handled with family labor 
under the given system of farming followed. F o r example, in the 
United States the average farm contains about 1 7 4 acres , the value 
of all farm buildings ( including (lie dwel l ing) averages approxi
mately $ 1 7 0 0 per farm, and the value of all farm implements and 
farm machinery about $ 5 0 0 per operating unit.-"' It is evident that 
even in the United States, where much farm machinery is used and 
a considerable investment often made in farm buildings and dwell
ings, the average size of farms is extremely small compared with 
that of modern large-scale industries and factories. T h o u g h many 
have criticized such small farms on the grounds that they do not 
permit the farm operator to combine the factors of production most 
efficiently or use his managerial ability most fully, the family-size 
farm has remained the dominant type of farm unit throughout the 
world. 

T h e advantages alleged for corporation farming include econ
omies in buying and selling, in management , and in use of machin
ery and man power . However , these are apparently more imaginary 
than real, because such factors as the seasonal nature of work on 
most farms, the uncertainties of weather , the difficulties of oversee
ing laborers when they are scat tered over a large area rather than 
concentrated in one o r two floors as they are in a factory, have made 
it impossible for corporation farms to meet the competition of the 
smaller family-size units. Moreover, the large corporation or 

" According to the 1 9 4 0 census, the 6 , 0 9 6 . 7 8 9 farms in the nation had 
buddings valued at $ 1 0 , 4 0 5 , 0 8 5 , 9 8 0 , or an average of about 9 1 7 0 0 per farm 
and 1 3 . 0 5 9 . 2 6 6 . 3 2 7 of farm implements and machinery, or an average of ap-
pro\imatt'K $ 5 0 0 per farm. 
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"bonanza" farms do not possess any of the self-sufficing features of 
the family units, and are fully exposed to the vagaries of price cycles 
and weather which determine the success or failure of farming. 
Mechanization of agriculture has resulted in an increase in the aver
age size of farms in the United States. u , ; In the five years from 1935 
to 1940, the average size of farms increased from about 155 acres to 
174 acres (nearly twenty acres per uni t ) , and the number of farms 
in the nation declined from 6,812,350 to 6,096,789 ( a decrease of 
more than 7 0 0 , 0 0 0 ) . This increasing mechanization will promote an 
agriculture which is more commercialized and more exposed to the 
vicissitudes of nature and the price cycle. The resulting effects upon 
land utilization practices will be far-reaching. 

The desire to secure the most satisfactory combination of produc
tive factors in agriculture has caused much study of the most eco
nomic sizes of operating units. What constitutes an economic or 
adequate unit will depend largely upon the type of farming. In a 
self-sufficing type of agriculture, the economic unit will be of that 
size which utilizes most efficiently the entire family labor available 
for work. Such a size of unit would enable the farm family to pro
duce the largest possible amount of goods which it will need for its 
living. On the other hand, if the type of farming is highly special
ized and commercialized, the economic unit will be of that size 
which utilizes the operator's managerial ability and capital most 
efficiently, and enables him to make the highest possible net return. 

There is no one ideal economic or adequate size. The most desir
able size will depend largely upon what the farmer is trying to do 
with his farm and under what circumstances he is trying to do it. 
Nevertheless, budgets worked out by farm management specialists 
for different types of farms in various areas, which show the mini
mum-sized operating units that will use certain types of machinery 
efficiently or produce a certain minimum net family income under 
average conditions, are useful guides in determining the general 
pattern of farm operating units for most satisfactory land utilization. 

"6 It is estimated that 1,626,000 tractors were in use in 1939, which is 
almost double the number reported in 1930. Three-fourths of the tractors sold 
are estimated to be general-purpose tractors, and it is predicted that 500 ,000 
more tractors will be in use on American farms by 1950. (Technology on the 
Farm, Government Printing Office, August 1940, pp. 9 - 1 2 . ) The number on 
farms January 1, 1945, according to the U. S. Department of Agriculture, was 
2 ,072 ,000 . 
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A g r i c u l t u r e a H i g h l y C o m p e t i t i v e I n d u s t r y . T h e dominance 
of small, family-sized diversified farms creates many individualistic, 
competit ive operating units. A p i c u l t u r e is the last large segment of 
modern economies in which such units predominate . In m a n y manu
facturing and industrial plants, competing units have combined 
until a f e w large units control most of an industry's output. Such 
combinations and concentrations of control have never occurred ex
tensively in agriculture, and its highly competitive nature generally 
means that changes in d e m a n d bring about pr ice changes. On t h e 
other hand, because of its characterist ic concentration of economic 
control, or monopoly, modern industry adjusts to decreased d e m a n d 
chiefly through output changes, not through price changes. This is 
substantiated by the record of industrial and agricultural produc
tion and prices in the United States during the depression of the 
thirties.- 7 Thus , industrial product prices tend to be more rigid and 
output more elastic than prices and market supply in agriculture, 
where competit ion operates m o r e completely. T h e land utilization 
practices of farm operators are largely determined by the effects of 
the competitive nature of the agricultural industry upon them, and 
the disparities be tween prices they receive and prices they pay. E c o 
nomic disadvantages resulting from these price disparities tend to 
force users to exploit the soil and fail to maintain productive c a p a c 
ity of their lands, particularly during periods of generally declining 
prices and falling demand, when price disparities are most pro
nounced. 

A g r i c u l t u r e a n I n d u s t r y C h a r a c t e r i z e d b y R e l a t i v e l y Slow 
T u r n o v e r . A large portion of the farmer's investment is in land 
and buildings. In the United States, the average farmer has a total 
of $ 6 0 2 0 invested in land, buildings, implements, and machinery; 
and of this amount , $ 3 8 1 0 ( 6 3 per c e n t ) is invested in land. Oppor
tunities for substituting one crop for another are limited because of 
.soil, climate, plant diseases, technical factors, and so on. It requires 
from twelve to twenty years to get a good stand of native grass 

- T Industrial production in the United States declined from 115.2 in 1929 
( 1 9 2 4 - 1 9 2 9 = 100) to 60.7 in 1932. while agricultural production during the 
same period increased from 101 in 1929 to 107 in 1931. but declined to 100 
in 1932. During these same years, prices received by fanners declined from 
1 16 to 8 5 , whereas prices paid by fanners for commodities they purchased de
clined only from 153 to 107. (See PJ41 Outlook Charts-Demand, Credit, 
and Prices, U. S. Department o( Agriculture. Bureau of Agricultural Economics, 
Agricultural Marketing Service, October 1940, pp. 2, 7, and 14.) 
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established on Great Plains land formerly used for grain production, 
and some ten to twelve years to establish a good orchard in most 
areas. A farmer's decision to expand or curtail output must be made 
many months, or sometimes years, in advance of marketing his 
product. 

There is less possibility of extensive mechanization in agriculture 
than in most non-agricultural fields, because the seasonal nature of 
agriculture and the technical production conditions for many types 
of crops and livestock make the efficient use of machinery impos
sible. Consequently, agricultural production is ordinarily a matter of 
combining labor with land and limited capital inputs, so that the in
vestment ratio is fixed, in comparison with circulating capital, and 
is greater than in most non-agricultural industries. All things con
sidered, therefore, agriculture is more rigid and less able to adjust 
quickly and completely to rising or falling prices than most non-
agricultural industries. 

Demand for Agricultural Products Relatively Inelastic. Con
sumer demand for most agricultural products is relatively inelastic 
compared with the demand for many non-agricultural products. 
Human wants for farm products are comparatively satiable. The 
human stomach can consume just so much and no more. However, 
there is considerable elasticity in the wants of consumers for differ
ent types of food. This is another way of saying that the total impor
tance of farm products is very great, while their marginal impor
tance is modest. We might eliminate more than 40 per cent of our 
farmers and still be able to supply our population with basic foods 
and fibers, but it would be impossible to eliminate all farmers. De
mand for many types of farm produce can be quickly satisfied, and 
beyond that volume a definite surplus arises. This is true of all com
modities, to a certain extent, but the amount wanted at different 
price levels will fluctuate much more with respect to the wholesome 
non-essentials than to necessities of life such as the foodstuffs, which 
comprise such a large proportion of the agricultural output. 

Agricultural Population Widely Scattered. In longer-settled 
nations, farm people often live in villages and travel to and from 
their farm lands. In the United States, Canada, and many of the 
more recently settled nations, operators live on their farm units; and 
since area is so important in agricultural land utilization, farm popu
lations under this pattern are widely scattered. The population den-
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sity of many farm communities (particularly in the western range 
a r e a s ) is less than one per square mile; and even in the more 
densely settled agricultural areas of the Middle W e s t , population 
density in farm communities in some states averages only sixteen 
persons per square mile. 

T h e relatively low population density of agricultural areas in
creases per capita costs of such necessary services as schools and 
roads, or communication facilities, and is an important cost factor in 
agricultural land utilization. 

G r e a t I m p o r t a n c e of F i x e d C h a r g e s in A g r i c u l t u r a l I n d u s 
t r ies . F i x e d charges are generally more pronounced in farming 
than in non-agricultural industries. Some of the principal reasons for 
the relative importance of fixed charges in agriculture are : ( 1 ) Dif
ferences between agriculture and other industries in the methods by 
which outside funds are secured. In agriculture, outside funds in 
money are obtained largely through mortgage instruments which 
call for a fixed money payment of principal and interest regardless 
of farm income, whereas industrial enterprises obtain a large portion 
of their outside money funds through the flotation of c o m m o n stocks 
or ownership equities which are exchanged for a share of the net in
come, if any. ( 2 ) Real estate ( land and buildings) comprises a 
much larger p e r c e n t a g e of the total capital investment in agriculture 
than in other industries, a n d consequently property taxes fall 
heavier on agricultural enterprises than on non-agricultural. Prop
erty taxes are relatively rigid, and do not vary with price changes 
as do the income, sales, or similar taxes which are more important 
for non-agricultural industries. During periods of price declines, 
public expenditures ordinarily increase because of unemployment 
and relief expenditures, and after a war , public expenditures in
crease to service debt incurred to finance the war. During such 
periods, the amount of revenue secured from income and sales taxes 
tend* to decline in relation to the total revenue required, while 
property taxes are not reduced, and may even be increased. This 
occurred in the United States during the severe deflation following 
1920,-" and the resulting serious consequences to agriculture were 

Indexes of farm real estate taxes per acre rose steadily during the twen
ties to 281 in 15)29 (August 1909-July 1914 = 100). Although farm property 
taxes declined during the thirties, the index in 1938 was 1SG, while the index 
of all commodity wholesale prices was 115, and the index of prices received by 
farmers, 95 ( U . S. Department of Agriculture, The Agricultural Situation, 
Bureau of Agricultural Economies. Starch, 1940. vol. X X I V , no. 3, p. 2 4 ) . See 
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factors which contributed to agricultural land tenure, credit, taxa
tion, and conservation problems. 

P E C U L I A R I T I E S O F L A N D IN A G R I C U L T U R A L USE 

The preceding section has pointed out several characteristics of 
agriculture which distinguish it from non-agricultural pursuits, and 
which lead to some of the more important problems involved in 
utilizing land for agricultural purposes. This section discusses some 
of the more significant peculiarities of agricultural land growing out 
of these distinguishing characteristics of agriculture. 

I m p o r t a n c e of the Spatial E l e m e n t . One of the most impor
tant characteristics of agricultural land is the spatial element. T h e 
average farm in the United States is about 174 acres in size, and the 
land in forms exceeds one billion acres—more than half the land 
area of the country. In drier or less productive areas, the average 
farm is considerably larger. 

In urban land use, if the demand for apartment space or for com
mercial use increases, it can often be met by more intensive use. 
Adaptation may be made largely by building upward or expanding 
vertical use. It is impossible to increase the output of agricultural 
land by this method. If demand for vegetables increases, more acres 
must be brought into production, because it is not possible ever to 
increase vegetable production by raising vegetables in stories or 
crowding them together, after a certain point is reached, even with 
tray agriculture. In other words, a certain amount of space, sunlight, 
and plant nutrients must be provided for each individual plant. 

The importance of the spatial element in agricultural production 
may cause a nation to adopt an imperialistic policy if demand for 
agricultural products increases. Imperialistic policies of some mod
ern nations, including the recent lebensraum ("living space") policy 
of Nazi Germany, have been planned to secure control of more 
agricultural land to feed and support growing industrial-urban pop
ulations. The technological economies of modern nations have re-

also Siegfried von Ciriacy-Wantrup's "The Relation of War Economics to Agri
culture, with Particular Reference to the Effects of Income and Price Inflation 
and Deflation," American Economic Review, Part 2, Supplement, March 1940, 
vol. X X X , no. 1, pp. 3 6 6 - 3 8 2 , and the author's treatment in "Effects of the 
W a r on Agriculture," Proceedings of the Fourth Annual Pacific Northwest Con
ference on Banking, State College of Washington, Pullman, Washington, April 
4 - 5 - 6 , 1940. 
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sui ted in g r e a t e r desire for lands c o n t a i n i n g bas ic r a w m a t e r i a l s — 

p a r t i c u l a r l y oil a n d s u c h minerals as c o a l a n d i ron—rather t h a n 

purely agr icul tura l lands. 

I m p o r t a n c e o f F e r t i l i t y . D a v i d R i c a r d o r e f e r r e d t o t h e "origi 
nal a n d indestructible" ' proper t ies of land . L o c a t i o n or extension, 
or physical a r e a , is t h e most indest ruc t ible of all c h a r a c t e r i s t i c s of 
land. T h e quali t ies of the soil c o m m o n l y r e f e r r e d to as " fer t i l i ty" 
w h i c h g ive it the ability to support p lant life a r e not indes t ruc t ib le . 
It is t r u e that s o m e soils a r e heavi ly e n d o w e d w i t h t h e qual i t ies 
w h i c h s u p p o r t p r o d u c t i v e plant g r o w t h , a n d t h a t m a n h a s been a b l e 
to utilize s o m e of these lands y e a r af ter y e a r , w i t h little r e g a r d f o r 
scientific soil m a n a g e m e n t , a n d yet c o n t i n u e to s e c u r e g o o d c r o p s . 
O n t h e o ther h a n d , s o m e soils less r ichly e n d o w e d fail to yield satis-
t a c t o r y c r o p s af ter a few years , unless c o m m e r c i a l fertilizer is a d d e d 
to supply n e c e s s a r y plant nutrients , or c r o p rota t ions a n d p r o p e r soil 
m a n a g e m e n t p r a c t i c e s a r e fo l lowed. 

Results of t h e R o t h a m s t e d e x p e r i m e n t s in E n g l a n d furnish d a t a 
on the indestructibil i ty of fertility. At this f a m o u s e x p e r i m e n t station 
there is a plot that has been sown to w h e a t cont inuously s ince 1 8 3 9 , 
with no fertilizers a d d e d , D u r i n g t h e first e i g h t e e n y e a r s p r o d u c t i o n 
dec l ined , b u t for the last thir ty years yields h a v e r e m a i n e d p r a c 
tically constant . F l u c t u a t i o n s h a v e b e e n d u e t o c h a r a c t e r of t h e sea
son, c o r r e s p o n d i n g closely w i t h y i e l d f luctuat ions o n fert i l ized plots . 
T h e test plot seems to h a v e r e a c h e d a s ta t ionary condi t ion , yielding 
a c r o p w h i c h a v e r a g e s twelve a n d a half bushels t o t h e a c r e , w h i c h 
will p r o b a b l y c o n t i n u e or be r e d u c e d only slightly in the future . 
T h e yield on this plot c o r r e s p o n d s c losely with c r o p yields t h r o u g h 
out E u r o p e dur ing the M i d d l e Ages , w h e n no fertilizers w e r e u s e d 
and c r o p rotat ions w e r e p r a c t i c a l l y unknown. F o r m o r e than a thou
s a n d y e a r s , this s ta t ionary yie ld s u p p o r t e d t h e E u r o p e a n p o p u l a 
t ion. -" A p p a r e n t l y natural soil processes e a c h y e a r m a k e avai lable 
e n o u g h plant nutr ients to p r o d u c e a b o u t t w e l v e a n d a half bushels, 
so that ordinari ly c r o p yields will not b e r e d u c e d b e l o w tins a m o u n t . 
T h e r e f o r e , it m a y b e said that r e d u c t i o n of fertil i ty b e l o w this point 
in a p p r e c i a b l e a m o u n t s is usually impossible . H o w e v e r , t h e f a c t that 
the land p r o d u c e d m u c h m o r e than this in t h e beginning a n d c o u l d 
p r o d u c e m u c h m o r e t h a n this w i t h p r o p e r soil p r a c t i c e s , i n c l u d i n g 
desirable c r o p rotat ions , indicates that fertility or p r o d u c i n g ability 
is relatively dest ruct ible . 

••See Van Hise and Havemeyer, op. cit., pp. 377, 378. 
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Fertility may be destroyed in ways other than by overcropping or 
by land use practices which use up most of the essential plant 
nutrients (particularly nitrogen, potassium, and phosphorus). Im
proper land use may produce serious wind or water erosion which 
removes much of the solid matter in the top few inches. It has been 
estimated that soil erosion annually removes fifteen hundred million 
tons of solid matter in the United States, wasting 126 billion pounds 
of plant food, which is twenty-one times the annual net loss due to 
removal of crops/" 1 In many areas where the top few inches have 
been removed through erosion, several years are required to bring 
back productivity because organic matter and necessary plant nutri
ents must be reestablished or applied to the eroded surface before 
satisfactory plant growth can be achieved. In some areas, absolute 
failures result during the first two or three years crops are attempted 
on badly eroded soils that have lost their top few inches. 

It seems obvious, therefore, that while the fertility of most lands 
cannot be destroyed to the extent that the lands will produce abso
lutely nothing, fertility can be reduced significantly by land use 
practices. Man is unable to destroy the extension or physical area 
of land itself; and consequently, from the standpoint of urban land 
use or even the use of land for transportation purposes, man can-
not destroy to the same extent the most important and basic quali
ties of the land. Fertility, therefore, is an especially important char
acteristic of agricultural land, and agricultural land use programs 
and policies must be developed and effected to maintain and, if pos
sible, improve the ability of the land to produce agricultural 
products. 

Absorption of Investments o r Improvements in Agricultural 
Land. One of the principal ways in which land varies from other 
production goods is in fixity of investment. In agricultural land, im
provements in the form of fertilizer, lime, green-manure crops, and re
lated labor and capital inputs are absorbed by the land, and become 
so definitely a part of it that it is impossible to distinguish land from 
improvements. In the case of urban land utilization, much of the 
investment takes the form of buildings or structures which, although 
they are attached to the land, considered immobile, and classed as 
real estate, are nevertheless readily distinguishable from the land 
itself. For purposes of taxation, improvements can be assessed as 

™ Ibid., pp. 361-362. 
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improvements and land can be assessed separately on the basis of its 
bare land value. In the case of agricultural land, such separation is 
difficult and usually impossible. The implications of this ability of 
agricultural land to absorb and destroy the identity of much of the 
investment in it are particularly significant in taxation, particularly 
when proposals are made to tax "unearned increments." Such pro
posals have been frequently made by single-tax proponents. 

F U T U R E A G R I C U L T U R A L LAND R E Q U I R E M E N T S 

W e have noted a definite tendency for agriculture in modern 
nations to decline in relative importance, as invention and industry 
progress. The United States in one of the leading nations of the 
world in which this trend is operating. In view of this, what are the 
prospects for agricultural land utilization in the next few decades? 
What will the trend be in acreage devoted to crop land? What will 
be the effect of tray agriculture, or production of foodstuffs and 
fibers with chemicals? What effect will prospective dietary changes 
have upon the demand for certain agricultural products? What 
effect will the sweeping changes in farm technology have on agri
cultural land utilization practices? 

T r e n d in Agricultural L a n d Utilization. The acreage of all 
land in farms in the United States has more than doubled during the 
past 65 years, increasing from 536 million acres in 1880 to 1143 mil
lion acres in 1945. The increase has been a continuous one, nearly 
200 million acres having been added in the last two decades. How
ever, the acreage devoted to the production of crops has not shown 
any corresponding tendency to increase. The crop land actually har
vested in 1940 was considerably less than that harvested in either 
1930 or 1920, and only slightly more than that harvested in 1910 
(sec Table 5 ) . With the very heavy demand for food placed upon 
American agriculture during World War II, the acreage of crop
land actually harvested increased above the 1940 level but did not 
reach the 1930 level of approximatel)' 360 million acres . 1 1 

* l Cropland actually harvested totaled 347 million acres in 1943, 352 mil
lion acres in 1944, and 347 million acres in 19^5. (V. S. Department of Agri-
rultuir. Crops and Markets.) There are 52 crops included in the cropland 
acreage tabulations. Additional production of food during World War II was 
primarily in livestock rather than in crops. (See T. W. Schultz, Agriculture in 
an Unstable Economy, McGraw-Hill, 1945, p. 15.) 
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T A B L E 5 . U . S. Populat ion, N u m b e r of F a r m s , L a n d in F a r m s , and 
C r o p l a n d H a r v e s t e d , 1 8 8 0 - 1 9 4 5 

T o t a l 

L a n d in F a r m s C r o p l a n d H a r v e s t e d 

T o t a l N u m b e r J 
Y e a r P o p u l a t i o n o f F a r m s A v e r a g e A v e r a j r e A v e r a g e 

T o t a l A c r e s p e r T o t a l A e r e a p e r P e r 
F a r m F a r m C a p i t a 

1 8 8 0 5 0 . 2 0 2 , 0 0 0 4 , 0 0 8 , 0 0 7 5 3 G . 0 8 t . 8 3 5 133 .7 1 6 6 , 1 8 6 , 5 8 4 4 1 . 4 3 . 3 0 6 
1 8 9 0 6 3 . 0 5 0 . 0 0 0 4 , 5 6 4 , 6 4 1 6 2 3 , 2 1 8 , 6 1 9 1 3 6 . 5 2 1 8 . 7 0 5 , 5 6 4 48 .1 3 . 4 8 4 
1 9 0 0 7 6 . 1 2 9 , 0 0 0 5 , 7 3 7 . 3 7 2 8 3 8 . 5 9 1 . 7 7 4 1 4 6 . 2 2 8 2 . 2 1 8 , 2 8 0 4 9 . 2 3 . 7 0 7 
1 9 1 0 9 2 . 2 6 7 , 0 0 0 6 , 3 6 3 , 5 0 2 8 7 8 , 7 9 8 , 3 2 5 138 .1 3 1 1 , 2 9 3 , 3 8 2 4 8 . 9 3 . 3 7 4 
1920 1 0 7 . 1 9 0 . 0 0 0 G.448,343 9 5 5 , 8 8 3 , 7 1 5 1 4 8 . 2 3 4 8 , 5 4 8 . 5 4 9 5 4 . 0 3 . 2 6 2 
1930 1 2 3 , 0 9 1 . 0 0 0 6 . 2 8 8 . 6 4 8 9 8 6 . 7 7 1 , 0 1 6 1 5 6 . 2 3 5 9 , 2 4 2 , 0 9 1 57 .1 2 . 9 1 9 
1 9 4 0 1 3 1 , 6 6 9 , 0 0 0 6 . 0 9 6 . 7 9 9 1 , 0 6 0 , 8 5 2 , 3 7 4 1 7 4 . 0 3 2 1 , 2 4 2 , 4 3 0 5 2 . 6 2 . 4 4 0 
1 9 4 5 

a c«4-: 

1 3 7 , 5 1 2 , 0 0 0 " 6 . 0 1 0 . 6 2 2 1 , 1 4 2 . 8 1 7 , 8 2 1 1 9 0 . 1 3 4 6 , 9 7 4 , 0 0 0 5 7 . 7 2 . 5 2 3 

Sources: V. S. D e p a r t m e n t o f C o m m e r c e , B u r e a u of t h e C e n s u s , m h . Census of the 
Untied State, UHO), Agriculture. v„l. U. c h a p . I. T a b * 4. U. S. D e p a r t m e n t o f C o m 
m e r c e , 1 9 4 5 C e n s u s of A g r i c u l t u r e — P r e l i m i n a r y , N o v e m b e r 3 0 . 1 9 4 5 , T a b l e 1 . U . S . D e 
p a r t m e n t o f A g r i c u l t u r e , Crops and Markets, G o v e r n m e n t P r i n t i n g Office, vol . 2 3 , n o . 1 

The per capita consumption of food in the United States has been 
remarkably stable since the First World War, despite the relatively 
good income level maintained during the twenties and the severe 
depression which characterized much of the thirties. 3 2 The per 
capita crop acreage harvested in the United States has tended to 
decline during the last quarter-century, indicating that less acreage 
is used today than formerly for non-human consumption. Prices of 
agricultural products have varied most, rather than consumption. 
The relatively constant per capita food and fiber requirement makes 
the comparative rates of technological advance in agriculture and 
total population growth of major importance to the occupational 
role of the farm plant in the economy. 3 3 

3 2 During the period 1 9 0 9 - 1 9 1 4 , thu per capita acreage used for human 
consumption averaged 1.9 acres, while during the period 1 9 1 9 - 1 9 2 4 , the per 
capita acreage was 2.0. During the two following five-year periods, the average 
was 2 .05 and 1.95. In 1 9 3 5 - 1 9 3 7 , only 1.7 acres of crops per capita were used • 
for human consumption, but 2 .05 acres were used during the period 1 9 3 7 -
1939. ( H . R. Tolley, "Agrieulture in the American Economy," Proceedings of 
the 53rd Annual Meeting of the American Economic Association, New Orleans, 
La . , vol. X X X , no. 5, February 1941, p. 112. J 

3 : 1 John M. Brewster, " F a r m Technological Advance and Total Population 
Growth," Journal of Farm Economics, August 1945 , p. 512 . 

http://53G.08t.835
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T h e dec l ine in t h e foreign m a r k e t for U n i t e d Sta tes agr icul tural 
p r o d u c t s after the Fi rs t W o r l d W a r re leased s o m e 2 5 million a c r e s 
o f c r o p l a n d , m u c h of w h i c h r e v e r t e d to p a s t u r e or o th e r c o m p a r a 
tively ex tens ive uses u n d e r t h e Agr icul tura l A d j u s t m e n t Adminis 
t ra t ion p r o g r a m b e g u n in 1 9 3 3 . T h e c h a n g e in position of the U n i t e d 
Sta tes f rom that of a d e b t o r to a c redi tor nat ion, c o m b i n e d with 
h i g h A m e r i c a n tariffs, intense nat ionalism, high foreign tariffs, a n d 
expansion of p r o d u c t i o n in e x p o r t i n g nations, affected o u r foreign 
m a r k e t a d v e r s e l y . T h e c o n c e n t r a t i o n of g o l d in t h e U n i t e d Sta tes 
resul ted in r e d u c i n g p u r c h a s i n g p o w e r of m a n y i m p o r t i n g nat ions 
d u r i n g the i n t c r w a r p e r i o d w h i c h formerly b o u g h t c o n s i d e r a b l e 
quant i t ies of A m e r i c a n agr icul tura l p r o d u c t s , a n d until internat ional 
t r a d e is f reed f rom m a n y a r b i t r a r y controls a n d restr ict ions, A m e r i 
c a n f a r m e r s c a n n o t look t o t h e f o r e i g n m a r k e t t o u s e a l a r g e p o r t i o n 
o f their p r o d u c t s . 

U n d e r condi t ions o f full e m p l o y m e n t a t h o m e a n d a c t i v e f o r e i g n 

t rade , per c a p i t a c o n s u m p t i o n of m a n y agr icul tura l p r o d u c t s w o u l d 

b e h i g h e r than it w a s in t h e i n t c r w a r y e a r s a n d for s o m e c o m m o d i 

ties higher than it w a s dur ing W o r l d W a r I I . G r e a t e s t increases in 

the d e m a n d for food w o u l d o c c u r a m o n g those types of p r o d u c t s 

most n e e d e d in A m e r i c a n diets f rom a nutri t ional s tandpoint . F o r 

e x a m p l e , the per c a p i t a c o n s u m p t i o n of dairy p r o d u c t s m i g h t b e 

e x p e c t e d to increase 1 0 p e r c e n t a n d that o f c i t rus fruits 5 0 p e r 

c e n t a b o v e t h e 1 9 3 5 - 3 9 a v e r a g e . Substantial increases w o u l d also b e 

l e g i s t e r c d in p e r c a p i t a c o n s u m p t i o n of fresh a n d c a n n e d vege

tables . H o w e v e r , if a n y a p p r e c i a b l e increase in agr icul tural effi

c i e n c y o c c u r r e d , to ta l r e q u i r e m e n t s for all a g r i c u l t u r a l p r o d u c t i o n 

could b e m e t by cul t ivat ion of a b o u t 3 3 0 million acres of c r o p l a n d , 

w h i c h is s o m e 20 million a c r e s less t h a n that h a r v e s t e d d u r i n g 

W o r l d W a r I I . 3 4 

C a p a c i t y t o P r o d u c e F a r m P r o d u c t s . It s e e m s logical t o c o n 

c l u d e , t h e r e f o r e , that the agr icul tural industry of t h e U . S., with 

par i ty pr ices , full e m p l o y m e n t , a n d a c t i v e foreign t r a d e , c a n p r o -

" Tolley estimates that this acreage would be adequate if average crop 
yields by 1950 should increase 10 to 12 per cent above prewar averages, if 
milk production per cow. and egg production per hen, were to increase about 5 
per cent, and if the general efficiency with which feed is utilized by livestock 
should increase by 2.5 per cent. (See H. R. Tolley, "Agricultural Adjustment 
and Nutrition," in T. \V. Sehultz (ed->. Food For 0>e World, University of 
Chicago Press. 1945. p. 170.) 
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duce an adequate and tasty diet for all the people, and still run the 
risk of piling up surpluses; and that if unemployment develops, 
American diets would be restricted and heavy agricultural surpluses 
in several commodities would reappear. 3'' 

About half the farms in the United States account for nearly nine-
tenths of the total production, and if the market for agricultural 
products were available, present farms and labor in farm areas 
could produce considerably more than current output. Many agri
cultural leaders feel that present output could be produced with 
about half the current farm population. There seems to be no doubt 
about agriculture's capacity to produce; the most important factor 
determining agricultural land utilization in the future will be capac
ity to consume. 

If all consumers in the United States were to have diets con
sidered adequate by nutritional experts, vegetable consumption 
would probably be increased at least 50 per cent, and consumption 
of dairy products at least 15 or 25 per cent. Or, if the real incomes 
of all low-income families in the United States could be increased to 
$100 a month, the consumption of agricultural products could ap
parently be increased about an eighth (the equivalent of 30 to 35 
million acres of cultivated cropland). 3^ This increased domestic de
mand would therefore more than offset the decline in agricultural 
exports; and the problem of increasing the purchasing power of 
lower-income groups is one which should have an important place 
in American national policy. However, even if this policy is pursued, 
it is likely that increases in domestic consumption will be relatively 
gradual, and will be much greater for some types of products (par
ticularly vegetables and. dairy products) than for heavy energy 
foods (particularly cereals or fats). These increases will un
doubtedly necessitate significant shifts in the pattern of agricultural 
land utilization between various crop or livestock products. 

Certain technological changes now in progress may completely 
offset the increased need for agricultural land resulting from ex-

3 5 Ibid., p. 172. 
3 1 1 H. R. Tolley, "Agriculture in the American Economy," American Eco-" 

nomic Review, vol. XXX, no. 5, February 1941, p. 113. It had been estimated 
that during the depression years of 1935 to 1939 per eapita food consumption 
was about 15 per cent less than it would have been under full employment con
ditions. (See J. P. Cavin, "The General Food Situation," U. S. Department of 
Agriculture, Bureau of Agricultural Economics, Address at 22nd Annual Agri
cultural Outlook Conference, Washington, D. C-, November 14, 1944.) 
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p a n d e d d o m e s t i c c o n s u m p t i o n . F o r e x a m p l e , t h e shift f rom horses 
t o t r a c t o r s , t rucks , a n d a u t o m o b i l e s on f a r m s a n d in cities of the 
U n i t e d S t a t e s h a s r e d u c e d t h e n u m b e r of work s tock by s o m e 
1 3 , 5 0 0 , 0 0 0 h e a d dur ing the past q u a r t e r - c e n t u r y , a n d h a s re leased 
for c o m m e r c i a l p r o d u c t i o n t h e equivalent of at least 4 0 million a c r e s 
of c r o p l a n d , as well as a c o n s i d e r a b l e a c r e a g e of g o o d p a s t u r e 
l a n d . 3 7 T h u s this shift resul t ing f r o m t e c h n o l o g i c a l d e v e l o p m e n t s 
has m o r e than offset t h e i n c r e a s e d agr icul tural land a c r e a g e w h i c h 
w o u l d b e n e e d e d if d o m e s t i c c o n s u m e r s h a d t h e diets w h i c h nutr i 
tional exper ts c o n s i d e r a d e q u a t e . A recent s tudy of t e c h n o l o g y a n d 
its effects on f a r m p e o p l e a n d e m p l o y m e n t indicates that b e t w e e n 
3 5 0 , 0 0 0 and 5 0 0 . 0 0 0 f a u n workers m a y b e d i s p l a c e d f r o m f a r m s b e 
fore 1950 / ' * T h e labor r e q u i r e d on a n a c r e of w h e a t is n o w less than 
half t h e a m o u n t n e e d e d in t h e p r e w a r p e r i o d , 1 9 0 9 - 1 9 1 3 . T h e effi
c i e n c y of p r o d u c i n g livestock a n d l ivestock p r o d u c t s has also in
c r e a s e d g r e a t l y in r e c e n t y e a r s . 

I n d u s t r i a l M a r k e t s f o r F a r m P r o d u c t s . T h e main business of 

t h e f a r m e r is p r o d u c t i o n of r a w m a t e r i a l s for food, c lothing , a n d 

shelter , less than a t e n t h of the total f a r m o u t p u t b e i n g u s e d as in

dustrial r a w m a t e r i a l s / " ' S o m e e x a m p l e s of the industrial uses of 

fa rm p r o d u c t s a r e t h e p r o d u c t i o n of leather , g lue , gelat in, soap, 

greases , g lycer in , a n d fertilizers from animal c a r c a s s e s ; s ta rch for 

sizing a n d finishing textiles a n d p a p e r ; dextr in a d h e s i v e ; g lucose 

used in the r a y o n a n d lea ther industries ; a n d a w h o l e list of indus

trial c h e m i c a l s a n d solvents f r o m c e r e a l g r a i n s . 4 " 

E x p a n s i o n of the industrial m a r k e t fur f a r m p r o d u c t s w o u l d not 
lesult in a n y i m m e d i a t e la rge i n c r e a s e in d e m a n d for f a r m p r o d u c t s . 
I n c r e a s e d industrial use of f a r m p r o d u c t s will b e very g r a d u a l , a n d 
industrial use of s o m e f a r m p r o d u c t s will a c t u a l l y dec l ine in t h e 
years a h e a d b e c a u s e of c o m p e t i t i o n f rom o ther r a w mater ia ls . N e w 
outlets for f a r m p r o d u c t s as industrial r a w mater ia ls a p p e a r l imited. 

17 Loc. cit. 
•J* Technology on the Farm, p. 61 . 
s * O v e r 8 0 per cent of the entire farm output is used a> food, exclusive of 

tobacco products and beverages of all sorts. Another 5 per cent g<x-s into cloth
ing. Probably less than 10 per cent is used as industrial raw materials. (See 
Brewster, op. cit., p. 5 1 0 . ) 

** For a more complete analysis of present and potential industrial markets 
for V. S. agricultural products, see \V. B. Van Arsdel. "The Industrial Market 
tor Funn Products," U. S. Departinent uf Agriculture yearbook, 1940, pp. 806-
626. 
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In the aggregate, nevertheless, and over a period of years, expanded 
industrial use may be a significant factor in future demand for farm 
products. 

Population Trends. The recent decline in the birth rate, with 
little immediate prospect for any significant reversal of the trend, 
indicates that the tide of population will no longer rise rapidly and 
push general business up with it. Generally speaking, speculators in 
land can no longer rely on the hope that increasing density of popu
lation will cause property values to soar. Future land values will be 
based more and more upon soil productivity, and land use practices 
must be changed considerably if this productivity is to be built up 
and maintained. 

The entire American economy is tending toward maturity—that 
is, rates of growth are slowing down, and certain types of new op
portunities are becoming less frequent. This should not be taken to 
mean that the economy is contracting or that there are no more 
opportunities for further development or advancement. However, it 
does mean that the United States is moving toward a more stable 
population and that the future economic and social problems will 
differ considerably from those of the past. 

The Agricultural Prospect . Effects of these changes and 
trends upon American agriculture will be in the direction of in
creased governmental control, or group controls of one form or an
other to adjust agricultural output more in line with prospective 
demand. Present cropland acreage seems to be adequate for decades 
immediately ahead, and unless the declining rate of population in
crease is changed, or the foreign market improved, or technological 
advance checked, the trend during the next few years will be more 
in the direction of taking some acres out of intensive crop uses and 
diverting them to pasture, forest, or soil building uses. During these 
years, there will be excellent opportunities to develop soil conserva
tion practices which will restore much of the former fertility of 
many agricultural soils and raise the level of productiveness of agri
cultural land resources generally. In the more distant future, if full' 
employment prevails, nutritional levels rise, the foreign market im
proves, and population numbers increase, agricultural lands of the 
nation will be in a better position to meet resulting increased de
mands for agricultural products. 
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W i t h the declining trend in populations of many of the leading 
nations of the world, the prospect for agricultural land utilization 
generally is one in which there will b e no great need for any con
siderable increase in the amount of land devoted to agriculture 
during the immediate future. Improvements in the reclaiming of 
worn-out or unproductive soil through improved land utilization 
and soil conservation practices, drainage, irrigation, application of 
lertilizers. and other techniques will enable increased demands for 
agricultural products to be met with present agricultural acreages , 
or with only slight increases in the total agricultural land area. 

Thus, viewed from the domestic standpoint or that of the world 
as a whole, agriculture will probably not secure a n y extensive in
c r e a s e in acreage for producing crops or livestock in competition 
with other uses for land in the immediate future. In many nations 
the agricultural land area will tend to remain stationary or decline, 
losing to forests through reforestation programs, to recreation, and 
to other uses, with crop acreages reduced by regrassmg programs, 
soil conservation, and soil improvement; in other nations, slight in
creases, and, pehaps in a few cases, significant increases in agri
cultural land m a y r e s u l t 
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C H A P T E R E I G H T 

F O R E S T L A N D 

F O R E S T R Y accounts for a larger ac reage of the earth's surface than 
any other major use. Forest requirements are ordinarily enough less 
exacting than crop or pasture requirements that the forest acts as a 
residual use for land which agriculture and pasture cannot profit
ably utilize. Certain lands, of course, are not suitable even for 
forests. T h e settlement history of the United States is an excellent 
example of the encroachment of agriculture upon forest land, 
though this process has to some extent character ized settlement in 
every continent. Instead of considering the original forest as a basic 
resource to be conserved and sparingly used in a c c o r d a n c e with 
demand, trees were considered an obstacle and a hindrance to more 
intensive uses. 

Next to agricultural crops, forest crops have contributed most to 
human progress and security and, like agricultural crops, they are 
renewable . 1 W o o d is the world's most versatile r a w material. No 
other material provides fuel, fiber, food, and chemical derivatives 
while also serving a great variety of structural uses. W o o d has 
played a significant role in the development of modern living stand
ards, because of its almost countless variety of uses, including paper 
for the spread of knowledge throughout the world. 

I m p o r t an r e o f F o r e s t r y in t h e E c o n o m y . T h e importance of 
forests in modern economies varies greatly. Nearly a third of the 
area of the United States is forest land of one sort or another, esti
mated to be worth from 8 to 10 billion dollars. Of the major land 
uses, forest lands rank fourth in importance, being exceeded by 
urban land, land used for public highways, and agricultural land.-' 
In spite of forest depletion for purposes of agricultural use, and 
heavy consumption of forest products in modern industry without 

1 See "Third Report to the Governments of the United Nations by the 
Interim Commission on Food and Agriculture," transmitting report of the 
Technical Committee on Forestry' and Primary Forest Products, Charles 
Lathrnp Pack Forestry Foundation, Washington, D. C , 1945, p. 9. 

1 R. R. Doane, The Measurement of American Wealth, p. 199. 
2 7 3 
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reforestation to maintain the supply, forest products consistently 
contribute between 4 and 6 per cent of the total national income in 
the United States and somewhat less than this percentage of the 
total gainfully employed. Forest products make up about 8 per cent 
of all revenue freight carried by U. S. railroads; and the supplies, 
equipment, and other materials used by forest industries account 
for a large additional tonnage, the forest industry as a whole easily 
accounting for a tenth of all railroad revenue freight. U. S. forests 
support the fifth greatest manufacturing industry of the nation, 
being exceeded only by iron and steel, machinery, food, and textiles. 
In addition to these contributions, forests are particularly important 
in the conservation of water and soil, as recreational environment, 
as a natural habitat for many wild game and bird species, and in the 
production of forage and livestock grazing. 

In nations like Finland, Norway, and Sweden, forests comprise a 
much greater proportion of the total land value, making a m u c h 
larger contribution to the total income of the nation. Moreover, in 
nations where a sustained yield policy has been established over 
many decades through controlled cutting and systematic reforesta
tion, forest land resources have not decreased in value as they have 
in the United States and other nations where more exploitative 
forest practices have been followed. At the turn of the century, 
forest lands comprised more than a tenth of the total value of land 
in the United States, while now they comprise only slightly more 
than a twentieth. 

Forests cover approximately seven and a half billion acres, or 
about a fourth of the total land area of the earth. Thus, forestry uses 
m u c h more of the earth's surface than agriculture (about an 
e i g h t h ) , but it does not furnish employment to nearly as many of 
the population. The proportion of total land area in forests varies 
from as much as 60 per cent in Finland to less than a half of one per 
cent in Italy. In the United States, forests now use about a half bil
lion acres, or a little more than a fourth of the total land area. This 
is about the average for all nations. 

T H E S U P P L Y O F F O R E S T L A N D 

Trees are a crop, and the economic supply of land for forestry is 
determined by the same physical factors as those which determine 
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the economic supply for agriculture. However , these factors d o not 
operate within such narrow limits in the case of forestry. 

P h y s i c a l F a c t o r s D e t e r m i n i n g Sui tabi l i ty o f L a n d f o r F o r e s t r y . 
Forest trees do well on soils on which most crops would fail or be 
unsatisfactory. Forest trees possess more permanent root systems 
than most c r o p or pasture plants, and their roots ordinarily penetra te 
deeper , tapping soil nutrients beyond the reach of the usual crop 
plants. Moreover, fertility is a less limiting factor , since trees have a 
life expec tancy that includes many growing seasons. Studies of the 
growth rings in trees hundreds of years old reveal that in some years 
o r periods very little growth occurred, because of poor growing con
ditions; and in areas of relatively poor soil, where annual growth is 
quite small, a very valuable tree can perhaps be produced after fifty, 
seventy-five, or a hundred years. 

Forests are almost perfectly adapted to stony or rough land, or to 
sandy soils in humid areas; the annual production of pine timber in 
sandy soils is ordinarily equal in amount to hardwood production in 
the most fertile land. T h e growth of wood itself takes very few plant 
nutrients from the soil, and the large nitrogen requirements of trees 
are obtained chiefly from the air. Fallen leaves are not usually re
m o v e d from the ground, lime, magnesia, and other minerals being 
thus restored to the soil and serving as a revolving fund for con
tinual growth. As a matter of fact, a considerable portion of the 
minerals necessary to grow leaves is returned to the soil before the 
leaves fall. 

Trees can grow well on mountain slopes where other forms of 
vegetation can seldom attain the status of crops. Twenty degrees 
has been given as the limit of slope for agriculture, 3 0 ° as the limit 
for m e a d o w and pasture, and 40° as the limit for general tree culture 
for timber purposes . 3 However , much tree growth is found on slopes 
of more than 4 0 ° . T h e mulch of decaying leaves and litter a c c u m u 
lated on the ground and leafy branches above check the beating 
rains and help to make forests peculiarly adaptable to slopes or sites 
subject to erosion. 

W h e r e a s forests are less exacting as to soil and topographic re
quirements than crop and pasture plants are, they are ordinarily 
more restricted in moisture requirements. Although grasses are 

* H. Hausrath, Forstweaen, vol. VII, Part 7, of Grundrtis der Social-
oknomik. J. C. B. Mohr, Tubinger, 1922 (quoted in Zimmermann, World Rc-
tources and Industries, p. 402) . 
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grown satisfactorily in the arid regions and are utilized by range 
livestock, trees will not grow there to any great extent. In semi-arid 
regions where crops can be grown successfully with the use of cer
tain adaptation techniques such as summer-fallow, development of 
drought-resistant varieties, etc., trees are practically non-existent. In 
other words, trees ordinarily require more moisture than some hardy 
crops like wheat, and more than many pasture plants, especially in 
warm climates. In the far north, however, trees grow with an aver
age annual rainfall of about eighteen inches. The conifer trees of 
this region, with their small, narrow, hard leaves, do not lose much 
moisture and therefore make efficient use of the limited supply avail
able. Some commercially valuable trees also grow well in swampy 
land, which is not useful for agriculture without drainage. 

Forests are less restricted by low temperatures than many crop 
and pasture plants. Some forest trees—particularly spruce and fir—are 
grown successfully at altitudes of eleven or twelve thousand feet, 
where the mean summer temperature is about 48° F., as for instance 
in Colorado. An average annual temperature of 68° marks roughly 
the poleward limits of the palm tree, and therefore of tropical 
plants. Regions with mean temperatures of 50° or below for four 
months or more are beyond the limits of the oak tree, and therefore 
very largely beyond the limits of the temperate hardwood forest. 
Some trees will grow where there is frost in every month of the 
year, and some require comparatively little sunlight. 

The distribution of the great commercial forest areas of the world 
bears no relationship to densities of population (see Figure 2 4 ) . 
More than three-fifths of the softwood timber upon which the world 
depends for construction material is in North America and Europe, 
which contain only a third of the world's people. China and India, 
with nearly a billion people, embrace less than three per cent of the 
world's forests, while sparsely populated South America contains 
nearly 30 per cent. 4 This disparity in the distribution of forests and 
populations causes many nations to have less forest area per capita 
than the minimum needed to provide for cooking and warmth, even 
at most primitive levels. This minimum is about an acre, but India 

4 See "Third Report to the Governments of the United Nations," p. 16. By 
continents the distribution of forest lands is: Asia, 28 per cent; South America, 
28 per cent; North America, 19.3 per cent; Africa, 10.6 per cent; Europe, 10.3 
per cent; Australia and Oceania, 3.8 per cent. (See R. Zon and W. N. Spar-
hawk, "America and the World's Woodpile," U. S. Department of Agriculture 
Circular 21, January 1928, p. 5 . ) 
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and the Netherlands have less than this, China less than half an 
acre , and Syria and Palestine about two-tenths of an acre per per
son, while at the other extreme C a n a d a has fifty acres per capita."' 

Forests are a resource which man has been able to destroy very 
readily. In many instances, forests have been a hindrance or ob
stacle to be o v e r c o m e in the development of lands for agricultural 
use. Consequently, present forest resources of the earth do not often 
o c c u p y the original forested area, much of which has been cut over. 
F o r example, in the United States, forests orginally covered more 
than 8 2 2 million acres ( see F i g u r e 2 5 ) , of which some five-sixths has 
been cut over, only a little more than 138 million acres of virgin 
timber remaining. More than 350 million acres have been perma
nently cleared and transferred to other uses. 

Although forests, excluding arid woodland (pinon-juniper and 
c h a p a r r a l ) , originally covered more than 822 million acres, only 
about 630 million acres in the United States now grow trees. Nearly 
three-fourths ( 4 6 2 million a c r e s ) of this forest land is capable of 
producing commercia l timber." Significant amounts of commercial 
forest land are found in all regions except the Plains. T h e South, 
with 2 0 3 million acres, is by far the most important region in terms 
of acreage ; the Columbia River Rasin, including the Douglas fir belt 
of western Oregon and Washington, is second with 74 million acres; 
the northeastern region contains nearly 6 0 million acres, and the 
lake region, 52 million. T h e southern Rocky Mountain region con
tains about 3 1 million acres, the central region nearly the same 
amount, and the California area about 14 million acres. T h e Plains 
region contains only 14 thousand acres of commercial forest lands. 
Thus, in terms of acreage , nearly three-fourths of the commercial 
forest land is east of the Plains, in the area which contains over four-
fifths of the people. 

In terms of board feet or the amount of saw timber, the Columbia 
River Rasin is by far the most important with 8 8 3 billion board feet 
or approximately half the total stand of saw timber of the country 
( 1 7 6 4 billion board f e e t ) . T h e South has 387 billion board feet or 
nearly a fourth of the total, California has 2 1 3 billion or an eighth, 
the South Rocky Mountain region 125 billion, the northeastern 84 , 
the lake states 48 , the central region 14, and the Plains states only 3 5 

a See "Third Report ," op. cit,, p. 16. 
n R. D. Marsh, and W . H. Gibbons, "Forest Resource Conservation," U. S. 

Department of Agriculture Yearbook, 1 9 4 0 , p. 4 5 9 . 
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million board feet. Thus , in terms of board feet of saw timber the 
.situation is the reverse of that of acres of commercial forest land, 
three-fifths of the stand of saw timber of the nation being located 
in the area west of the Plains, which contains less than a fifth of the 
people. 

COSTS A N D R E T U R N S IN F O R E S T R Y 

Forestry m a y b e defined as the handling of forest land in such a 
w a y that it will raise repeated crops of timber a n d related products 
and exert the greatest possible beneficial influence on soil and 
stream flow, wildlife, and h u m a n life. W h e r e sustained yield prac
tices are followed and selective cutting and reforestation are prac
ticed, forest resources are maintained at a fairly uniform level. On 
the other hand, where forests are treated as though they were mines 
to be exploited, timber is cut off and, with no systematic reforesta
tion, unproductive, cut-over stump areas with little value for other 
uses remain. W h e r e exploitative lumbering has occurred, serious 
land use problems h a v e resulted from the shrinkage of the forest re
source which had formerly supported a considerable amount of 
employment in lumber production. O n e of t h e best examples of t h e 
consequences of forest exploitation is in the cut-over areas of the 
northern lake states, where submarginal farm units, heavy tax delin
quency, farm m o r t a g a g e foreclosures, and high rural relief costs pre
dominate. 

T y p e s o f F o r e s t s . Fores ts m a y be divided into natural and 
cultivated or artificial forests. T h e best examples of natural forests 
are the primeval or virgin forests, while the best examples of arti
ficial or cultivated forests are those which have been planted and 
cultivated by man. T h e r e are , of course, many variations between 
these two extremes, all of which are influenced more or less by man. 
F o r example, second-growth forests ( o r third-, fourth-, or other 
growths) are frequently the result of spontaneous reseeding and 
natural growth where man has established sufficient correct ive and 
protective measures to bring back a forest cover . Thus, the forest is 
a joint product of natural forces and human efforts. However , 
natural reproduction after clean cutting often results in dominance 
of other and less desirable species than those dominant in the origi
nal forest. In areas where natural conditions do not favor natural 
reproduction, artificial replanting and careful cultivation must be 
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employed for successful reforestation. This is frequently the case in 
many regions of E u r o p e , and is due not only to the character of 
natural conditions predominating in these areas, but also to eco
nomic and institutional factors. In the United States, very few forest 
areas can be considered cultivated or artificial. 

In m a n y forest areas where the trees represent the natural stand 
and frequently the original or virgin forest, good forestry practices 
involve selective cutting of mature trees, and piling of brush and 
slash for disposal. Good harvesting practices which permit securing 
the greatest possible amount of t imber from e a c h tree b y cutting 
low stumps and using as much of the tops as possible also increase 
efficiency of forest use. 

Nearly four-fifths of the commercial forest area of the United 
States is owned privately; and of this privately owned land approxi
mately one-third is in farm woodlots, the remaining two-thirds 
being owned principally by private corporations. Most of these 
privately owned commercial forests have been and are being ex
ploited rapidly without any program of sustained-yield manage
ment. This applies not only to virgin forest areas, but even to second-
growth forests. T h e one-fifth owned publicly consists largely of 
lands in national forests, with relatively minor areas owned by state, 
county, and municipal governments . 

Lost* in F o r e s t O p e r a t i o n . If virgin forests or forests where 
growth has already matured are handled on an exploitative basis, 
no costs are involved, aside from cutting or harvesting expenses, ex
cept interest, taxes, and protection costs. W h e r e land is being re
forested and young trees are growing on the land, or where sus
tained-yield management has been effected for an area already 
covered with mature trees, additional costs a r e involved. Costs of 
intensive forestry on a sustained-yield management basis vary con
siderably. Representative costs run from as low as 3 7 c per a c r e per 
year in the case of typical second-growth turpentine forests in the 
South to as much as $1 .13 for eastern white pine forests/ As a gen
eral rule, a minimum of about 5 0 c m a y b e taken as fairly representa
tive; ordinarily, costs will not exceed a dollar even for the higher 
cost forests. However , interest is not included in these figures, and 
interest charges are usually a large cost item. 

Interest should be figured not only upon the estimated per acre 
'• See "A National Plan for American Forestry," VI. S. Sen. Doc. 12., 73rd 

C'miri '^ Fir-t Si-vii.n. O i x e m m r n l Printing Office, 19-13, vof. 2. p. 1320. 
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value of the forest stand, but also upon the amount invested in bare 
land values and funds invested in taxes, protection, and timber man
agement. It can readily be seen that interest charges are a very sig
nificant item in forest operations, particularly when it is recalled 
that more than fifty years, and sometimes as many as two hundred 
years, are ordinarily required to mature a stand of trees. For ex
ample, stumpage value per acre of fully stocked thirty-year-old 
white pine in New Hampshire is $56 on good sites, increasing to 
$295 per acre at 50 years, $583 at 80 years and $678 per acre at 90 
years. In the case of loblolly pine in North Carolina, stumpage value 
per acre on good sites increases from $79 at 30 years to $305 at 80 
years." These data give some idea of the importance of interest in 
the carrying charges of forest operation. Assuming an average $300 
per acre stumpage value (which would not be excessive for many 
forests) , interest charges alone would amount to $15 per acre an
nually, with an interest rate of 5 per cent. T o these interest charges 
must be added interest on investment in the bare land itself and on 
forest improvements. The main elements of the fixed capital invest
ment in forestry are soil, forest improvements, and growing stock or 
standing trees. The proportions of capital investment which these 
elements represent vary, but average about as follows: soil, 0 - 5 per 
cent; forest improvement, 5 - 1 5 per cent; and forest growing stock, 
8 0 - 9 5 per cent . 9 

R e t u r n s f r o m F o r e s t O p e r a t i o n . Income from forest operation 
may be from: ( 1 ) sale of saw logs or timber; ( 2 ) sale of pulpwood; 
( 3 ) sale of posts and poles; ( 4 ) grazing; ( 5 ) recreation; ( 6 ) miscel
laneous products such as turpentine, game, etc. Timber is ordinarily 
the principal source of revenue to forest owners, although the recent 
development of the pulpwood industry makes the sales of pulpwood 
the major source of income for southern forests. For the United 
States as a whole and for most other nations which have commer
cially important forests, lumber production is the most important 
single source of revenue. 

In the United States, forest properties held especially for timber 
(either as virgin forests, second-growth, or artifically grown stands) , 
have appeared unattractive as sustained revenue producers. The 

8 F . B. Fairchild, et ah, "Forest Taxation in the United States," U. S. De
partment of Agriculture, Miscellaneous Publication 218, October 1935, pp. 
2 3 9 ff. 

'•> A National Plan for American Forestry, vol. I, p. 893 . 
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competitive marketing of forest products resulting from overrapid 
exploitation of virgin stands has done much to prevent conservative 
cutting on many privately owned forests, and in public forests has 
prevented relatively inaccessible timber from coming into produc
tion, thus deferring financial returns from i t . 1 0 Overrapid exploita
tion has been attributable largely to the relatively heavy carrying 
charges which must be deducted from income from privately owned 
forests. Heavy interest and tax charges have made it unprofitable to 
hold forest properties for any considerable period. 

Recent studies of forest yields and average incomes which can be 
secured on a sustained-yield basis indicate that in many areas carry
ing costs (protection costs, taxes, interest charges, and timber man
agement expenses) are so great that little, if anything, is left from 
receipts. In some cases, taxes assessed annually against the land are 
practically equal to the entire average annual forest income, and 
occasionally exceed i t , 1 1 leaving virtually nothing with which the 
owner can pay timber management costs and expenses of fire, insect, 
and disease protection, to say nothing of interest charges on bor
rowed capital or interest earnings on his capital investment.'- Under 

1 0 Ibid,, vol. II , p. 1 3 2 1 . 
1 1 For example, in F la thead County, Montana, the U. S. Forest Service 

estimates that the average stand of timber will produce from 1 0 , 0 0 0 to 1 5 , 0 0 0 
board ieet an acre . 11 it is assumed that this timber could be grown in a sixty-
>ear period, the annual average yield or growth would be approximately 2 5 0 
board Ieet. S tumpage values tor lir, larch, and western white pine in tins a r e a 
range from about $1 to $ 1 . 5 0 per thousand board feet of log scaled on the 
stump, so that the average annual growth would viekl a return of about 2 5 or 
3 0 cents. In other words, under sustained yield management , the forest owuer 
could, over a period of years, afford to own the land as a private individual or 
corporation only il annual costs of operating the land were less than 2 5 or 3 0 
cents an acre . Timber lands in F la thead County are assessed taxes at an aver
a g e of approximately 2 5 c e n t s per acre . Thus , tax charges are sue!* as t o c o n 
sume practically the entire average annual return from timber sales in this area. 

'* Forest growth varies greatly among different species of trees and differ
ent areas of the nation. For example, the white pine of N e w E n g l a n d will yield 
5 0 . 0 0 0 lx>ard feet in 6 0 years, while X e w England red spruce yields only about 
1 3 . 0 0 0 board feet. In the lake states, northern white pine yields more than 
35.1XXJ board feet, while jack pine >ields only about 1 1 . 0 0 0 . In the South, 
loblolly, short leaf, and slash pine average from 3 0 . 0 0 0 to -10.000 board feet 
of growth per a c r e in 6 0 years. In the nor t lwm Rocky Mountain area, p o n -
derosa pine yields about 1 5 , 0 0 0 board feet, and western white pine more than 
2 0 . 0 0 0 board feet in 6 0 years. T h e Douglas fir forests of the Pacific Northwest 
will yieW m o r e than 6 5 . 0 0 0 board feet at 6 0 years ; a n d California forest a rea 
yields per acre ut 6 0 years vary from 3 6 , 5 0 0 board feet for white fir and alxntt 
5 7 . 0 0 0 for Douglas fir to 1 1 5 , 0 0 0 board feet for the redwoods ( s e e "National 
P l a n , " p. 9 0 3 ) . Average production over entire forest properties cannot b e 



2 8 4 L A N D E C O N O M I C S 

these conditions, the forest owner will cut off his timber stand, 
secure what income he can, and abandon the barren, cut-over 
stump land, letting it go tax-delinquent and eventually revert to 
public ownership or become a part of submarginal "stump" farms. 

In some areas, private forest owners may be able to secure addi
tional revenue through grazing their forests. In the case of private 
farm woodlots, the value of grazing per head of stock reaches its 
highest level. It is true that excessive grazing will reduce timber 
returns from forests, but under proper management, grazing consti
tutes a very legitimate and appreciable source of revenue. In some 
areas, recreational use of private forests is increasing and can be 
made to yield some revenue, with proper management. Revenue 
may also be possible from development of hunting and fishing 
facilities on some private forest land, and revenue from naval stores 
and minor forest products is large in some localities. 

It is estimated that for the United States as a whole some $40,-
000,000 worth of naval stores are produced from forest products 
annually. An additional $10,000,000 of tanning materials, $10,000,000 
of nuts, $5,000,000 of maple sirup and sugar, $3,000,000 of distilla
tion wood, $2,000,000 of Christmas trees and greenery, and $1,500,-
000 of pharmaceuticals and oils are produced annually, making a 
total of $71,000,000. The estimated total annual value of forest 
products at the point of utilization or distribution is nearly $793,-
500,000. Logs for lumber and other sawed products amount to 
$300,000,000 annually, fuel wood $240,000 ; 000, fence posts $80,-
000 ,000 , pulpwood $50,000,000, veneer logs $20,000,000, hewed ties 
$18,000,000, poles $10,000,000, and piling $ 4 , 0 0 0 . 0 0 0 . u 

Forced liquidation of commercial timber stands caused by exces
sive carrying costs has been rather general in many areas in the 
United States. This same situation has precluded private production 
of new timber crops on cut-over lands, which would take from sixty 
to a hundred years. High carrying costs have been an extremely 
significant factor accounting for forest depletion in the United 
States during the past several decades. 

expected to exceed 60 to 75 per cent of the above growth rates, which are 
based on fully stocked stands. Thus, taking about two-thirds of the above 
yields and dividing by 60 will give the average annual yield or growth of the 
forests. 

1 : 1 U. S. Department of Agriculture, "Living and Forest Lands," Miscel
laneous Publication 388, p. 41 . 
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Forest Management. In recent years, particularly during the 
past decade, there have been significant improvements in manage
ment of privately owned forest lands. Important gains have been 
made through fire protection organized with federal and state co
operation. The example of good forest management set by the 
national forests, the research and extension efforts of federal and 
state governments, and the general influence of the conservation 
movement (which grew stronger during the depression thirties) 
have also been important factors contributing to improved manage
ment practices on privately owned forest lands. Many private own
ers are sincerely attempting to manage their forests like a crop 
instead of a mine, despite serious economic handicaps. It is esti
mated that of the 202 million acres of commercial forest land in 
industrial and other non-farm private holdings, some 29 million 
are under some form of management. 1 4 

Nearly n third nf the 1-39 million acres in farm woodlots (about 
4 1 million acres) has been put under some form of management.''' 

Publicly owned forest lands do not operate under difficulties of 
overhead costs, particularly heavy taxes and interest charges com
mon to private owners, and generally have had some form of 
effective forest management, varying from intensive sustained yield 
to fire protection. Much of the national forest area has been placed 
on a sustained-yield basis, and many community forests (owned 
by counties cities, towns, hospitals, or schools) have had excellent 
sustained-yield management. Most state forests are protected against 
fire and trespass, and on many cutting is permitted, with or without 
restrictions. 

'* Four million acres under intensive sustained-yield management, 7 .5 mil
lion under extensive sustained-yield management, and 17 million under exten
sive management without sustained yield. However, some 37 million acres 
(about a fiftli) are not under any form of management, although being re
stocked poorly or not at all; and 1 3 " million are unmanaged but at least partly 
produelive. Some 6 0 million acres are without lire protection. (See Marsh and 
Gibbons, up. t i l . , p. 4 7 0 ; and "Forest Lands of the United States," Sen. Due. 
32 , 77th Congress, First Session, Government Printing Office, 1941, p. 2 5 . ) 

1 1 Less than 2 million acres are under sustained-yield management. 9.7 
million under extensive sustained-yield management, and 3 0 million under ex
tensive management without sustained \ield. Some 20 million acres are still to 
be restocked, and about 7 5 million acres of deteriorated forests must be re-
lubilitated if production is to be increased to a reasonable level. Approximately 
40 million acres are without organized fire protection. (See Marsh and Gibbons. 
op. cit., p. 469, and "Forest Lands of the United States," op. cit., p. 2 2 . ) 

file:///ield
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P E C U L I A R I T I E S O F F O R E S T R Y A N D L A N D S IN 

F O R E S T U S E 

A forest is something more than a mere group of trees. It is a 
highly organized community of plants and animals living in close 
association, and with varying degrees of interdependence. 1 , ! As a 
result, forest land serves at least five major purposes, each of which 
is essential for human living in modern economies. These major 
purposes are: ( 1 ) timber production, ( 2 ) watershed services, ( 3 ) 
recreation, ( 4 ) support of wildlife, and ( 5 ) forage production. 1 7 

In addition, forests produce food and many products useful to man, 
including camphor, turpentine, rosin, and cork. 

A Multiple-Use R e s o u r c e . These major uses are not necessarily 
mutually exclusive, and in many cases forest land is used simultane
ously for two or more of them. Forest land is thus distinctly different 
from agricultural land, where each major crop or enterprise use is 
mutually exclusive. Some idea of the nature and extent of the 
multiple-use quality of forest land in the United States can be ob
tained from the following acreages useful for different purposes : l K 

( 1 ) Commercial timber can be grown on some 462 million acres out 
of 630 million acres of forest land in the United States. ( 2 ) Approxi
mately three-fourths of all forest land exerts a favorable influence 
on watershed protection and soil erosion control. ( 3 ) More than 
half (342 million acres) of the forest area, chiefly in the West and 
South, is grazed by domestic livestock. ( 4 ) Almost all the area is 
suitable for wildlife. ( 5 ) Eleven million acres of land naturally suit
able for timber use have been set aside exclusively for scenic pur
poses and recreation in the form of parks, monuments, and other 
reservations; much of the rest can also be used for recreational 
purposes. 

The multiple-use aspects of forest land make forests particularly 
beneficial to man; but, on the other hand, competition between uses 
for control of the forest may likewise create serious economic prob-

] " M. F. Heisley, "Our Forests: What They Are And What They Mean To 
U s , " U. S. Department of Agriculture, Miscellaneous Publication 162, July 
1940, p. 2, 

1 7 Marsh and Gibbons, op. cit., p. 461. 
1 8 Data showing acreages and proportions of U. S. forest land used for 

various purposes have been taken from ibid., p. 461 . 
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lems. For e x a m p l e , use of the forest for g a m e a n d wildlife m a y c o m -
p e t e with its use for g r a z i n g l ivestock. P r o p e r l y m a n a g e d , c o m p e t i 
tion b e t w e e n wildlife use a n d g r a z i n g use c a n b e r e d u c e d so that 
s p o r t s m e n a n d r a n c h e r s m a y both benefit significantly f r o m forest 
lands . T h e most i m p o r t a n t f a c t o r d e t e r m i n i n g the c o m p e t i t i v e 
n a t u r e of t h e s e var ious uses is t h e c h a r a c t e r o f t h e forest o w n e r s h i p ; 
but regardless of w h o o w n s it, different t y p e s of use m u s t be c o 
o r d i n a t e d a n d adjusted if o p t i m u m benefits a r e t o b e s e c u r e d . 

E x c e p t in a r e a s w h e r e forest t r a c t s a r e u s e d t o p r o t e c t m u n i c i p a l 
w a t e r s h e d s ( w a t e r s h e d s supplying w a t e r for h u m a n c o n s u m p t i o n in 
u r b a n a r e a s ) forest land need not b e w i t h h e l d f rom other u s e f o r 
t h e s a k e o f the w a t e r s h e d protection funct ion. F r o m nat ional forest 
lauds a lone c o m e s d o m e s t i c w a t e r for m o r e t h a n 6 million p e o p l e . 
Most forest lands h a v e s o m e recrea t ional va lue , but some h a v e s u c h 
e x c e p t i o n a l recrea t ional v a l u e that t h e y should b e w i t h d r a w n f rom 
t i m b e r or grazing use . T h e U . S. F o r e s t Service has , in r e c e n t y e a r s , 
e x c l u d e d all o t h e r uses f r o m c e r t a i n "pr imit ive a r e a s " a n d d e v o t e d 
t h e m exclusively to r e c r e a t i o n . H o w e v e r , m a n y forests p r o d u c i n g 
t i m b e r u n d e r p r o p e r m a n a g e m e n t also const i tu te excel lent r e c r e a 
tional a r e a s . M o r e t h a n 3 0 million p e o p l e e a c h y e a r use the n a t i o n a l 
forests for recreation. 

Time Element in Production. P e r h a p s t h e m o s t significant f e a 
t u r e of forestry is the Jong t i m e r e q u i r e d to bring a forest to m a t u r i t y 
or to profitable p r o d u c t i o n . T h e t i m e e l e m e n t does not e n t e r into 
t h e utilization of virgin t i m b e r s t a n d s — w h i c h even n o w a r e r e s p o n 
sible for most of the world 's supply of c o m m e r c i a l forest p r o d u c t s — 
e x c e p t to influence the size of t rees a n d the g e n e r a l c h a r a c t e r of 
the forest itself. F o r the most par t , virgin forests consist o f m a t u r e 
trees. However, in d e t e r m i n i n g the general desirabil i ty of d e v o t i n g 
a g iven p i e c e of l a n d t o forests o r s o m e o t h e r use , or in d e t e r m i n i n g 
t h e relat ive desirability of public or pr iva te ownership , t h e t i m e 
element is v e r y i m p o r t a n t . T h e length of t i m e r e q u i r e d to m a t u r e a 
crop of trees d e p e n d s on m a n y f a c t o r s , most important of w h i c h 
are the c l i m a t e , t h e soil, a n d t h e species of t r e e ( s o m e trees g r o w 
m u c h faster than o t h e r s ) . T r e e s a r e a crop, a n d d e p e n d u p o n m u c h 
tiie same basic soil and c l i m a t i c fac tors for their r a t e of g r o w t h a s 
d o e s agriculture. Softwoods mature in 3 0 to 5 0 years, while some o f 
t h e h a r d w o o d s r e q u i r e more t h a n 2 0 0 years to m a t u r e to saw-log 
size (18-inch t r e e s ) . This long time f a c t o r helps to d e t e r m i n e the 
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types of tenure, taxation, and use-control policies and programs 
which are best adapted to forest land. 

A Large-Scale Business. Another very important characteristic 
of forestry is the size of the area which constitutes an efficient 
minimum-sized operating unit. A few trees planted here and there, 
or a few growing separately, do not make a forest. Farm woodlots 
cannot be considered forests in the strict sense of the word, although 
they do yield much fuel, timber, and lumber. A forest is usually 
thought of as much larger in size than an acre or a few acres, and 
is composed of trees crowding each other in such a way that uni
formly shaped trunks result. Trees in a forest crowd each other and 
kill out the weaker members; lower branches are also killed, because 
of their inability to get sunlight; and a long, straight trunk free from 
knots, almost cylindrical in shape, and sometimes more than a hun
dred feet long is produced. The lumberman can use logs of this 
type most efficiently. 

A real forest, to produce the best lumber, must be one of con
siderable area, and efficient use of sawmills requires large tracts. 
These facts have important economic consequences. The average 
individual is not able to handle the financial obligation of operating 
such a large area, and this, combined with the length of time 
required to mature a forest, makes public or corporate ownership 
much more general than private, individual ownership and opera
tion. 

Flexibility of Operations. Forest industries possess a fair de
gree of flexibility, because forests have no one harvest period as do 
most agricultural crops. Trees may be harvested when very young 
for Christmas trees, fence posts, or firewood, or harvested later for 
telegraph poles, railroad ties, or building logs, or harvested at a still 
later stage for saw logs and lumber production. In other words, the 
forest operator has a considerable range of time over which he can 
harvest his "crop" of trees. 

The flexibility which this choice gives the forest operator is evi
denced by the behavior of the lumber industry during the world
wide economic crisis which began in 1929. Lumber manufacturers 
were better able to adapt output to declining demand than the 
operators of the great majority of staple industries were. Lumbering 
can be suspended altogether for a year or so without any significant 
damage to the forest, which simply goes on growing. Mature trees 
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may stand for several years, in many cases, before beginning to d e c a y 
or depreciate in value. If the forest operator has the financial re 
sources, he has an unusuallv favorable natural situation which en
ables him to adapt production to a fluctuating demand. However , 
like most commercial production, the lumber industry is ordinarily 
interested in maintaining a fairly uniform production level. 

T h e flexibility of forest production is increased by the fact that 
the forester can store his products "on the s tump," as it were, with
out the storage costs, depreciation, and risk of price changes that 
affect most agricultural crops. W h e n forest operations are largely 
uf u mining character—that is, when virgin forests are cut without 
any effort at regeneration or maintenance—this Hexibilitv is particu
larly pronounced. However , under sustained-yield management , cut
ting quotas are c o m p u t e d as a definite proportion of forest s tand 
annually, but cutting quotas for several years may be grouped to 
meet market conditions. It is this situation which has led forestry 
students to believe that a lower rate of return is justified for forest 
investments than for business investments generally. 1 " 

I m p o r t a n c e o f N a t u r a l F a c t o r s . N a t u r e plays a more impor
tant role in forestry than in agriculture. Trees cannot b e " b r e d " in 
the same sense that new varieties of crops and animals have been 
produced, nor can their growth bo increased significantly t h n m g h 
cultivation. T h e forester, therefore, merely guides tree growth, thin
ning where needed, removing dead trees, and protecting the forest 
against fire and disease.-" It is true that trees can grow on poor or 
rough land which is often subniarginal for agriculture, so that the 
cost of the laud factor is relatively low. Moreover, as the forest ma
tures, the trees b e c o m e a more important capital good than the land. 
In other words, instead of harvesting a c r o p each year, the forester-
harvests one large crop—ordinarily after many years of t ree g r o w t h — 
so that in each successful year the value of each previous year's 
growth is accumulated in the form of an increasingly valuable timber 
resource. T h e policy of taxing the total value of the forest stand 
each year until it is harvested, although there is only one income 
period (especially for virgin s t a n d s } . has tended to cause p r e m a t u r e 
cutting and creation of non-reforested cut-over lands that have re
verted to public ownership through continued tax delinquency. 

'•' Fran? Hrskr. German Foicttry, Yale University Press, 1938, pp. 91-93. 
*• R. T. Ely and G. S. Wehrwein, Land Economic*, Macmillan 1940, p. 

D C 1 
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Demand Factors and Substitutes for Forest Products. No 
a d e q u a t e substitutes are readily available for many agricultural 
products , particularly certain foods and fibers. In the case of many 
forest products, competition of other products that can be substi
tuted is much more acute. Rising industrialism and progressive 
mechanization have caused a decided shift from organic to inor
ganic substances, especially from wood to metal . In spite of the 
increased use of metal products, however, there is still a heavy 
d e m a n d for forest products throughout the world, and particularly 
in the United States. The use of wood for paper production in the 
United States is now three times as large as it was a quarter of a 
century ago. The important thing about the demand for forest 
products is its dynamic nature, in comparison with the m o r e stable 
demand for certain agricultural products which are necessities of 
life. 

T h e more dynamic the demand for forest products, the less stable, 
less predictable, and more sensitive to certain economic and social 
changes it will be, with the result that greater economic risks are 
involved in successful marketing of forest products than in market
ing products for which the d e m a n d is more stable. T h e fact that 
the annual supply of forest products can be adjusted more easily 
t o changing demand conditions is an important offset to the eco
nomic disadvantages of the more dynamic demand for forest 
products . 

F U T U R E F O R E S T L A N D R E Q U I R E M E N T S A N D 

R E S O U R C E S 

T h e area of forest lands in the United States is approximately 
6 3 0 million acres. W h e t h e r the amount of land devoted to forest 
use in the future will be more or less than this acreage depends 
upon a great variety of supply and demand conditions. H o w many 
acres under various levels of intensive and extensive management 
will be needed to meet the demands for forest products in the years 
ahead? Is the consumption of forest products declining because of 
the use of wood substitutes, declining birth rates, and related de
mand factors, or is the use of forest products increasing? In order 
to meet the demands of the future, how m u c h of the total ac reage 
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suitable for forest use in the United States will probably be devoted 
to forestry? In competition with other uses for these lands, will 
forestry secure them, or will our domestic requirements be met by 
importing forests products from other nations which may be able to 
supply them at a cost lower than that at which we could produce 
them ourselves? Will we follow a policy in the years ahead of trying 
to build up and maintain our forest resources so that the annual 
drain to meet current requirements will be offset or more than 
equaled by the annual growth? 

There are many unpredictable factors which make appraisal of 
the future requirements for forest products for any given nation 
difficult. However, from certain data available showing current 
trends regarding availability of land for forestry and the probable 
acreage which will be needed for forest uses, some close approxi
mation can be made of the supply and demand requirements for 
balancing the timber budget of any given nation. 

T o t a l A r e a Available for F o r e s t r y . In an absolute sense, the 
total area available for forestry in any given nation is the total 
acreage which is physically capable of growing trees. However, the 
economic supply which will be available for forest use will depend 
upon the character of the competition among various types of utili
zation such as agricultural, transportation, recreation, mineral, and 
urban. As a rule, forestry secures those lands which are not suitable 
for agricultural production or which, because of competition within 
agriculture, are submarginal for production of crops and pasture. 

Ordinarily, forestry is the least intensive use which can be made 
of land and will, in the last analysis, secure the use of those lands 
which do not find their highest and best use in any of the other 
major use types. Agricultural use is ordinarily the next lowest use 
compared with transportation, recreation, mining, and urban utiliza
tion. Consequently, it is fairly safe to predict that within a given 
nation the area which will be available for forestry will be that 
which, through competitive processes with other land uses, cur
rently is used for forests, plus the increase or decrease in this area 
which is likely to accompany the future utilization of land for agri
cultural purposes. In some countries, the demand for agricultural 
products is such that the areas devoted to agricultural use will in
crease at the expense of forest lands in the years ahead. In many 
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areas, clearing of forested areas will occur and the lands will not 
be reforested but used for agricultural production. In other areas, 
however, advancing technology, declining population trends, 
changes in diet, and associated factors and conditions will result in 
a reduced demand for agricultural land. In such cases some land 
will be released from agricultural use for forestry. 

In a relatively young nation like Canada, considerable cutting 
of forests will continue in the future and much of the land will 
probably be put into agriculture and other non-forest uses; but in a 
nation like the United States, where a considerable amount of agri
cultural land abandonment has already occurred, where forest areas 
have already been largely cut over or put into agricultural and other 
non-forest uses, and where the agricultural prospect is such that the 
future demand for farm products will probably require somewhat 
fewer rather than more acres, the forest area will probably expand. 

The present forest area of the United States is approximately 630 
million acres, or one and a half times greater than the farm cropland. 
It is estimated that an additional 54 million acres of abandoned 
agricultural land is available for forest use, making a total of about 
684 million acres. If present trends continue for several decades, 
some 30 million acres more of agricultural land may become avail
able for forestry, so that in the not-too-distant future it is conceivable 
that approximately 700 million acres of land may be devoted to 
forest use in the United States. The original forest area covered 
about 900 million acres, or slightly less than half the land surface 
of the nation, so that even with the most optimistic estimates for the 
next few decades, the forest land area will be considerably less than 
the original forested area, or the total acreage physically suitable for 
forest production^ 1 

Land Needed for Forest Use. Will the above acreages be suf
ficient to meet the forest needs of the United States? 

A study of timber statistics reveals a rather close relationship 
between per capita consumption and available supplies of timber. 
Timber requirements, as they may determine land requirements, 

- 1 T h e data given apply only to continental United States. T h e total area of 
forests in Alaska is estimated at approximately 70 million acres, largely unex-
ploited and representing a potential supply over and above the acreage data 
cited. 
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are largely influenced by the available abundance or scarcity of 
timber, and of the land available for producing it. T h e United 
States is currently failing to balance its forest budget , not because 
there is a deficiency of forest land, but because of the failure to 
maintain forests in a product ive or sustained-yield condition. 

L u m b e r consumption in the United States reached a peak about 
1906, with 45 billion board feet, or 5 2 5 board feet per capita , and 
has been decreasing since that t ime, in contrast to t h e t rend of man
ufacturing and of population. L u m b e r consumption declined from 
the 1906 level to 3 6 \-. billion, or 2 7 5 board feet per capita , in 1929, 
the peak of prosperity and business activity following W o r l d W a r 
I. Consumption prior to W o r l d W a r II averaged about 32 bil
lion board feet annually. This r e d u c e d consumption is d u e prin
cipally to the decline in lumber used directly in construction. A 
decline of almost a billion feet in factory use was offset by a com
parable increase in sash, doors, and mill work. Decline in construc
tion was d u e principally to a loss of 9 1 / . billion feet in rural 
construction. This was partially offset by the increase in urban 
construction which accompanied the building boom of the late 
twenties. Rural construction is expec ted to recover to about 1 0 bil
lion board feet annually, factory products , taken as a group, will 
continue to use approximately their current amounts ; but urban 
construction, including sash, doors, and rnillwork, m a y not require 
more than - a of the amount used in the late twenties. T h e tentative 
future United States normal lumber consumption, assuming that 
there is an adequate supply of timber to draw upon, is estimated to 
be about 32 billion board feet annually.-- This amount may be in
creased considerably for several postwar years, because of the gov
ernment's housing program, b e g u n in 1946 to provide low cost 
houses for W o r l d W a r II veterans, and the large housing needs of 
the nation which accumulated during the war years when war pri
orities prevented h o m e construction. 

T h e use of wood for fuel has declined in recent decades , but it is 
generally felt that a low point has been reached and that the yearly 
fuel requirements of the United States may be roughly estimated 

*' National Resources Planning Board, op. cit., pp. 137-138. See also 
Marsh and Gibbons, op. cit., p. 483. 
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as approximately 61 million cords, of which 42 million may be 
charged as a direct drain on the commercial forests of the nation.- 3 

The United States imports a considerable amount of its pulpwood 
requirements for paper production and other pulp products. In the 
late thirties, the United States imported an average of about 2 million 
long tons of wood pulp annually and produced domestically about 
6 million tons. Ultimate self-sufficiency in pulpwood and a continu
ing upward trend in paper consumption will necessitate a large in
crease over present annual consumption of 8 million cords. It is 
estimated that future annual requirements for pulpwood will aver
age 25 million cords annually, or 2500 million cubic feet of timber.-* 

Future requirements for miscellaneous forest products may be 
estimated at approximately the average consumption of recent 
years—namely, %l/.> billion cubic feet yearly, because trends in con
sumption of miscellaneous forest products largely offset each other. 
Wood is one of the most flexible of organic products, and is adapt
able to many uses. The uses of wood in a highly industrialized nation 
are constantly changing. Substitutes and competing materials take 
the place of wood in many of its uses, but on the other hand these 
competing materials may cause increased demand for wood in other 
forms. In other words, wood loses ground in some uses, but other 
new uses continually arise which expand the demands for wood. 
T h e logical tendency in a modern economy is for the demand for 
wood, particularly structural timber, to increase; but this tendency 
is definitely checked as supplies become more limited and prices 
increase.-""' 

With increased emphasis being put upon sustained-yield man
agement and proper forest protection from fires, insects, diseases, 
etc., it is estimated that losses from forest fires will be reduced in 
the future to approximately half the recent levels, and that losses 
from insects, disease, and related factors will be reduced by a 
fourth.- 0 

2 3 Marsh and Gibbons use a figure of 70 million cords as the estimated 
future annual drain for fuel wood. Although the present annual consumption 
is some 6 0 million cords, the development of farm lorestry and improved wood-
burning stoves may bring about an upward trend in the use of fuel wood. 
(Ibid,, p. 13S.) 

2 4 Loc. cit. 
2 * F . J . Hallauer, "Our National Timber Requirements," in "A National 

Plan," vol. I, pp. 245 -297 . 
2 6 National Resources Planning Board, op. cit., p. 138. 
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T h e estimated total annual forest requirements are roughly 1 6 % 
billion cubic feet, or about 5 5 million board feet. This amount is 
approximately equal to the annual drain on U. S. forests for the 
period 1 9 2 5 - 1 9 2 9 . A margin of safety of from three to five billion 
cubic feet to provide for possible future calamities, such as the 
recent chestnut blight which might wipe out entire species, and to 
provide for holding or increasing an export t rade in forest products , 
and for new uses, should be added to the 1 6 % billion cubic feet as 
the est imated normal timber requirements . - 7 

R e l a t i o n o f C u r r e n t G r o w t h to D r a i n . T imber production in 
the Uni ted States, under present conditions, is estimated to b e about 
11.3 billion cubic feet annually, in timber of all sizes, and approxi
mately 3 2 billion board feet of saw timber, % of which is softwood. 
Thus, current annual t imber growth on our present forest areas, 
allowing for the doubtful e c o n o m i c availability of some of the land 
a n d the commercial value of some species, is only about three-fifths 
of the probable future annual requirements. In order to increase 
the growth to meet future needs, a well-planned program of forest 
management must be effected. It is estimated that such a program 
applied to all forest lands of the U. S. would increase the annual 
growth from the present 11 billions to 21 billion cubic feet.- N 

This program should include a combination of intensive forestry, 
extensive forestry, and simple protection. Part of the shortage m a y 
be m a d e up by natural restocking of available lands now lying idle, 
part by increasing the productive area by planting, including af
forestation of some additional acreage of abandoned farm lands, but 
most of it will probably have to be brought about by building up 
the existing growing stock through better fire protection and more 
intensive management . 

Students of forest economics r e c o m m e n d that since the most un-

- T C . E. Behre and E. N. Muiins, "The Area Which Can a n d Should Be 
Used for Forestry." in "National Plan." vol. 2, p. 1235. Behre and Munns use a 
billion cubic feet as a reasonable margin of safety; but Marsh and Gihbons use 
3800 million as their margin for new uses, for export, and for a safety factor. 
Moreover. Marsh jnd Gibbons allow 2 billion cubic feet for losses from fire, 
insects, disease, etc., while the National Resources Board Report allows only 
739 million cubic feet for these items (National Resources Planning Board, 
op. cit., p. 138). 

*" This is the estimate of the Technical Committee on Forestry and Pri
mary Forest Products of the United Nations Interim Commission on Food and 
Agriculture. Sec Scus Release of V. S. Department of Agriculture, Forest 
Sen-ice. Washington, D. C . August 25. 1945. 
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satisfactory aspect of our present forest situation, from the stand
point of timber use, is the tremendous impoverishment of growing 
stocks in the eastern regions, every advantage should be taken of 
the existing stands in the East , and they should be developed into 
adequate growing stock as the beginning and major part of a 
national forest land policy. 

in the N e w E n g l a n d and Middle Atlantic regions, the present 
growing stock is only about 1\ „ of that which would be required. 
In the lake, central , and southern sections, present stocks would 
have to be increased 21/.. t imes. In the West , the existing stand is 
almost twice as great as the minimum needed, but because of the 
large volume in mature , non-growing forest, the surplus of growing 
stock is apparent rather than real . -" 

B a l a n c i n g t h e T i m b e r B u d g e t . T h e management of areas 
available for commercial t imber use in such a w a y as to build up 
the growing stock to assure an annual production equal to estimated 
normal requirements requires considerable intensification of man
agement , even on the publicly owned lands. If the 8 5 million acres 
of commercia l t imber now in public ownership are handled accord
ing to the plan, intensive forestry must also be pract iced on 62 .3 
million acres of private land, extensive forestry on 243 .3 million, and 
in addition adequate fire protection on another 69 .2 million acres. 
T h e distribution of these, lands is shown in F igure 26 . 

Heavy emphasis should be placed upon improved management 
practices to secure sustained yield in the Middle Atlantic and south
ern regions. T h e South has many important advantages for forest 
use. It is an area well adapted to forest production from the stand
point of cl imate and soil, and produces a relatively rapid growth 
of types of t imber which are commercially very valuable. Moreover , 
forests in the southern regions would be much closer to the large 
future consuming centers than forest areas on the Pacific Coast, 
where about a fourth of our present t imber supplies are n o w se
cured. Moreover, the South has serious land use adjustment prob
lems growing out of the declining export market for cotton, and 

2 8 The ratios of present timber stand to actual growing stock required to 
maintain a growth of about lT 1 ^ billion cubic feet annually are as follows: New 
England, 0 .9 ; Middle Atlantic, 0 .6 ; Lake, 0 .3 ; Central, 0 .4 ; South, 0 .4 ; Pacific 
1.9; North Rocky Mountain, 1.6; South Rocky Mountain, 2.7 (all regions, 
weighted average, 0 . 8 ) . ( S . B. Show, " T h e Probable Future Distribution of 
Forest Land Ownership," in "A National Plan," vol. II , p. 1 2 7 9 . ) 



F I C U H E 2 6 . R e c o m m e n d e d Dominant Intensity of Management of Forest L a n d in the United States. ( S o u r c e : Forest 
Land Resources, Requirements, Problems, and Policy, National Resources Board, Government Printing OIBce, 1 9 3 5 . ) 
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the necessity , from the standpoint of soil conservation and erosion 
control , of developing m o r e diversified land use p r o g r a m s . On m a n y 
of these lands, forestry will p r o b a b l y play a very important par t in 
the future . T h u s , it w o u l d seem that it is possible to plan a national 
forest p r o g r a m which will increase our forest product ion in those 
areas (pr incipal ly the S o u t h ) which are cl imatically well a d a p t e d 
for forest product ion , w h e r e n e e d e d land use adjustments are most 
a c u t e , a n d in locations which will b e relatively accessible to the 
large consuming areas . 

T h e forest policy of any nation should include research and e d u 
cat ional or extension activities w h i c h w o u l d look t o w a r d the im
p r o v e m e n t of forest m a n a g e m e n t prac t i ces , discovery of n e w uses 
for forest p r o d u c t s , e n c o u r a g e m e n t of pr ivate effort for improve
ment , forest m a n a g e m e n t b y the diffusion of information c o n c e r n i n g 
best forest p r a c t i c e s , t ree growth, silvicultural prac t i ces , and rela ted 
mat ters . T h e M c S w e e n e y - M c N a r y A c t of 1 9 2 8 included a large 
authorizat ion for the support of the g o v e r n m e n t forest exper iment 
stations and laboratories , and provision for e c o n o m i c and industrial 
research greatly n e e d e d to lay the proper e c o n o m i c foundations for 
successful forestry. U n d e r t h e C l a r k e - M c N a r y Act , authori ty is 
given t h e federal g o v e r n m e n t to c o o p e r a t e with the states in exten
sion w o r k on w o o d l a n d t rac ts , similar to the agricultural extension 
work n o w c a r r i e d on b y the land grant colleges. M o r e t h a n 2 5 col
leges and universities in the U n i t e d States and C a n a d a offer courses 
in forestry, leading to a d e g r e e ; a n d while these institutions v a r y 
greatly in c h a r a c t e r , financial support , and educat ional facilities, 
t h e y form the nucleus of the units for training technical foresters. 
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C H A P T E R N I N E 

R E C R E A T I O N A L L A N D 

R E C R E A T I O N , or the creative use of leisure, takes a great variety of 
forms among modern peoples. These forms express the needs, 
desires, qualities, interests, powers , and instincts of individuals. 
Recreation m a y be passive, such as complete rest and relaxation 
without action; mildly active, such as viewing a beautiful landscape, 
walking or strolling, witnessing sports or games, or attending a dra
matic performance ; active, such as hiking, riding, hunting, fishing, 
camping, traveling, swimming, and participating in games and 
sports. Recreation brings immediate personal satisfaction or happi
ness and must always permit freedom of individual choice and 
freedom of individual action. Recreation may have and usually does 
have far-reaching beneficial results, both individual and social. 1 

N E E D A N D D E M A N D F O R R E C R E A T I O N A L L A N D 

Americans spend a considerable portion of their time and wealth 
on leisure time activities. It has been estimated that the people of 
the United States spend more than ten billion dollars a year for 
recreation.- T h e desire for the kinds of recreation that lands of vari
ous types m a y provide is a natural and legitimate one, and amply 
justifies public and private agencies and individual owners assigning 
lands to recreational use. 

I n c r e a s i n g I m p o r t a n c e o f R e c r e a t i o n . Recreation plays a 
much more important role in society today than ever before. This 
increased importance is due to a variety of causes, beginning with 
the Industrial Revolution which ushered iu the age of leisure. 
Within the past century the hours of labor have been reduced from 
seventy-two per week to forty per week. T h e increasing division of 

1 See "Recreational Use of Land in the United States," Report on Land 
Planning, National Resources Board, Government Printing Office, Washington, 
D. C , 1 9 3 8 , Part X I . p. 3 . 

- J e s s e Frederick Stciner, Americans at Platf, McGraw-Hill, 1933 , p. 18$. 
3 0 0 
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labor a n d special izat ion, w h i l e e x p a n d i n g the p r o d u c t i v e efficiency 
of the a v e r a g e individual , restr ic ts e m p l o y m e n t o f his facult ies . In 
the p r e i n d u s t r i a l e r a , a w o r k e r f o u n d use for a w i d e r a n g e of his 
facult ies , a n d o p p o r t u n i t y to s t a m p t h e p r o d u c t with his o w n genius. 
Man's c r e a t i v e impulses a r e usual ly t h w a r t e d in t h e m o d e m f a c t o r y , 
a n d his physiological b a l a n c e is upset by the c o n s t a n t use o f t h e 
a c c e s s o r y a n d t h e n e g l e c t of the l a r g e skeletal musc les . 

T h e g r o w t h of cities has a c c o m p a n i e d m o d e r n f a c t o r y p r o d u c t i o n . 
L i f e is m o r e artificial u n d e r u r b a n than u n d e r rural condi t ions , a n d 
natural ly there is g r e a t e r d e m a n d for o u t d o o r r e c r e a t i o n t o offset 
the m o r e s e d e n t a r y i n d o o r work o f u r b a n living. It is significant t h a t 
public r e c r e a t i o n has h a d m u c h g r e a t e r g r o w t h in cities t h a n in 
rura l c o m m u n i t i e s / 1 

T o d a y 5 6 out of e v e r y 1 0 0 p e o p l e of the U n i t e d States live in 
towns of 2 5 0 0 o r larger . T h u s , the c o u n t r y is definitely m o r e u r b a n 
t h a n rural . M o d e r n condi t ions of living in urban c o m m u n i t i e s a r e 
in s h a r p c o n t r a s t to those of f rontier t imes . O n the frontier there w a s 
n o n e e d for r e c r e a t i o n a l l a n d a s such . M o s t of t h e p e o p l e w o r k e d 
out -of -doors a n d t h e r e w a s a m p l e land for all w h o wished to hunt , 
fi>h, o r enjoy n a t u r e a n d t h e e n v i r o n m e n t . T h e need for r e c r e a t i o n a l 
land u n d e r m o d e r n u r b a n condi t ions has resulted in ( 1 ) set t ing 
as ide p u b l i c lands for rec rea t ional use, s u c h as nat ional a n d s tate 
parks , forests a n d g a m e r e f u g e s , a n d m u n i c i p a l p l a y g r o u n d s , a n d 
1^2) an i n c r e a s e in pr ivate ly o w n e d land d e v o t e d pr imari ly to r e c r e 
ation, such as d u d e r a n c h e s , s u m m e r c a m p s , picnic grounds , c o m 
m e r c i a l b e a c h e s , s u m m e r c o t t a g e s , a n d c o u n t r y estates . 

P l a c e o f R e c r e a t i o n a s a L a n d U s e . A p p r o x i m a t e l y half of the 
1 .yttl.OtW.OOO a c r e s o f l a u d in t h e U n i t e d S t a t e s is physical ly a d a p t e d 
to the p r o d u c t i o n of h a r v e s t e d f a r m c r o p s for food, c lothing, a n d 
other uses. C a r e f u l analysis indicates that this a c r e a g e plus l imited 
p a s t u r a g e of p a r t s of the o ther half will b e a d e q u a t e t o m e e t t h e 
needs of t h e p r o s p e c t i v e populat ion indefinitely. T h e half that is 
poorly a d a p t e d to a n d not n e e d e d tor f a r m c r o p p r o d u c t i o n is not 
lacking in potentiali t ies t o r social a n d e c o n o m i c services . A large 
p a i t of this a r e a should b e p e r m a n e n t l y d e v o t e d t o fores t ry ; a n d 
to satisfy t h e needs of a p o p u l a t i o n g r o w i n g b o t h in n u m b e r s a n d 

1 Kur a more complete discussion of reasons for tile rise of recreation see 
Gt-irue lijelte. The Atlmini&tratum of Public Recreation, MaciniUau, 1940, 
[ T -I S. 
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cul tural s tandards , an a d e q u a t e par t should be d e d i c a t e d t o public 
service such as p laygrounds , parks, m o n u m e n t s , and recreat ional 
a r e a s . 

Recreat ional land is i mp or tan t not only b e c a u s e it brings in a 
considerable r e v e n u e but b e c a u s e it makes effective use of idle or 
w a s t e lands and lands submarginal for agricultural purposes . 
F u r t h e r m o r e , recreat ional use of forested or mountainous districts 
unsuitable for agr icul ture does not prevent their use for forest pur
poses. T h u s , recreat ional land uses in general m a y b e considered 
c o m p l e m e n t a r y to agricultural a n d forest use, a l though lands with 
excellent scenic or location qualities m a y b e utilized for recreat ion 
even t h o u g h they possess unusually p r o d u c t i v e soils. 

T h e recreat ional needs and d e m a n d s of a progressive people can
not b e m e t by cer ta in prescr ibed areas specifically and primarily 
d e v o t e d to recreat ional use. T h e y can b e m e t only if all the resources 
of the c o u n t r y as a whole which are susceptible of use for rec rea t ion 
are developed and utilized. Resources of recreat ional value m a y be 
found almost a n y w h e r e , and if these resources are to b e used most 
effectively, their use must be c o o r d i n a t e d with other land uses. 
C o n s e q u e n t l y , the recreat ional function of the various forms of land 
use m u s t b e analyzed, evaluated in relation to other functions, and 
p r o v i d e d for b y the various public and pr ivate agencies a n d indi
viduals of the nation a c c o r d i n g to their different capac i t ies and 
responsibili t ies . 4 

T H E S U P P L Y O F R E C R E A T I O N A L L A N D 

L i k e all other natural resources , recreat ional resources o c c u r 
w h e r e n a t u r e has sca t te red t h e m , a n d without any orderly relation
ship to h u m a n d e m a n d . Physical factors p l a y an i mp or t an t role in 
determining suitability of land for recreat ional use just as they do 
in the c a s e of agricultural a n d forest lands; b u t the relative im
p o r t a n c e of the various factors is considerably different a n d they 
o p e r a t e within m o r e definite limitations of geographica l factors than 
in the c a s e of agr icul tural a n d forest lands. 

Factors Determining Suitability of Land for Recreation. T h e 
n a t u r e of the populat ion and the pat tern of its distribution are of 
m a j o r i m p o r t a n c e in locating areas that a re to b e used wholly or 
p a r t l y for recreat ion. A group of natural factors , principal of which 

4 Cf. "Recreational Use of Land," p. 1. 
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are variety of elevation or topography, climate, water resources, and 
flora and fauna, exert a tremendous "pull" on population. The more 
favorable these natural factors, the stronger is their pull in determin
ing recreational areas and facilities. They make any scheme based 
on a fixed pattern of distribution of recreational areas invalid in 
serving the needs of a culturally progressive people. 

Land Relief. One of the most important determinants of the 
value of land for recreational purposes is variety of elevation. Moun
tainous or broken terrain with unusual geological formations has 
distinct advantages in the way of special scenic attractions and 
peculiar recreational opportunities, like skiing and mountain climb
ing. The whole of a plain is ordinarily in one life zone, whereas 
mountain acreages frequently include as many as five life zones 
giving a variety of flora and fauna/1 Thus, the flat prairies of Iowa, 
although excellent for agriculture, do not have great recreational 
value, while the rugged Rocky Mountain slopes have practically no 
value for agriculture but have a great deal for scenic and recreational 
uses. A comparison of Figure 17 with Figure 27 showing present and 
proposed national park areas reveals how variety of land relief has 
been a determining factor in the selection of a majority of the 
national parks and monuments. 

Persons planning vacation trips like to seek locations whose alti
tudes are opposite from those of their home environment, and the 
western mountainous country has great recreational appeal. The 
long distance to these areas from the large eastern population cen
ters, however, is a considerable handicap to individuals with annual 
vacations of only two weeks or less than a month. During World 
War II transportation restrictions, gasoline rationing, and tire short
ages reduced recreational use of the western areas to a minimum. 
The expansion of air transportation after the war will bring these 
recreational areas much closer to the eastern population centers in 
terms of time-distance and will contribute to a great expansion in 
their use. 

Climate. Favorable precipitation, sunshine, humidity, and tem
perature, so important for physical comfort, are important factors 
in determining areas suitable for recreation. In fact, the chief motive 
of many recreational outings is the search for a pleasant climate. 

Precipitation is a climatic factor of considerable significance in 
determining the seasonal value of certain regions for recreational 

5 Ibid., p. 42. 
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FIGURE 2 8 . Average Per Cent Winter Sunshine in the United States. 
(Source: "Recreational Use of Land in the United States," Report No. 9 , 
National Resources Board, Government Printing Office, 1 9 3 8 . ) 

the great deserts in the Southwest. Many of these areas are warm 
during the winter, have a high percentage of sunshine, and are 
popular winter recreational and vacation areas . 

Sections of the country having a high percentage of sunshine in 
the winter months are especially at tractive for recreational use. 
F igure 2 8 shows the actual amount of sunshine expressed as a per
centage of the total possible sunshine for the winter months for the 
United States. Any area having 6 0 per cent or more sunshine can 
b e considered as possessing an important natural factor contributing 

use. F o r example, the light rainfall during the summer months in 
the Pacific Northwest makes this section one of the most delightful 
outdoor recreational areas in the nation. Light rainfall in the winter 
months contribute much to the recreational popularity of the South
west, Florida, and California. In the mountainous areas where win
ter sports are popular, the amount of snowfall is important, although 
temperature is a more significant or limiting factor. 

Almost a tenth of the land area of the United States has a rain
fall of less than 10 inches a year ( refer to F igure 1 9 ) . This includes 
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to its desirability for winter recreational use. 8 It should be noted 
that the Southwest ranks high in this regard. Portions of Arizona 
and southern California have between 80 and 90 per cent of then-
total possible sunshine for this period. This, combined with warm 
winter temperatures, makes these areas popular winter recreation 
spots. Florida is also a popular winter resort for much the same 
reasons. It is unfortunate that winter sunshine areas are remote 
from greatest population centers because most Americans cannot 
take advantage of them at a time of year when sunshine can con
tribute so much to good health. 

Humidity, or the amount of moisture in the atmosphere, is an 
important factor in the geography of recreation. High humidity 
during the summer months when temperatures are relatively high 
prevents many otherwise desirable areas, like the Chesapeake Bay re
gion, from being ideal summer recreational areas. Low humidity (dry 
atmosphere) areas are much more comfortable in both summer and 
winter, summer temperatures being much less depressing and low 
winter temperatures less chilling and penetrating. The major low 
humidity areas of the United States are the Southwest and Great 
Plains regions. They are not available to the great majority of 
Americans because of their remoteness from heavily populated 
centers. 

Low temperatures in summer and high temperatures in winter 
are favorable factors in determining suitability of an area for recrea
tional use. Mountain areas are popular in summer and southern 
areas in winter chiefly because of the low summer temperatures of 
the former and the relatively high winter temperatures of the latter. 

Average July and January temperatures of the United States are 
shown in Figure 29. It is apparent that the areas of densest popu
lation, with only limited recreational resources available, have un
favorable summer and winter temperatures. Consequently, those 
who seek cool summers and warm winters must travel long dis
tances. For summer recreation areas, those having July temperatures 
averaging between 50° and 60° are greatly desired. These areas 
occur throughout the Rocky Mountains, the Cascade, and the Sierra 
Nevada ranges, located in the far western part of the nation. For 
winter recreation areas, those having average January temperatures 
between 50° and 60° are very desirable. All of the Gulf states, 
southern California, and Arizona contain such areas and are popular 

albid., p. 4 5 . 
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winter recreation spots. The southern half of the Florida peninsula 
has an average January temperature of 60° to 70° and, being con
venient to the heavily populated eastern states, it is a great winter 
recreational ground. 

Water Resources. Lakes, bays, oceans, waterfalls, and streams 
are significant factors in the recreational land use pattern. These 
water resources not only contribute beauty to the out-of-doors, but 
are themselves very useful for active recreation. 

Lands with inadequate supplies of water have a low recreation 
acre value, just as they have a low agricultural acre value in arid 
areas. In recreational areas, greatest concentration of use occurs in 
the immediate vicinity of the water, and movement away from 
watercourses usually takes the form of excursions of relatively short 
duration. 7 

T h e recreational value of seacoasts and beaches is of the high
est order. The shores of an ocean are an inspiring sight. Con
centrated use of beaches does not destroy the feeling of intimate 
areas. Moreover, intensive use of beaches does not destroy their 
natural character.** 

Twenty-one of the forty-eight states have ocean frontage and the 
total length of the seacoast of continental United States is almost 
5000 miles. The total length of tidal shore line, including bodies of 
tidal waters more than a mile wide which lie close to the main 
waters, is nearly 12,000 miles. Beaches are one fortunate case of a 
recreational resource located near centers of greatest human de
mand. Forty-five per cent of the total U. S. population or about 60 
million people, live within 55 miles of the seacoasts and the Great 
Lakes. 1 1 

Flora and Fauna. No area is recreationally complete without the 
living interest which plant and animal life provide. The importance 
of plant life is readily recognized in city parks, where a great deal 
of effort and funds are spent to establish and maintain trees and 
flowers. Forests and wooded areas greatly enhance recreational 
values of certain areas. They provide cool, shady retreats in summer, 
and habitats for birds and game animals. Where tree growth is 
luxuriant, relatively small areas have a high recreational use value. 

^ Ibid., p. 43 . 
8 "Thousands of persons tread the sands and the next high tide effaces 

every evidence of their tracks." Ibid., p. 43. 
"Ibid,, p. 44 . 
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Fortunately the Atlantic coast and Great Lakes areas are in this 
category and facilitate the task of providing recreation for the large 
populations of those regions. 

In addition to the aesthetic enjoyment which colorful wild flower 
displays provide, and the restful effects of all forms of green vegeta
tion, certain vegetative types have unusual recreational value be 
cause of their unique characteristics . Notable examples are the cacti 
of the southwest deserts and the interesting plants of the southern 
s w a m p s . 1 " 

T h e variety, amount, and distribution of animal life are important 
factors determining the recreational value of land. T h e smaller 
forms of native wildlife, particularly birds, add appreciably to the 
value of t h e smallest recreational area such as a city park or resi
dence yard. T h e larger wildlife species, including big game, require 
the large areas of their native habitat to survive. Agriculture, 
hunters, and trappers persistently encroach upon these big g a m e or 
wildlife areas so that wildlife reservations with proper management 
are necessary. 

Hunting is of great recreational importance in the United States. 
Americans love to hunt as a sport. T h e role of the hunter, important 
first in frontier days in gaining a livelihood, developed naturally 
through successive generations into a love of the chase as sport. F o r 
those who do not care to hunt, the urge for contact with primitive 
nature is satisfied b y observing wildlife in its natural habitat, 
making detailed studies of life habits, or getting close-up photo
graphs. T h e bears of Yellowstone National Park are an important 
factor in attracting tourists from all over the nation. Big game in 
the United States is most abundant in the western areas and in the 
South a n d L a k e States. 

Fishing is probably the leading American outdoor recreational 
activity. Although fishing occurs over the entire nation in small and 
large bodies of water, the best fishing is found in the most remote 
and inaccessible places. This condition will probably prevail for 
some time in the future, in spite of the vast improvements that h a v e 
been made in fish-cultural methods. 

Summing up the effects of the physical factors of land relief, 
climate, w a t e r resources, and flora and fauna in determining the 
suitability of land for recreational use, the following conclusions 
seem warranted : ( 1 ) that there is a seasonal shifting in the use of 

>• Ihkt.. p. 47. 
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recreational areas, ( 2 ) that the centers of population and the 
recreational areas seldom coincide, ( 3 ) that points ( 1 ) and ( 2 ) 
indicate the desirability of a national husbanding of recreational 
resources, since the "migratory" character of these recreational re
sources makes them the property of the entire nation and not of 
local g r o u p s . 1 1 

A m o u n t o f L a n d S u i t a b l e f o r R e c r e a t i o n . It is physically pos
sible to use for recreational purposes any land which has such at
tributes as a varied landscape, unusual formations, proximity to 
bodies of water , particularly enjoyable climate, a n d interesting flora 
and fauna. T h e extent to which such areas will be used for recrea
tion will depend in large part upon their accessibility for large 
numbers of people. 

The physical factors determining suitability of land for recreation 
are less sharply restrictive than those determining suitability of land 
for agriculture and forestry. A wide range in climate might be con
sidered "suitable" for recreational purposes, and what might be 
considered a "varied landscape or an "unusual" formation would 
change a great deal with the cultural advancement of the popula
tion, amount of leisure time available, income available for recrea
tion, and related economic and social factors. In other words, the 
limiting factors are more likely to be economic and social than physi
cal. In the case of agricultural and forest lands the physical factors 
are more exactly limiting. Consequently, it might b e said that the 
total supply of land suitable for recreation could, under certain 
economic and social conditions, exceed the amount suitable for 
either forestry or agriculture. In the last analysis, with the excep
tion of a few barren desert spots, almost the whole surface of the 
earth and some subsurface areas could b e considered as conceivably 
suitable for recreation of one form or another. 

In some parts of the United States, the recreation business pro
vides almost the entire income of the community, and in others it 
provides a major portion. F o r example, in Washington County, 
Rhode Island, the tenth of the land used for recreation pays taxes 
sufficient to defray two-fifths of the expense of town and local gov
ernmental costs for the county. In one town in this county, over 7 0 
per cent of the taxes levied a r e assessed on recreational real e s t a t e . 1 3 

>' Ibid., P. 48 . 
W , H. Gordon and B. E . Gilbert, "Recreation and the Use of L a n d in 

Washington County," Rhode Island Agricultural Experiment Station Bulletin 
2 5 8 . 
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In Connecticut, the acreage of recreational land amounts to a tenth 
of the total privately owned land and exceeds that devoted to agri
culture.1'* Ordinarily, however, the privately owned land devoted 
to recreational uses will not make up a large proportion of the total 
land area of a region. l t 

Some of the more important competitors affecting the supply of 
attractive recreational areas include water pollution, lumbering, 
grazing, drainage, and private occupance of strategic points. Large 
quantities of oil, refuse from industrial mills, sulphurous water from 
mines, sewage, and other wastes discharged into rivers, lakes, and 
harbors greatly reduce the attractiveness of these water resources 
for recreational use, in addition to their harmful effects upon aquatic 
life. Lumbering, although a necessary land use, does not improve 
the recreational value of an area. Where overgrazing of an area 
occurs, erosion is accelerated, reducing the usefulness of the land 
for wildlife or for any other kind of recreational use. Drainage of 
swamps and marshes has frequently resulted in serious adverse 
effects on wildlife. Construction of reservoirs for irrigation and 
power frequently results in destroying scenic, historic, and archeo-
logical values. In extremely arid regions, reservoirs often add recrea
tional value, but too often fluctuating water levels leave unsightly, 
worthless areas. Individual occupance of recreational areas such 
as private summer homes, dude ranches, and resorts frequently 
occupy strategic points which control use of a much larger hinter
land. 

Recreational use of national resources, therefore, must be cor
related with other forms of use, except within areas of primary 
recreational value. In such primary areas, no competing use should 
be permitted. Hunting licenses, prevention of stream pollution, 
preservation of roadside beauty, and similar public activities are 
essential to continuing recreational use of many areas, because pri
vate enterprise, in search of commercial gain, frequently destroys 
the characteristics of land resources most valuable for recreation. 

" N. L. Whetton and V. A. Rapport, "The Recreational Uses of Land in 
Connecticut," Connecticut Agricultural Experiment Station Bulletin 194, March 
1904. pp. 35 -36 . 

1 4 In some of the eastern states the proportion may be as large as a tenth, 
but in more sparsely settled areas it will be nearer to one or two per cent, or 
less. In u state like Wisconsin, recreational land comprises only three or four 
per cent of the total privately owned area, evert ID the northern counties which 
are used most intensively for recreation. (G. C. Wehrwein and K. II. Parsons, 
"Recreation as a Land Use," Wisconsin Agricultural Experiment Station Bulle
tin 422, April. 1932.) 
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P R E S E N T USE O F L A N D F O R R E C R E A T I O N 

T h e amount of land used for recreation is difficult to measure, 
because so much land used incidentally for recreational purposes 
is concurrently used for something else. Or much idle or waste land, 
such as mountainous areas, may be used intermittently and inci
dentally for recreational purposes. Moreover , different kinds of 
recreation have different space or area requirements. Some idea of 
the extent of land utilized for recreation can b e secured from the 
acreage in national parks, state parks, municipal recreation areas, 
game and bird refuges, mountainous areas, national forests, lakes, 
a n d areas with hot climates in winter and those with cool tempera
tures in summer. These acreages, though available for the United 
States, are not available for the world as a whole. E v e n in the United 
States, the amount of land used for recreation can only b e roughly 
estimated, since many mountainous areas have very little recrea
tional value, while some cut-over areas with practically no apparent 
recreational values may have important significance as hunting 
areas. 

S o m e of t h e best-known recreational areas in the world include 
the Alps in Switzerland, the L a n d of the Midnight Sun (northern 
N o r w a y and S w e d e n ) , the pyramids of Egypt , the historic cities 
of the older settled portions of the earth such as Rome, Athens, 
Jerusalem, etc . , and famous resorts like Monte Carlo and Biarritz. 
Practically every nation has its own particular spots which possess 
unusual scenic or historic importance. 

In the United States, there are some 160 million acres in national 
forests, and nearly another 10 million acres in national parks, monu
ments, etc . , supervised by the F o r e s t Service and the National Park 
Service. Nearly 4 million acres throughout the nation are. included 
in state parks, and more than 3 0 0 , 0 0 0 acres in municipal recreation 
areas. On nearly 175 million acres, therefore, recreational use is 
very important, if not predominant. 

More than 211 million acres are used to provide the wildlife 
essential for hunting a n d fishing. T h e r e are 142 million acres in the 
national forests open for hunting and fishing, 2 5 million acres in 
federal and state game refuges where limited hunting and fishing 
are allowed, nearly 2 million acres in federal upland g a m e rtiuges, 
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3 5 million acres in local a n d state upland game refuges, more than 
a million acres in federal migratory bird refuges, and nearly l x/» 
million acres in local and state migratory bird refuges. 1 ' 1 

T h e above amounts include only publicly owned recreational 
land. Privately owned lands are also very important in satisfying 
the demand tor recreational services. Privately owned golf courses, 
summer cottages , athletic fields and playgrounds, summer hotels 
and boarding establishments, commercial beaches, recreational 
clubs, summer camps , and privately owned land used for other 
forms of recreation comprise in the aggregate thousands of acres 
which pay considerable taxes into public treasuries, federal, state, 
and local. 

It is estimated that some 4 or 5 billion dollar.-* are spent yearly 
in motor-camping and vacation travel; that about 13 million people 
participate in hunting and fishing, and that some 2 0 0 million dol
lars' worth of meat and fur is secured yearly from wild animals 
and birds ; " 1 that 4 0 million dollars is spent yearly for the main
tenance of more than 150 ,000 square miles of turf in some 5 0 0 0 
golf courses (most of which are privately o w n e d ) ; and that there 
are more than a hundred operating dude ranches in the western 
states (chiefly in Montana and W y o m i n g ) with property valued at 
several million dollars. Over 3 million people participate in skiing, 
and in N e w England alone there are some 1000 miles of ski trails 
and numerous tows and jumps. Skiing is also done in many western 
national forest areas, where long, steep ski runs are possible. 

W h e n to these are atlded private land devoted to other rec
reational uses, including baseball, tennis, football, a n d related 
athletic events, it can be seen that the total value of private land 
used for recreational purposes is very great. 

T y p e s o f R e c r e a t i o n a l A r e a s . T h e many different tvpes of 
recreational land include parks, playgrounds, play fields, athletic-
fields, recreation centers, parkways, primitive areas, wildfire sanctu
aries, wildfire refuges, and g a m e preserves. 

Parks are areas set aside for recreation, especially characterized 
by landscape, either natural or designed. T h e y function recrc-
nt ion ally as re t ieats for people for rest, inspiration, and relaxation in 
an environment of quietness and natural beauty. T h e r e are many 

"National Resource* Planning Board, "Our National Resources: Fact) 
and Problems." 1940, p 20. 

'* National Resources Board, Report to the President, 19A4, p. 22. 
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kinds of parks, ranging from the relatively small neighborhood 
parks to the extensive national parks like Yellowstone. 

Playgrounds are areas designated and used principally for the 
play of children. There are three main types: ( 1 ) kindergarten for 
children below 5 and 6 years of age; ( 2 ) small children's play
ground for children 6 to 10 years of age; and ( 3 ) neighborhood 
playground for use of children up to 15 years old, youth, and adults. 

Play fields are designated for sports and games of young people 
and adults. Athletic fields are designed for highly organized compe
titive games and sports of youth and adults. Attendance at athletic 
fields is usually subject to a fee. 

Recreation centers are areas designed and equipped for a great 
variety of outdoor and indoor recreational activities for children, 
youth, and adults. Such centers usually include a children's play
ground, outdoor games and sports for youth and adults, swimming 
pool, and a recreation building or community house for social, 
civic, cultural, and physical activities. 

Parkways are landscaped recreational areas comprising as their 
major features pleasure driveways with bridle paths and hiking 
trails their entire length. Along such parkways opportunities for 
such recreation activities as picnicking, hiking, bicycling, boating, 
canoeing, skating, and riding are frequently available. 

Primitive areas are designed to preserve land in its natural state, 
including its adapted animal and plant life. Many such primitive 
areas are located within national forest boundaries. 

Wildlife sanctuaries are areas set aside and maintained for com
plete protection of all of their animal life. These are the types of 
areas set aside for the pleasure of seeing and studying the animal 
life and are not subject to hunting, trapping, or other similar com
mercial use. Wildlife refuges are areas wherein protection is ac
corded selected species of animal life and are established for game 
or non-game animals. The protection may be for aesthetic, scientific 
investigation, hunting, or commercial purposes. Came preserves are 
areas established and maintained for production of game animals. 

Private Recreational Land. Private recreational land may be 
divided into two major classes—commercial and non-commercial. In 
the commercial class are included hotels or cottages for rent, com
mercial beaches, dance halls, private picnic grounds, private sum
mer camps for boys and girls, etc. Non-commercial private recre
ational land may be made up of recreational clubs (including 
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boating, fishing, hunting, and golf clubs whose property m a y b e 
used only by the members or their f r iends) , summer homes and cot
tages not rented for commercia l return, la rge estates on the outskirts 
or in the better residential areas of cities, and the country estates 
of wealthy individuals. 

Private recreational lands usually possess some scenic value or rec 
reational utility, like riparian land on oceans, lakes, streams, or other 
bodies of water , o r mountainous o r hilly forested land overlooking 
an at tract ive landscape. In the East and South, sandy beaches suit
able for bathing or boating, and well-wooded areas in the hills or 
mountains, seem to b e in greatest demand. 

Municipal and County Recreational Areas. Increasing urban 
concentration makes the major burden of year-round recreational 
service fall upon ci ty governments . T h e best possible utilization of 
recreational facilities within or near the boundaries of cities is 
highly important. Children's playgrounds and neighborhood parks 
are most numerous in municipal recreational systems, but the area 
devoted to these purposes is often inadequate or poorly planned. 
In too many cities, recreational areas are concentrated in one spot 
for purposes of economy, and the availability of recreational facili
ties to many of the smaller children living in sections farthest f rom 
the recreational center is thereby reduced. A ratio of one acre of 
recreational area to every hundred people in the city has been ad
vocated as a minimum standard. On this basis, cities in the Uni ted 
States with 5 0 0 0 population or more have, on the average, less than 
half the desirable minimum acreage . Many cities have recently 
undertaken a comprehensive and well-balanced plan for utilization 
of recreational lands within their borders. T h e availability of relief 
labor during t h e thirties m a d e it possible t o work out development 
programs to improve recreational facilities, at the same time that 
unemployed young people made it necessary for cities to furnish 
more recreational facilities in order to keep cr ime, vice, and social 
maladjustments to a minimum. 

T h e county is an important public a g e n c y in park planning for 
the larger metropolitan areas. T h e total area of county parks in the 
United States exceeds 100,000 a c r e s . ' 7 In some of the western states, 
counties make practically no expenditures for recreational services, 
leaving this service to municipal, state, and federal governments . 
However , in the East or Middle West , where a large city may take 

"National Resources Board, Rc}>ort to the President, 1904, p. 146. 
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up most of the county's area, counties have been more active in 
developing parks, playgrounds, camps, and related recreational 
facilities. It has been suggested that an area equal to that occupied 
by urban developments should be accessible for public recreational 
activities within a hundred miles of each large city. 

State Recreational Areas. State governments spend much less 
for recreational services, in proportion to their total budgets, than 
do county or city governments. 1 8 The recreational services which 
state governments have rendered have been largely those of de
veloping state park areas and state game and migratory bird refuges. 
The total area in state parks is nearly 4 million acres. Forty-four of 
the 48 states have state parks or areas set aside primarily or wholly 
for recreational use and 46 have state game refuges covering 44 
million acres. 

Federal Recreational Areas. Several divisions of the federal 
government provide and operate recreational facilities which, in 
the aggregate, are of great national importance. The most important 
of these are the National Park Service (which administers the na
tional parks, national monuments, national cemeteries, battlefield 
sites, and miscellaneous national memorials comprising some 22 mil
lion acres ) , the National Forest Service (which administers the 
national forests and primitive areas used for recreational pur
p o s e s ) , 1 0 and the U. S. Bureau of Biological Survey (which admin
isters wildlife refuges, comprising some 14 million acres, and super
vises many activities designed to conserve wildlife in the United 
States) . - " In addition, the U. S. Bureau of Fisheries propagates and 
distributes food and game fishes; the Civilian Conservation Corps, 
as an agency to employ young men during the thirties, did much to 
develop land resources for increased recreational use, particularly 
in national and state parks, and national and state forests; and rural 
recreational activities are encouraged by the Agricultural Extension 

1 8 State governments in 1941 spent only three-tenths of one per cent of 
their total cost payments for recreational services, compared with the expendi
ture of 3 per cent of all local government. (See U . S. Department of Com
merce, Statistical Abstract of the United States, lf)43, Bureau of the Census, 
Washington, D. C , 1944, p. 2 8 9 . ) 

1 9 The national forests are visited annually by several million people to 
camp, picnic, swim, fish, hunt, or ride in summer and fall, to ski, skate, or 
snowshoe in winter, and by additional millions of sightseers who are interested 
in scenery and climatic relief. 

-° These activities include grants-in-aid and cooperation with the states in 
wildlife restoration projects through the Pjttman-Robertson Act. 
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Service, through its 4~H Clubs and rural recreation specialists and 
by the Agricultural Educat ion Service of the Office of Educat ion , by 
means of the F u t u r e F a r m e r s of America . 

P E C U L I A R I T I E S O F L A N D IN R E C R E A T I O N A L U S E 

T h e major characteristics peculiar to recreational land are ( 1 ) 
that use of land for recreation is, in many cases, only partial and 
oftcnanon~compctin$> use; ( 2 ) lands which would he wastelands and 
strictly submarginal for any other major use arc open eery useful 
for recreation; and ( 3 ) the benefits of many types of recreational 
lands are difficult to measure and consequently hard to operate on 
a private business basis in competition with other major uses. 

A P a r t i a l a m i O f t e n N o n - C o m p e t i n g L a n d U s e . Many examples 
could be cited to demonstrate that recreational use is often a partial 
and non-competing land use. Utilization of forest lands is an ex
cellent example. In the national forests, the construction of trails for 
hiking, establishment and maintenance of picnic grounds, and hunt
ing are all examples of the partial use of forest lands for recreation. 
E a c h of these uses can be considered non-competitive with the 
forest since they do not appreciably reduce timber yields or the 
value of the forest. As a matter of fact, good trails frequently facili
tate getting into and out of a forest for inspection trips and fire con
trol activities. 

T h e use of water resources for recreation usually constitutes par
tial and non-competing use of this resource. F o r example, the lakes 
and bodies of water created by reservoirs and danis for power a n d 
irrigation provide fine recreational resources in the form of fishing, 
boating and canoeing, swimming, and skating. These recreational 
uses d o not reduce the value of the resource for its pr imary u s e s -
hydroelectric power and irrigation water for crop production. 

Agricultural land resources are frequently used partially for rec
reation without reducing the value of the lands for agricultural 
production. F o r example, on the east shore of F l a t h e a d L a k e in 
northwestern Montana the lands bordering the lake are used largely 
for sweet cherry orchards. T h e area is a beautiful scenic and recre
ational area, in the heart of the Rockies with Glacier National Park 
uearbv. Many tourists and summer vacationists use the area for 
recreation—fishing, boating, swimming, and restful relaxation. A 
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cherry producer with several cottages on his property to house 
cherry pickers during the brief picking season, can rent them to 
vacationists for recreational purposes the rest of the summer. These 
vacationists provide an important market for locally grown produce 
such as cream, milk, eggs, broilers, fryers, and small fruits; excellent 
prices are usually obtained. Thus, the recreational land uses, rather 
than being competing uses, call forth and make profitable com
plementary agricultural land uses. 

Waste and Submarginal Lands Often Useful for Recreation. 
Lands unsuited to agriculture and forestry because of physical con
ditions may be very useful for recreation. For example, the bad
lands of South Dakota with their bare, rough terrain are practically 
valueless for farming or forestry and have very little value for graz
ing. The same physical conditions that make them of so little value 
for these purposes make them valuable for recreational uses. Much 
the same can be said for the Painted Desert country in the South
west. High mountain tops, deep colorful canyons like the Grand 
Canyon of the Colorado and the Yellowstone, and similar lands are 
unproductive for farming, grazing, or forestry, but are excellent for 
recreational purposes. 

Recreation, therefore, makes effective use of many areas that 
would otherwise make little or no contribution to the general wel
fare. In this way, the benefits from our total land resources are 
maximized. 

Benefits Difficult to Measure for Private Operation in Com
petition with Other Uses. Many of the benefits to individuals and 
the public generally from wise use of land for recreation are difficult 
to measure in dollars and cents. For example, provision for adequate 
recreational facilities and qualified leadership serves to cut down 
the cost of police, prisons, and courts. There are also savings in hos
pital bills and maintenance of insane asylums, because of the bet
ter physical and mental health resulting from adequate recreation. 

The impossibility of measuring these benefits accurately, com
bined with the prevailing American notion that outdoor recreational 
facilities such as campgrounds, picnic spots, hunting, fishing, hiking, 
etc., should be free, makes it extremely difficult to operate such recre
ational facilities satisfactorily through private ownership on a cost 
charge basis. Where exclusive occupancy and special services are 
involved, special charges can be made as an equitable means of 
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sustaining private ownership costs. F o r example, the modern camp
ground, in point of facilities offered, is just one step below the 
tourist cabin. It ordinarily provides safe water supply, safe sani
tary facilities, and often shower baths; a place to cook meals, a 
table and benches; very often daylight shelter in case of bad 
weather; and police protection."' 

Similarly where exclusive occupancy or use is given for hunting 
and fishing privileges, specific charges can be levied to meet private 
ownership costs. This is occasionally done. However, such general 
recreational uses as hiking, viewing scenery, and in general enjoying 
outdoor beauty, or other recreational land uses which do not involve 
exclusive occupancy or special service can best be handled through 
public ownership. This is especially true when the use of land for 
recreation is only a partial one with a major use for some other 
purpose, or when the land used for recreational purposes is waste 
land or land submarginal for all other major uses. 

E c o n o m i c Effeets of Developed R e c r e a t i o n a l R e s o u r c e s . E s 
tablishment of parks of the municipal or metropolitan type has im
portant and beneficial results on the value of properties adjacent to 
or near them, particularly when these properties are devoted to resi
dential uses. There is a genuine money value in an attractive out
look from a dwelling place and in the ready availability of breathing 
spaces for rest or physical activity. Purchasers or renters of residence 
property recognize these money values. 

An important achievement resulting from establishment of rec
reational parks is the increased emphasis placed upon logical plan
ning and development of lands surrounding them. This is particu
larly true in townships surrounding county park lands.-- Because 
of the parks, lands have taken on new values as residential sites, 
and the towns, appreciating the fact that this growth must be 
guided, have created zoning boards. 

The increased desirability of adjoining lands for residential use 
is similar in the case of state parks and city parks to that of metro
politan and municipal parks, although this residential use is largely 
of the summer home type. Most of the effects on values are due to 
commercial opportunities which result from the use of the parks. 
The tendency of parasite commercial ventures to establish them
selves as close to the park entrance as possible depreciates the 

" National Resources Board , "RecreationaJ Use of L a n d , " p. 5 9 . 
"Ibid., p. 6 0 . 
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value of the park by crowding in on it with architecturally ugly and 
heterogeneous structures. Examples are the gasoline station, the 
"hot dog stand," the dance hall, etc. Such economic developments 
may be controlled by establishing areas of concentrated use well 
inside the park or by providing parking approaches on which com
plete public control of the roadside exists; by zoning; or by acquir
ing easements limiting use of lands within a certain distance of the 
park entrance. 

The part which recreation plays in preventing juveniles from be
coming criminals and in helping to reform them is generally recog
nized by sociologists. Funds invested in playgrounds and recrea
tional lands are far more productive of beneficial results to society 
than those spent in building a prison or reformatory. Studies of the 
effects of playgrounds and community centers on the extent of juven
ile delinquency show that the existence of active play areas reduces 
the amount of juvenile delinquency in the neighborhood. 

F U T U R E R E C R E A T I O N A L L A N D R E Q U I R E M E N T S 

A N D R E S O U R C E S 

Increased demand for recreation is characteristic of a culturally 
progressive people. Recreation furnished through private enter
prise is inadequate to meet these increased demands, principally 
because ( 1 ) risk is too great and profit prospects too small in many 
recreation ventures, and ( 2 ) many recreational opportunities pro
vided by private enterprise are beyond the financial means of people 
who may need them most. Public agencies have therefore taken the 
responsibility for developing recreational facilities—directly, as rec
reational land use enterprises, or indirectly, in connection with their 
other activities, providing increasingly important recreational 
services, without charge, to many groups who need and enjoy these 
services most. Greatest expansion along these lines has occurred in 
parks and playgrounds created within city boundaries, and national 
and state parks, forest reserves, game refuges, primitive areas, and 
similar recreational lands. There has also been a considerable in
crease in privately owned land devoted to recreation, of which the 
growth of dude ranches in the western states is a good example. 

Land Needed for Recreational Use. In spite of these develop
ments, it is generally conceded that recreational facilities have not 
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kept pace with the demand created by expansion of leisure and 
modern thinking in regard to desirable recreational standards. Un
doubtedly, as shorter working days and increased leisure are made 
available through the advance of science and technology, the 
amount of recreational land will increase considerably. Improve
ments in transportation methods, particularly improvement of the 
automobile and airplane, will make it possible to bring into use or 
use more intensively areas now only partially or slightly used for 
recreational purposes. 

The prospective increase in recreational land use is reflected in 
estimates showing acreages which in 1960 will be, or should be, 
utilized for recreational purposes. These estimates are: national 
parks and monuments, 32 million acres (more than three times the 
current a r e a ) ; state, county, and municipal parks, 10 million acres 
(nearly triple the present amount) ; bird and game refuges, 38 mil
lion additional acres more than present acreages.- 3 

The peculiarities of land in recreational use. analyzed in the pre
ceding section, give rise to the major problems associated with rec
reational land development and utilization. The following prob
lems are of particular significance in the case of recreational lands: 
( 1 ) the close interdependence and needed integration of recre
ational and other important hind uses; ( 2 ) division of responsibility 
and control between public and private owners; and ( 3 ) division 
of responsibility and control among local, state, and federal public 
agencies. 

A P r o g rum o f Development to Meet R e c r e a t i o n a l Needs. 
Areas primarily of recreational value should be designated and con
served unimpaired as such, and should not be encroached upon by 
other commercial uses. Because recreational use of land often must 
be concomitant with other uses, provision for recreation must be in
cluded in an over-all national plan of land development and con
servation. Accordingly, the National Resources Board in the early 
thirties drew up a plan for development and conservation of rec
reational resources in the United States based upon coordination 
of existing agencies of government and division of responsibility 
among local, state, and federal public agencies. This plan advances 

1 3 National Resources Planning Board. Report to the President, p. 109. 
The authors of "What About the Year 2000?" estimate a probable ultimate 
need of between 5 and 10 million acres for state parks alone. (Joint Commit
tee on Bases of Sound Land Policy. What About the Year 2000?, Federated 
Socirties on Planning and Parks. Washington, D. C , 1929.) 
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the following program to meet the needs of recreational lands for 
the American people in the years ahead:'M (1) Supplying facilities 
for the day-by-day recreational needs of the people is primarily a 
local responsibility. The focal point and foundation of a national 
recreation plan are within the municipalities and their immediate 
environs. Essential recreational requirements of any municipality in
clude adequate and properly distributed play areas for children 
and adults, "intown" small landscape parks, and a few large parks. 
In municipalities of 10,000 inhabitants or over, one acre of recrea
tion area to each 100 persons is a satisfactory minimum, divided as 
follows: children's playgrounds, 12 per cent, composed of units 3 to 
8 acres in extent; neighborhood playfields, 15 to 18 per cent; miscel
laneous recreation areas, an undetermined percentage, depending 
on the kinds of recreation to be provided; the total of these three 
types amounting to 30 to 50 per cent of the whole. The balance 
would be composed of equitably distributed neighborhood or "in
town" parks and large areas characterized by landscape or natural 
features. To provide communities of less than 10,000 people with 
the essential components of a city park and playground system, the 
ratio of recreational area to population should be about as follows: 
5,000 to 10,000 people, one acre to each 75 inhabitants; 2,500 to 
5,000 people, one acre to 60; 1,000 to 2,500 people, one acre to 50; 
and communities under 1,000 people, one acre to each 40 residents. 

On the basis of the above standards, the minimum recreational 
area for cities of 10,000 or more inhabitants would total nearly 600,-
000 acres for the nation as a whole, and for towns and cities with 
less than 10,000 people, the minimum recreational acres would 
total more than 362,000. Thus, nearly a million acres, or about 10 
per cent of the total area of all lands devoted to municipal uses in 
the United States would be devoted to municipal recreation. 

(2 ) Provision of parks and playgrounds for the population of 
metropolitan regions comes next in importance in the national 
recreational scheme. Planning in this sphere should include recre
ational service for residents of smaller "satellite" cities as well as for 
those of the principal cities, and for those of rural farm and rural 
non-farm areas. Two major zones of development are involved: the 
area of fairly heavy population surrounding the central city, when 
the types of recreation area to be provided are analogous to those 

-* "Recreational Use of Land," pp. 17-29. 



R E C R E A T I O N A L L A N D 3 2 3 

within t h e municipality; a n d the m o r e sparsely populated a r e a with
in approximately 2 hours of automobile travel of the central city. A 
number of cities have gone well beyond their borders in acquiring 
parks. Counties, special metropolitan park districts, and states may 
all act as agencies for provision of metropolitan parks. Regardless 
of the agency or agencies involved, however , planning should be 
on a unified basis for the entire metropolitan region, usually extend
ing for some 4 0 to 6 0 miles from the heart of the central city, 

( 3 ) Every state has areas either of such high scenic value or of 
such high value for active recreation, or both, or possessing such 
interest from the scientific, archeological , or historical standpoint, 
that their use tends to b e state-wide in charac ter . Requisition of 
such areas and their development and operation are primarily a 
function of the state, but this should not preclude joint participa
tion by the state a n d such community or communities as might 
receive a high proportion of the resulting benefits. 

( 4 ) Taking the nation as a whole, there are areas of such super
lative quality, b e c a u s e of their primeval character or scenic excel
lence, or historical, archeological , or scientific importance , or be
cause of some combination of these factors, that they are objects of 
national significance. It is the responsibility of the federal govern
ment to acquire and administer these. 

Federa l responsibility is emphasized especially in the case of 
primeval wildernesses. Remaining areas of primeval condition are 
few. A wilderness reserve ordinarily should be large—at least one 
quarter million acres, and even 2 million acres may be too small if 
its boundaries are not properly located, for example, Yellowstone 
Park, which contains little natural range for its elk, deer, antelope, 
and bighorn. It is obvious that the task of saving the primeval must 
be largely a federal responsibility. 

Other fields for federal responsibility are the o c e a n a n d Great 
Lakes beaches . T h e s e are extensively sought by people living great 
distances from them. T h e y are unlikely to be acquired by the states 
t o a sufficient extent, and the federal government should acquire 
and administer a representative group of them. 

It should be evident from the above that a national recreation 
plan whiuh will be adequate to meet the needs of the nation must 
have local, state, and federal components . 
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C H A P T E R T E N 

T H E t y p e s of land util ization previously d iscussed—agr icul ture , 
forestry, a n d r e c r e a t i o n — a r e g e n e t i c or r e p r o d u c t i v e in c h a r a c t e r . 
Mining, h o w e v e r , is an e x t r a c t i v e industry . Minera ls a r e f o r m e d so 
slowly that for all p r a c t i c a l p u r p o s e s t h e y a r e not r e p l a c e a b l e . W i t h 
in t h e minera l industry itself, h o w e v e r , t h e r e a r e m a r k e d differences 
in t h e a m o u n t a n d d e g r e e of d e s t r u c t i o n w h i c h c o m e s f rom use. T h e 
fuels like c o a l a n d oil, once, b u r n e d , a r e g o n e . In c o n t r a s t most of 
t h e m e t a l s a r e only par t ly d e s t r o y e d b y use a n d a high p e r c e n t a g e 
of t h e s c r a p is r e c o v e r a b l e . E v e n t u a l l y , t h e stock of s c r a p m a y b e 
so large as t o affect a p p r e c i a b l y t h e a n n u a l d e m a n d for n e w m e t a l . 
T h e n o n - m e t a l s a r e b e t w e e n the fuels a n d m e t a l s as to r e c o v e r -
ability. T h e c h e m i c a l s , like ni t rates , o n c e u s e d a r e so c h a n g e d in 
form t h a t r e c o v e r y is o f t e n unprofi table . O n t h e o t h e r h a n d , most 
building stones c a n b e used o v e r a n d o v e r again almost indefinitely. 

N E E D A N D D E M A N D F O R M I N E R A L L A N D S 

T h e p r o b l e m of furnishing a n d m a i n t a i n i n g a n a d e q u a t e su p p ly 
of minera ls is recent . Until t h e Industr ial a n d M e c h a n i c a l R e v o l u 
tions c r e a t e d a d e m a n d for fuels to o p e r a t e the n e w m a c h i n e r y , coa l 
w a s u s e d only in small quant i t ies for h o u s e h o l d use . T h e d e v e l o p 
m e n t of m e c h a n i c a l e q u i p m e n t m a d e it possible t o m i n e coal m o r e 
rapidly a n d d e e p l y , a n d thus i n c r e a s e c o a l p r o d u c t i o n for e x p a n d e d 
industrial use . T h e a c c e l e r a t i n g r a t e of a d v a n c e of t e c h n o l o g y in 
recent d e c a d e s has m a d e a h e a v y drain on mineral resources gen
erally . A s a result, t h e world has p r o d u c e d m o r e minerals s ince 
1 9 0 0 than in all previous t i m e . 

1 m p o r t u n e t ' o f M i n e r a l s in t h e E c o n o m y . T h e m o s t striking 
c h a r a c t e r i s t i c of m o d e m civilization is its w i d e s p r e a d use of p o w e r 
m a c h i n e r y , w h i c h d e p e n d s for its s o u r c e of energy upon t h e mineral 
luels. M o r e t h a n four-fifths of t h e e n e r g y u s e d in t h e U n i t e d S t a t e s 
is d e r i v e d f r o m t h e fossil fuels ( c o a l , oil, a n d natura l g a s ) . T h e 
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actual human energy involved in mining, refining, and transporting 
these fossil fuels is only about 3 per cent of the energy realized 
from them. Consequently, they are an unusually efficient energy 
source. 

Minerals are extremely vital in modern economies, since they 
furnish the metals for all the mechanical contrivances in daily use, 
and the fuel to operate most of them. They also furnish the metals 
and energy for armaments. The importance of coal and iron in mak
ing the steel used in modern armaments, and of the petroleum used 
as fuel, creates an intense public interest in these products. If mod
ern nations are to enjoy a rising level of living with the wealth of 
mechanical contrivances and energy sources such a level demands, 
the supply of minerals, particularly the fuels and metals, must be 
assured for the future, or new techniques or substitutes developed. 
Certainly a national policy of conservation and wise use of such 
basic minerals, with special kinds of public regulation or operation 
to assure adequate supplies, is justified. 

In the United States, about two per cent of the gainfully em
ployed are engaged in mining, and the mineral lands of the nation 
are estimated to be worth between 3 and 4 billion dollars. 

Competition of Mining with Other Land Uses. Much mining 
is done underground so that the surface, in many cases, can be used 
for other purposes. In some instances, only the subsurface rights are 
purchased, to permit extraction of the underground mineral de
posits, while surface and supersurface uses continue unmolested. 
For example, the city of Butte, Montana, is built directly over many 
of the mining shafts, some of which go down to ore bodies a mile 
below the surface, so that the land serves a double use—for urban 
residences and also for mining. In other cases, however, serious con
flicts may arise between mining and the surface and supersurface 
uses of land. For example in the strip mining of coal or open copper 
mining, the land is made useless for any concurrent use. The fact 
that mining lands ordinarily require very little surface area mini
mizes the competition of this use with other land uses. 

Physical factors determining the economic supply of land for 
mining vary with different minerals. For example, ore bodies con
taining a given percentage of gold or silver might be profitably 
mined, while the same percentage of copper or zinc in another ore 
body might be considered very low grade. Location of ores relative 
to consuming centers is an important factor in the profitableness of 
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many mines, but comparatively insignificant in others. F o r example , 
the contiguity of iron ore and coal deposits is very important in 
determining profitableness of exploitation, while the location of dia
m o n d deposits relative to any other metal , or t o consuming centers , 
is relatively unimportant. T h e quality of the mineral is an important 
physical factor determining profitableness of utilization, and the 
type of material found in combination with the mineral in the ore 
deposit is also a very important physical factor limiting the amount 
of land used for mining at any given t ime. 1 Such physical factors 
as climate, soil characteristics, topography, and the like, which are 
so important in determining the suitability of land for agriculture, 
forestry, or recreation are of minor or no influence in determining 
lands that will be utilized for mineral production. 

A D E Q U A C Y A N D D I S T R I B U T I O N O F M A J O R M I N E R A L S 

T h e physical supply of the various minerals which may exist in 
the earth is unknown. In some cases, figures representing the phy
sical supply of certain minerals are given in terms of proven re
serves, in which case ore bodies have been rather carefully studied 
and geologic formations analyzed so that the estimates are quite 
accura te . In others, available figures are at best only approxima
tions, estimates, or intelligent guesses. However , the United States 
is one of the most fortunate nations of the world, from the stand
point of deposits of the major strategic minerals. In spite of certain 
deficiencies, the United States approaches self-sufficiency in its do
mestic mineral supply more closely than any other nation. 

T h e United States is noticeably weak in tin and nickel, producing 
only small amounts of these annually. Other minerals in which the 
United States is wholly or partly deficient include antimony, asbes
tos, bari te , bauxite , chromite, fluorspar, graphite, magnesite , man
ganese, mercury , nitrates, pyrites, quartz crystal , talc , and tungsten . 2 

1 U the amount of overlying material is small, mining by stripping may 
be possible; if the deposit is buried more deeply, a shaft must be sunk to or 
into the deposit, making additional expense. If the beds are very thick, as is 
frequently the cose in coal deposits, it may be difficult to get adequate sup
port for the roofs of necessary horizontal openings or drifts into the deposits. 
(For a discussion of the effects of position and physical condition of the de
posits on mining, see D. H. Davis. The Earth and Man, Macmillan., 1942, 
p. 479.) 

• National Resources Board. Report to the President, p. 444; and 'The 
Strategic and Critical Minerals." Army and Navy Munitions Board, Wash
ington. D. O , mimeographed, March 1940. 
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Substitutes can be developed for many uses of most of these min
erals, and the United States has adequate reserves of some, like 
barite; but their location relative to consumption centers is disad
vantageous, or their grades are unsuited for certain uses. In the case 
of nitrates, domestic requirements can be met by synthetic pro
duction. 

Minerals may be divided into three groups: mineral fuel, metallic, 
and non-metallic resources. The adequacy of the known supply 
varies greatly among the various minerals. For some, such as coal, 
reserves are adequate for centuries ahead; for others, like petroleum, 
known resources are very small; and for still others, such as tin, the 
supply of new metal is an immediate problem. The greatest variety 
and most adequate reserves are found in the nations bordering on 
the North Atlantic—the United States, Canada, and northwestern 
Europe. With the exception of tin, the United States and Canada 
have a large supply of the important industrial minerals. North
western Europe has a wide variety of metals and coal, and lacks 
only petroleum in large quantities. Asia and eastern Europe have 
metals and fuels in adequate amounts, but the deposits are fre
quently distributed so unevenly and distances between them are so 
great that their significance is reduced. Excluding Australia, the 
continents of the Southern Hemisphere have inadequate supplies of 
coal. In South America, petroleum tends to make up for this deficit, 
but Africa has practically no oil. Both South America and Africa are 
rich in metals. 

Mineral Fuel Resources. Of the mineral fuels, the three fossil 
fuels—coal, oil, and natural gas—furnish more than 85 per cent of 
the energy used to operate the modern machine economy of the 
United States. Coal accounts for more than three-fourths of the 
total world tonnage of all minerals produced, world production 
amounting to more than a billion and a half metric tons annually, 
most of which is produced in the two continents of Europe and 
North America. 

Coal is one of the three basic minerals. Iron is the most important 
of the metals, being commonly referred to as "the harnesser and 
magnetizer"; coal as "the reducer and energizer," and the third great 
mineral—copper—"the conductor of electrical energy." Coal mining 
reaches its fullest development only where iron is found, because 
both are basic in the production of steel for modern machinery. 
Few areas are favored by possession of both coal and iron ores in 
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satisfactory quantity, quality, and location. Only in areas bordering 
the North Atlantic are both coal of satisfactory quality and high-
grade iron ores present. The geographic distribution of the two 
minerals has been of fundamental importance in the concentration 
of industrial development and dominance in world affairs of the 
countries of the great oceanic basin of the North Atlantic. 

There are more than 7 trillion tons of coal deposits within 6000 
feet of the surface of the earth, or enough to last some 6000 years 
at the present rate of consumption.3 The distribution of these de
posits among the nations is very uneven, however (see Figure 3 0 ) . 
The continent of North America contains over two-thirds of these 
entire reserves, and the United States has slightly more than half 
the world's total. Asia ranks second with about 17 per cent of the 
world's reserves, but many of these are far from markets, and trans
portation facilities are frequently lacking. Europe ranks third in 
importance, but has considerable reserves in proportion to its area, 
and has the added advantage of having most of its reserves close to 
markets. 

The highly industrialized countries of North America and Europe 
contain only three-fifths of the world's coal reserves, but produce 
more than four-fifths of the world's annual average output. Every 
nation that produces more than 50 million tons annually is located in 
North America and Europe. These nations, particularly the United 
States, Great Britain, Germany, and France, are industrially and 
commercially active, and have very well-developed transportation 
facilities and highly mechanized industries. Oceania has abundant 
reserves in proportion to its population, and ranks fourth among the 
continents. Africa and South America are very poorly supplied with 
coal. 

The United States has proved reserves of 15 billion tons of anthra
cite coal and 2l/2 trillion tons of bituminous coal reserves. The an
thracite fields in the eastern part of the United States, primarily 
in Pennsylvania and West Virginia, are high in quality and are 
close to the northeast industrial area and the lake states. The coal 
deposits in the central United States are bituminous, and those 
between the Mississippi River and the Rockies, although high in 
quantity, are low in quality. 

Petroleum accounts for approximately a third of the total energy 

3 L . E . Klimm, O. P. Starkey, and N. F . Hall, Introductory Economic 
Geography, Harcourt, Brace , 1937 , p. 2 4 6 . 



F I C U H E 3 1 . Petroleum Fields of the W o r l d . ( A d a p t e d from L . E . Klimm, O. P. Starkey a n d N. F . Hall , Introductory Economic 
Geography. Harcourt , B r a c e , 1 9 3 7 . ) 
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supply in the United States, and a 12 billion dollar industry has 
developed around the production, refining, and marketing of U, S. 
oil and its products. The United States, having produced and con
sumed about two-thirds of the total world production during the 
last seventy-five years, uses more oil than all the other countries 
of the world combined. This heavy consumption has been out of 
proportion to proved reserves in the United States and fears of an 
imminent shortage have arisen repeatedly. Discoveries of new oil 
fields, however, have always occurred in time to allay these fears, 
and in recent years, overproduction rather than inadequate supply 
has been a serious problem. 

Although crude petroleum is found in every continent, the 
major oil fields are restricted largely to North America, northeastern 
South America, southeastern Europe, southwestern Asia, and the 
East Indies (see Figure 3 1 ) . Petroleum has a relatively high value 
in proportion to its weight and bulk, and can be profitably trans
ported large distances irom its source to the markets where it is to 
be used. On the other hand, coal and water power are ordinarily 
used near their source. Only two important industrial nations, 
namely the United States and the U- S. S. R., have an adequate 
petroleum supply within their boundaries. Thus, petroleum plays a 
much larger part in world trade than other minerals like coal, fre
quently traveling thousands of miles to reach its market. 

The United States is the world's largest producer of petroleum, 
as well as the largest consumer. The United States has produced 
about two-thirds of the world's oil to date, and currently produces 
about three-fifths of the annual output. The U. S. S. R. and Vene
zuela rank next in order, with between 10 per cent and 12 per cent 
each. Rumania is an important producer, as are also Iran (Persia) 
and Iraq (Mesopotamia), the Netherlands Indies, and Mexico, each 
of these producing from 3 to 5 per cent of the world's total produc
tion, annually. 

In spite of the fact that the United States has produced and is 
producing more oil than all the other nations combined, her bound
aries contain only about one-sixth of the earth's rock formations 
favorable for the presence of oil. Fields in the Middle East have 
produced less than 4 per cent of the output to date, but have about 
30 per cent of the probable ultimate world reserves of some 600 
billion barrels, or 180 billion barrels. About a fifth of the probable 
ultimate world reserves are in Russia, an eighth in the Caribbean 
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Basin, a tenth in the Southwest Pacific, and the remaining tenth 
in t h e rest of the world. 

It is estimated that only a tenth of the probable ultimate world 
reserves of 6 0 0 billion barrels can be removed from explored fields 
by present methods for sale at present prices. In the case of the 
United States, there are between one and one and a half million 
square miles in the United States and about six million square miles 
over tiie earth as a whole, which, from a geological standpoint, favor 
the presence of oil. On the basis of past experience, about one per 
cent of this area, or about 15 ,000 square miles in the United States, 
contains oil in commerc ia l quantities. All the oil fields developed 
in the nation to date total only 8 0 0 0 square miles. On this basis it 
would seem that areas at least as targe as present fields remain to b e 
developed." 1 

T h e third ranking mineral fuel is natural gas. T h e United States 
possesses greater natural gas reserves than any other country, and 
uses about 2 1 \ to 2|/j trillion cubic feet annually. Much natural gas 
is wasted in connection with oil production and other inefficient 
utilization methods. It should always be kept in mind that the 
mineral fuels—coal, oil, and gas—disappear forever when they are 
removed from the ground and used. 

Melullic R e s o u r c e s . Of the metals, iron is by far the most im
portant. Approximately four-fifths of the iron ore mined in the 
United States comes from the high-grade hemati te deposits of the 
Lake Superior region, which contain a larger iron content than the 
a v e r a g e for t h e rest of the nation. Of the iron ore reserves likely 
to b e available in the future, some 7 0 billion tons are in the L a k e 
Superior region, whereas in all the remainder of the United States, 
not much more than 5 billion tons of low-grade ore are known. 
Thus, it would seem obvious that the great center of iron ore 
evploitation in the United States for some time to c o m e will be in 
the Lake Superior region, whether we consider the ores available at 
the present time or those which may be available in the future.'' 

C a n a d a also has comparatively large iron ore reserves in the rich 
Lake Superior region. Some 2 6 nations mine iron ore, but only 6 

* Eugene, Holmsn, "Oil-Product and Pillar of Freedom," (Address to 
New York Stale Chamber of Commerce, April 6. 19441. Standard Oil Co., 
N*w York, 19+1. See also L. M. Fanning, led.) , Our Oil Resources, McGraw-
Hill. 1945. p. 117. 

' C . R., Van Hise, and L. M. Havetneyer. Conservation of our Xatural Re-
sources, Macmillan, p. 01. 
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(the United States, Germany, France, Great Britain, Belgium, and 
Russia) produce large quantities of pig iron. These six, together 
with Spain and Sweden, are the only large producers of iron ore. 
This relative concentration of production is associated with the 
availability of fuel resources because, in order to produce a half ton 
of iron, over a ton of coal is necessary to furnish power for mining 
and transporting the iron ore, and for reducing the ore to the metal
lic iron. 

The deposits of useful grades of iron ore are much more widely 
distributed than existing producing areas. Limitations of fuel re
sources in the form of coal, and of a ready market in industry, 
limit the producing areas to those indicated. Leith indicates four 
basic conditions which must be met before a modern steel industry 
or a large market for iron can be developed: ( 1 ) There must be 
a huge ore reserve of suitable grade in a limited area; ( 2 ) a large 
coal supply of good grade for use in smelting must be accessible; 
( 3 ) a population large enough and with sufficient industrial devel
opment to furnish a strong demand must be accessible; and ( 4 ) 
people with organizing ability, driving power, technical skill, and 
the capital essential to convert the iron ore into forms adapted to 
demand must be in control of the industry. 0 

The major iron ore bodies which meet the conditions essential 
to make them commercially important today are found in the Lake 
Superior and southern Appalachian regions in the United States; 
the Lake Superior region in Canada and in Newfoundland; Cuba; 
central Chile in South America; Sweden; Great Britain; the U. S. S. 
R.; Germany; France; and Spain. Less important deposits occur in 
North China and the Yangtze Valley, and in Malaysia. There are 
other deposits, some of large amounts of high-grade ores, that are 
of potential future importance, particularly those of eastern Brazil 
and northeastern India. These deposits are shown in Figure 32. 

The iron ore reserves of the United States are both large and well 
located. Discontinuous beds of hematite occur in the Appalachians 
from New York to Alabama. These are mostly low-grade ores, but 
their association with coal and limestone has resulted in extensive 
development in the Birmingham, Alabama, area. There are also de
posits of possible future significance in the western states. The most 
important deposits, however, are those of the Lake Superior region 

8 C. K. Lei th , " T h e W o r l d Iron and Steel Situation, in Its Bear ing on 
F r e n c h O c c u p a t i o n of the R u h r , " Fore ign Affairs, J u n e 1 9 2 3 . 
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in the upper peninsula of Michigan, northern Wisconsin, and the 
Mesabi Range in northeastern Minnesota. These Lake Superior ores 
are not only high grade, but occur so near the surface that they can 
be worked by steam shovel, or where strip or open-pit mining is 
impossible, shafts do not have to be sunk to very great depths. 

The worlds reserves of iron ore have been estimated at as little as 
92 billion tons to as high as 243 billion tons. Some 66 billion tons 
have been classed as commercially exploitable. World production 
of iron ore averages around 150 million tons yearly. The probable 
duration of iron ore reserves depends on the rate of consumption 
in the future, and on technological developments. At present utiliza
tion rates, the Lake Superior fields in the United States are esti
mated to last only 45 years, while the Newfoundland field would 
last some 4000 years. 

Ferro-Alloys. The ferro-alloys, including nickel, silicon, man
ganese, molybdenum, chromium, tungsten, and vanadium, are im
portant in modern industry. It is significant that no modern indus
trial nation is an important producer of any great number of these, 
while some of the leading steel-producing nations produce none of 
them. For example, Canada produces most of the world's nickel; 
manganese is found principally in India, the Caucasus area in Rus
sia, Brazil, West Africa, and the United States. Chromium is pro
duced principally in Rhodesia, the United States, and India; vana
dium in Peru, western United States, and Africa; tungsten in China, 
Burma, Japan, Australia, Bolivia, and the United States. Silicon is 
the most widely distributed and abundant of the ferro-alloys and 
always occurs in combination with other elements. Some nations 
have deposits of one or more of these important alloys, but the 
quality of the ore bodies may be so low that economic production is 
not feasible. For example, the United States has large deposits of 
manganese and chromite, but has depended in the past largely upon 
imports, because her deposits are geographically located at great 
distances from the industrial centers, or are too low in metallic con
tent to be worked efficiently under ordinary circumstances. 

Manganese is frequently classified separately from the ferro-alloys, 
because even though it is used as an alloy with steel, it is used in 
the making of almost all steel and is thus different from most of the 
others, which are used only when some additional quality is to be 
added to the steel for a special use. 7 

7 F o r a more complete statement regarding the principal ferro-alloys and 
their uses, see Klimm, Starkey, and Hall, op. cit., p. 2 5 5 . 
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As in the case of iron, alloys can be re-used. It is true that it is 
comparatively difficult to separate the alloy from the steel scrap, 
but it is becoming increasingly common to re-use alloy steel scrap 
in making new steel of the s am e specifications. 

Non-Ferrous Metals. C o p p e r is the most important non-ferrous 
metal in modern industry. W o r k a b l e copper deposits are much 
more widespread than valuable iron ore deposits, yet economic and 
social difficulties accompanying copper mining a r c m u c h more pro
nounced. Leading producing states in the United States are Arizona, 
Utah, Montana, Nevada , Michigan, and N e w Mexico. Utilization 
of s c r a p copper or old copper reworked is equal to about half the 
new metal produced annually. T h e United States has some of the 
lowest cost mines in the world, but has already exhausted a con
siderable portion of her original deposits of copper ore; and centers 
of world production are shifting to Chile, C a n a d a , and Africa, whose 
combined reserves now exceed those of the United States by four to 
o n e . s 

Copper ranks next to iron as the most useful metal in modern 
machine civilization. Technological developments in recent years 
have m a d e it possible to refine c h e a p grade ores which a few years 
ago were considered valueless. Since there are relatively large 
reserves of comparatively cheap grade ores located in various parts 
of the earth, the supply of copper is considered quite a d e q u a t e for 
future needs. 

T h e United States produces some 4 0 per cent of the world's pro
duction of lead, and the North American continent produces about 
5 0 per cent of the world's total. L e a d is produced in some twenty 
countries, but eight of them together produce more than 9 0 per 
cent of the total. C a n a d a and Mexico, besides the United States, a re 
important producers , and in E u r o p e the principal production comes 
from Silesia ( w h e r e the borders of Germany, Poland, and C z e c h o 
slovakia o v e r l a p ) . T h e Spanish mines in the Sierra Morena have 
been worked for many centuries, and production costs are now high. 
Australia also is an important producer , and Burma accounts for 
most of the output from Asia. In the United States, considerable 
amounts of old lead are recovered for reworking, and although the 

* Reserves of copper should be measured by the price at which they can 
be produced, and it is estimated that U. S. reserves amount to 21 million 
tons, and that of foreign nations, 83 million tons in terms of metal that can 
be produced under past prices. These are. of course, only estimates, but they 
give some idea of the advancing depletion of our national resources of copper. 
(See National Resources Board. Report to the President, 1934, p. 410.) 
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proportion is less than that in the case of copper, it amounts to 3 0 to 
40 per cent of production." Leading lead producing states are Mis
souri, Idaho, and Utah. Many of the problems associated with 
copper mining, resulting from wastes of competition and fluctua
tions in the business cycle, also exist in lead production. 

Economic problems in the zinc industry are in many cases similar 
to those of the copper and lead industries. T h e United States is the 
world's largest producer and consumer of zinc, as it is with the com
panion metals of the non-ferrous group. T h e zinc industry has been 
more successful in avoiding accumulation of excessive stocks than 
the copper and lead, but necessary adjustments growing out of un
stable economic conditions bring about acute unemployment, 
stranded mining communities, and permanent loss of substantial 
quantities of low-grade ore, just as they do in the copper and lead 
industries. In some western areas, zinc is found in combination with 
copper and lead ores. Leading zinc-producing states are Oklahoma, 
N e w Jersey, Kansas, Tennessee, Idaho, Montana, and Utah. Outside 
the United States, leading zinc-producing countries are Belgium, 
Poland, Canada , France , Australia, Germany, Mexico, Norway, the 
Netherlands, Japan, and Rhodesia. No great new fields have been 
discovered in the United States in the last twenty years, and im
provement of technology, making lower-grade deposits commer
cially available, has been the major factor in our reserves, which are 
limited. T h e fact that very little secondary zinc is recovered for r e 
use further adds to the seriousness of avoidable losses of the metal . 

Only about one-fifth of the mine production of zinc is recovered 
for re-use. A large proportion of the total zinc used is in forms which 
make it very difficult to recover the metal. About two-fifths of the 
mine output is used in galvanizing, from which there is little recov
ery, and another fifth goes into brass, which involves high losses 
in reworking of old material. Some 15 per cent goes into pigments 
and salts from which there is practically no recovery, and in addi
tion into uses for zinc involving high losses, such as precipitant for 
gold and silver in the cyanide process, and of silver in the process 
for desilverization of l e a d . 1 0 

T h e r e are numerous other non-ferrous metals besides copper, 
lead, and zinc, including the precious metals; but only two or three 
can be mentioned here. Tin is a very important product in modern 

" V a n Hise and Havemeyer, op. cit., p. 87 . 
1 0 Ibid., pp. 8 9 - 9 1 . 
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industry, and one in which the United States is almost completely 
lacking. It is found in only a few sections of the earth, and at 
present is produced in only three major a r e a s — ( 1 ) the Middle East, 
comprising Southern Burma, Siam, Malaya, the southern part of 
(he Dutch East Indies, Indo-China, and the Chinese province of 
Yunnan, which produces some two-thirds of the world's tin supply; 
( 2 ) the Bolivia and Nigeria areas, which produce roughly a fifth 
and a twentieth of the current output respectively; and (3) Corn
wall in England, which has been known and worked for centuries, 
though present output is small. The United States is the world's 
largest consumer of tin, consuming more than a third of the total, 
and is almost entirely dependent upon other nations for its supply. 
The United States is also largely dependent upon foreign sources 
for its supply of nickel, almost all of which comes from Canada. 

O f all the minor metals, aluminum is the most important. 1 1 Alu
minum is made commercially from bauxite, oxide of the metal, 
which has an aluminum content of around 50 per cent. There are, 
however, enormous supplies of rocks bearing from 20 to 30 per cent 
of aluminum which, with improved technical methods, may be 
made commercially available, so that potential supplies of aluminum 
in nature are practically inexhaustible, or at least much more nearly 
so than of any other metal . '- T h e problem of the aluminum industry 
is, therefore, not one of conserving an exhausted, irreplaceable re
source. It is one of price. Aluminum is high in price compared with 
non-ferrous metals like copper, lead, and zinc, because (1) alumi
num production is basically a more expensive process, and (2) it is 
produced under monopolistic or very imperfectly competitive con
ditions. About half the world's output, including the entire United 
States production, is produced by a single company. 1 : 1 The problem 
of public policy is therefore one of bringing about economic condi-

1 1 The minor metals include aluminum, antimony, bismuth, cadmium, 
chromium, cobalt, magnesium, manganese, mercury, niol> Itdenum. nickel, plati
num, radio it i. tin. titanium, uranium, tungsten, and vanadium. Aluminum is 
commercially by iar the most important of these, and is also the most abund
ant in nature. 

'* According to the calculations of F. W . Clarke, the earth's crust bears 
u trifle over 8 per cent of aluminum in its average composition. (Van Misc 
and lluvcmeyer, op. cit.. p. 10-1.) 

1 4 The Aluminum Company of America ( A L C O A ) is not only the alumi
num industry of North America, but is also powerful in the European alumi
num industry. For u more detailed statement of the position of the Aluminum 
Company, in regard to the aluminum industry, see Zimmermann. World flc-
anurcei and Industries, pp. 7 0 3 - 7 0 6 . 
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Hons in aluminum production which will make it available in large 
quantities at the lowest possible cost to consumers. 

Precious Metals. The precious metals include gold, silver, plati
num, and allied metals such as palladium, rhodium, ruthenium, 
osmiridium, and iridium. The higher gold price established by the 
U. S. government since 1934 has encouraged increased gold pro
duction, and the operation of many areas unprofitable with the 
previous lower gold prices. Fairly stable producing areas like the 
South Dakota Black Hills region have had profitable operations in 
recent years, but the problem in the gold-mining industry is still a 
matter of discovering commercially exploitable deposits. The Union 
of South Africa is the largest gold producer, supplying about a third 
of the world's output. Other important producers are Russia, Can
ada, the United States, Mexico, the Philippine Islands, Australia, 
Japan, Rhodesia, and the Gold Coast. 

The high silver price policy of the United States has tended to 
concentrate silver stocks in this nation. Mexico, the United States, 
and Canada are the largest producers, with Peru, Japan, Russia, 
Australia. Bolivia, Burma, Honduras, and the Belgian Congo and 
Yugoslavia the most important other producers. 

The production of platinum is concentrated in a few nations. 
Canada is the largest producer of the metal, with Russia second, 
the Union of South Africa next, followed by the United States and 
Colombia. The production of platinum in Alaska has had a phe
nomenal increase in recent years, and for this reason the United 
States is now the fourth largest source of platinum metals. It is 
also an important refining center, occupying a prominent position 
in the international platinum trade. 

Non-Metallic Resources. The non-metal resources include the 
structural materials such as cement, sand, gravel, stone, lime, and 
clay. They also include the abrasive materials such as millstone, 
corundum, diamond, emery, garnet, tripoli, quartz, and sandstone; 
pigments, such as barite, ochre, and umber; fertilizers and chemi
cals, such as phosphates, nitrates, potassium salts, borates, gypsum, 
bromium, sulphur, salt, and arsenic; and miscellaneous materials, 
such as asbestos, asphalt, and graphite. The importance of these 
non-metallic minerals can be seen from the fact that the annual 
production of some of them (such as cement, building stone, and 
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c lay and c lay p r o d u c t s ) in the United States each exceed in value 
the annual United States production of iron o r e . H 

T h e r e has been an increasing use of non-metals in the construc
tion industries in recent years . This reflects in part the increasing 
price of lumber and other materials. In large cities the increased 
needs for fireproofing, greater strength, and the development of 
soundproofing have expanded the use of non-metals. 

T h e three essential minerals used in mineral fertilizers a r e nitrates, 
phosphates, and potash. T h e Ataeama Desert in northern Chile was 
for many years the world's principal source of nitrates. T o d a y only 
a fifth of the world's nitrate comes from Chile, the remainder being 
produced by electricity or as a by-product of chemical industries. 
Major countries in the production of nitrates are Germany. Norway, 
Sweden. F r a n c e . Switzerland, and the United States. F r a n c e and 
Germany are important potash producers , as the United States is 
through production from its western deposits. Spain and Russia are 
also important producers . In the case of phosphates, large deposits 
of phosphate rock are found in Florida and northern Africa 
(Tunisia . Morocco, and Alger ia ) . These two areas account for most 
of the world's production. Phosphates are also produced chemically 
as a by-product in the copper smelting a n d refining process. 

T h e non-metallic minerals mentioned here are only a few of the 
hundreds that miiiht be mentioned. Chemists are discovering new 
uses for many of them a n d some of the minor minerals of today 
may be the major minerals tomorrow. 

D I S T I N C T I V E F E A T U R E S O F M I N E R A L R E S O U R C E S 

A N D M I N I N G 

Mineral resources possess certain fundamental attributes which 
differentiate them physically and economically from other natural 
resources. Some of the more important characteristics peculiar to 
mineral resources are discussed below. 

Ir t -eplareahil i ty <>f M i n e r a l s . T h e most important peculiarity of 
mineral resources is their irreplaceabilit\. W e have seen that forest 
resources are exhaustible, but not irreplaceable. W h e n a tree is cnt 
down, another can be planted to take its place. Soil resources, which 
are the product of the last few hundred thousand years, are also 

'* Klimm. Starfccy. and Hall. op. tit., p. 283. 
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1 5 C. K. Leith ( e d . ) , Elements of a National Mineral Policy, The Mineral 
Inquiry, 1 9 3 3 , p. 4 . 

exhaustible, and it is true that w e cannot build a new soil in the 
same sense that w e can grow a new tree. Yet it is possible, by 
proper management , to rebuild or rejuvenate old, worn-out soils. 
It is still easier, of course, through proper cropping, rotation, and 
related soil management practices, to prevent soil from becoming 
worn out. In other words, soil productivity can be maintained or 
even improved as it is used. W a t e r resources are neither inexhausti
ble nor entirely irreplaceable. T h e hydrologic cycle causes a con
tinuous flow of w a t e r in t h e larger streams of the land, but proper 
utilization and maintenance of existing water resources demands 
proper attention to methods of use. Mineral resources, however, are 
exhaustible and irreplaceable. In other words, mining is a com
pletely extractive industry, not a genetic one like agriculture or 
forestry. Consequently, the use of minerals is of peculiar importance 
to society as a whole, and wise use of such exhaustible and irre
placeable resources is particularly desirable. 

H i g h l y L o c a l i z e d R e s o u r c e s . Mineral resources are unequally 
distributed among the nations, and occur in strictly limited areas. 
Agricultural crops and forests can be grown over much of the 
earth's surface, and most nations possess some fairly productive or 
good soils a n d w a t e r resources. However , mineral resources are so 
highly localized that many nations have none of some minerals basic 
to modern machine technology. Concentration of mineral resource 
control or ownership in a limited group of nations is facilitated by 
this extreme localization. F o r the world as a whole, mineral supplies 
are large enough so that there is little need for concern about early 
exhaustion, but for each individual nation there is definite danger 
that part icular minerals m a y soon b e exhausted, 1 7 ' which makes it 
essential that each nation utilize its minerals efficiently in the public 
interest. 

" H i d d e n " N a t u r e o f M o s t M i n e r a l R e s o u r c e s . Forest , soil, and 
w a t e r resources usually involve surface use, but most mineral de
posits are hidden below the surface. Their discovery is largely a 
m a t t e r of c h a n c e , so tha t mining is ordinarily a highly speculative 
enterprise. 

T h e r e are far-reaching economic implications of this "hidden" 
characterist ic of most minerals. ( 1 ) T h e "acc idental" discovery of 
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rich mineral deposits may overnight change the utilization of the 
land and permit the acquisition of great fortunes. ( 2 ) Entire popu
lations m a y b e disorganized because of the uncontrolled, frantic 
effort to "get rich quick" by exploiting newly discovered minerals. 
( 3 ) T h e extent of the deposit, or the length of the period during 
which operations can be continued is always unknown or uncertain, 
since there is no a c c u r a t e w a y of determining just how great the 
hidden deposits m a y b e , or of judging the quality of the ore at 
lower levels. This uncertainty or indefiniteness colors the entire e c o 
nomic and social life of the mining community. Popular thinking 
usually assumes an inevitable decline into a ghost town for all types 
of mining communities, largely because of the cxhaustibility, irre-
placeability, and uncertainty characterist ic of mineral deposits. 
However , there are significant differences in types of mining, just 
as there are in types of fanning, and some deposits will last for 
many decades at present rates of use. Moreover , the development 
of science has enabled mining engineers to estimate the nature of 
deposits more accurately, though their appraisals can at best be 
only good estimates. T h e unpredictability or uncertainty of mineral 
deposits is particularly pronounced w h e r e the mineral is in a liquid 
form, like oil, which is called the "fugitive resource ." A fairly scien
tific appraisal of such mineral deposits or concentrations may be 
m a d e at a certain time, yet many b e c o m e valueless if, at a later date, 
the mineral shifts its location or is withdrawn by operations at 
another point. 

Durahjlily o f M a n y M i n e r a l s . Since most metals a re durable, 
stocks of metal tend to accumulate and c r e a t e problems peculiar 
to the mining industry. F o r example, the annual amount of iron 
available for industrial use is not merely the volume currently 
mined and produced, but all scrap and old iron m a d e available by 
discarded or w o m out machinery, tools, and structures in which 
iron or iron products w o e used. As a result of this "competi t ion" 
from scrap or "secondary" metal, the price of currently produced 
iron is lower than it would be if the metal w e r e used u p per
manently and its form destroyed in its first industrial use. 

T h e durability characteristics of some metals, however , possess 
certain advantages . In the case of gold, silver, or similar durable 
metals, where current supply"is the accumulation of Generations, 
a n y great fluctuations in output from year t o year d o not seriously 
aflVi t tlic total tpuntit\ available, because of the creat previous 
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accumulations. Consequently, t h e supply is much more constant 
in relation to demand, and price tends to b e much more stable. This 
durability is one of t h e most important reasons for t h e long u s e of 
gold and silver, the precious metals, as the monetary standard of 
many nations. 

T h e durability of most metals should not lead the student to 
believe that minerals are inexhaustible. In their native state, mineral 
deposits a r e definitely exhaustible through mining ( b e c a u s e it is an 
extractive and not a genetic p r o c e s s ) . T h e form of the metal is 
changed through its use in industry, and it m a y not b e destroyed 
in substance; but the mining industry, built upon the process of 
extracting the mineral horn the earth, is destroyed through the ex
haustion and irreplaceability of the mineral deposit. T h e many ghost 
towns scattered over former mining areas are mute evidence of the 
exhaustibility and irreplaceability characteristics, which should not 
be confused with the "durability"' characteristics. Accumulation of 
metal stocks suggests one w a y by w h i c h modern economies c a n 
meet the problem resulting from the increasing difficulties that arise 
from the necessity of mining deeper and poorer ores. 

Inter -changeabil i ty o f M i n e r a l s . Another important character 
istic of minerals and the mineral industry is interchangeability. Some 
minerals possess unique characteristics enabling them to meet cer
tain industrial demands and prevent the substitution of others. 
Many of the metals have uses peculiar to them—copper, lead, zinc, 
nickel, and chromium, for instance—as do the non-metal mineral 
products like brick, lime, cement , a n d asbestos. Y e t metals m a y b e 
substituted for each other in many instances, and though actual sub
stitution frequently involves economic loss because of the sacrifice 
or non-use of the product which would be most completely or pe
culiarly adapted for a given use, this substitution is nevertheless of 
great economic significance. 

T h e characterist ic of interchangeability or substitutive quality is 
very important, because of the exhaustibility and irreplaceability of 
many minerals. Pressure of d e m a n d on scarcer minerals can be re 
lieved b y the use of substitutes. It m a y be said, therefore, that the 
scarcity of many minerals is relative rather than absolute; geologic 
occurrence and economic availability are not the s ame thing. 

M i n i n g a L a r g e S c a l e O p e r a t i o n . M u c h has been written 
about the placer mining activities of gold rush days, where individ-
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uals p a n n e d o u t g o l d b y b a n d a n d in s o m e c a s e s m a d e s m a l l f o r 

t u n e s . H o w e v e r , th is t y p e of i n d i v i d u a l e n t e r p r i s e is n o t a p p l i c a b l e 

t o m o d e r n m i n i n g , w h i c h is g e n e r a l l y a l a r g e - s c a l e p r o p o s i t i o n . 

M i n i n g h a s b e c o m e h i g h l y m e c h a n i z e d , a n d w i t h this m e c h a n i z a 

t ion t h e s ize o f o p e r a t i n g uni ts h a s i n c r e a s e d . E v e n t h e m i n i n g o f 

p r e c i o u s m e t a l s , p a r t i c u l a r l y g o l d a n d s i lver , is n o w a l a r g e - s c a l e 

p r o p o s i t i o n u s u a l l y o p e r a t e d in c o n n e c t i o n w i t h t h e p r o d u c t i o n o f 

m e t a l s l ike z i n c , l e a d , o r c o p p e r . M o d e r n l a r g e - s c a l e , h i g h l y m e c h 

a n i z e d o p e r a t i o n s m a k e it e c o n o m i c a l l y p o s s i b l e t o r e c o v e r t h e s m a l l 

t r a c e s of g o l d a n d s i lver o f t e n f o u n d in c o p p e r , l e a d , a n d z i n c o r e s . 

T h e g r e a t e r a b u n d a n c e o f l o w - g r a d e o r e s m a d e e c o n o m i c a l l y a v a i l 

a b l e t h r o u g h m a s s p r o d u c t i o n a n d m o d e r n c h e m i c a l m e t h o d s is o n e 

o f t h e m o r e i m p o r t a n t r e a s o n s f o r t h e l a r g e o p e r a t i n g u n i t s i n c r e a s 

i n g l y u s e d in m i n i n g . 

P e c u l i a r Labor Situations in Mining. L a b o r c o n d i t i o n s in 
m i n i n g a r e a s h a v e b e e n n o t o r i o u s l y b a d . L a r g e a m o u n t s of u n 

ski l led l a b o r w e r e f o r m e r l y u s e d f o r m i n i n g o p e r a t i o n s , a n d m i n e s 

w e r e u s u a l l y l o c a t e d w h e r e t h e r e w e r e p r a c t i c a l l y n o a l t e r n a t i v e 

e c o n o m i c o p p o r t u n i t i e s f o r l a b o r e r s . U n i o n i z a t i o n of m i n e w o r k e r s 

in m a n y a r e a s h a s c o n t r i b u t e d m u c h t o t h e i m p r o v e m e n t o f m i n e r s ' 

l iv ing c o n d i t i o n s a n d i n c o m e s , b u t e v e n w h e r e u n i o n i z a t i o n p r e v a i l s 

m a n y p r o b l e m s p e c u l i a r t o m i n i n g o p e r a t i o n s still e x i s t . M a n y t y p e s 

o f m i n i n g a r e i n j u r i o u s t o t h e h e a l t h o f l a b o r e r s . E x p l o s i o n s , floods, 

h i g h t e m p e r a t u r e s , e x c e s s i v e h u m i d i t y , h a r m f u l d u s t s a n d g a s e s , 

a n d f a l l i n g r o c k s a r e a lso c o m m o n h a z a r d s o f m i n i n g . T h e a c c i d e n t 

r a t e in m i n i n g is a b o u t d o u b l e t h a t of a n y o t h e r i n d u s t r y . In a d d i 

t ion t o t h e s e m a y b e m e n t i o n e d t h e e c o n o m i c h a z a r d s o f a s h i f t i n g 

o r u n c e r t a i n i n d u s t r y , a n d t h e f a c t t h a t t h e i n d u s t r y is a t e m p o r a r y 

o n e b e c a u s e o f its e x t r a c t i v e n a t u r e a n d t h e i r r e p l a c e a b i l i t y o f t h e 

d e p o s i t s , w h i c h in m o s t a r e a s a r e r e l a t i v e l y soon e x h a u s t e d , F o r 

t h e s e r e a s o n s , t h e level of e c o n o m i c a n d s o c i a l w e l l - b e i n g of m i n e r s 

is u s u a l l y c o n s i d e r e d b e l o w a v e r a g e , p a r t i c u l a r l y where u n i o n i z a 

t i o n h a s n o t o c c u r r e d . 

Diminishing Returns or Increasing Costs in Mining. T h e e x -
h a u s t i b i l i t y o f m i n e r a l r e s o u r c e s is t h e m o s t i m p o r t a n t s i n g l e f a c t o r 
t e n d i n g t o c a u s e a n i n c r e a s e in o p e r a t i n g c o s t s a s m i n i n g c o n t i n u e s . 
O b v i o u s l y , r i c h e r a n d m o r e r e a d i l y a c c e s s i b l e d e p o s i t s a r e m i n e d 
first; a n d a s t h e s e b e c o m e e x h a u s t e d , o p e r a t i o n s p r o c e e d t o p o o r e r 
a n d less a c c e s s i b l e d e p o s i t s . In s o m e i n s t a n c e s , d e v e l o p m e n t of 
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mining techniques and modern machinery make it possible to over
come these conditions without any increase in unit costs; but more 
frequently a point is soon reached where production costs tend to 
increase. More efficient management, improved techniques, new ma
chinery, discovery of new bodies of rich ore, expansion of transport 
facilities, and similar factors may interrupt this tendency; but the 
trend toward increasing costs is unmistakable. However, technology 
has advanced more rapidly than discovery or transport during the 
present century. 

This success of man-directed forces in offsetting or overcoming 
the increasing natural difficulties involved in continued mining 
should not cause the student to overlook the fact that the Principle 
of Diminishing Returns is particularly applicable to extractive in
dustries, and that, in the long run, the tendency toward increasing 
costs because of ultimate exhaustibility and irreplaceability is a 
force which should encourage wise and economical use of mineral 
resources at all times. The student should also remember that tech
nological advance, discovery, and improvement in transport facili
ties do not occur in all nations at the same rate or reach the same 
level at the same time. Within a nation like the United States, much 
migration from old to new mining fields has occurred, which is quite 
as much a sign of increasing costs in the old areas as it is of abun
dant and more economically available resources in the new. In the 
United States, many once famous districts have already been ex
hausted, and production is continued by turning to new fields or to 
sources of lower-grade ore which can be operated efficiently with 
modern techniques. For example, petroleum pools ordinarily reach 
their peak in a few years—often a few months—after discovery of 
the well. Then follows a rapid decline, and ultimate abandonment 
and migration to new fields or pools. 1 ( i 

F U T U R E M I N E R A L LAND R E Q U I R E M E N T S 
A N D R E S O U R C E S 

The mineral output of the world for the past 60 years has closely 
paralleled the expanding volume of industrial production. Metallic 

1 6 The interval between discovery and the telltale appearance of salt 
water in the marginal oil wells is said to be, characteristically, from 18 months 
to 3 years. (See F. G. Tryon, and Margaret H. Schoenfeld, "Utilization of 
Natural Wealth," Recent Socutl Trends [Report of the President's Research 
Committee on Resource Trends], McGraw-Hill, 1933, p. 83.) 



M I N E R A L R E S O U R C E S 3 4 7 

minerals have been produced in increasing amounts to meet the 
demands of the manufacturing, transportation, and communication 
industr ies . 1 7 T h e mineral fuels—coal, oil, and natural gas—have been 
required in increased amounts to meet the greatly expanded world 
consumption of power , heat, and light. 

T r e n d s in Mineral Land Ut i l izat ion. Output expansion has not 
been uniform for all minerals or for all countries. Some nations a r e 
still in the expanding stage of production; others are on the decline. 
F o r the world as a whole, however , the trend has been upward, the 
index for world mineral output being about 115 just before W o r l d 
W a r II , compared with an index of Jess than 2 0 in 1880, using 1929 
as 1 0 0 . 1 " 

Although the trend is generally toward increased mineral resource 
utilization, present conditions a n d prospect ive utilization m a y v a r y 
greatly among specific minerals. In some cases, the trend of utiliza
tion is downward , d u e to discovery of more useful substitute 
products or to exhaustion of deposits, or a combination of factors . 
In the case of some other minerals, utilization remains about station
ary, and there are no important problems of conservation o r e c o 
nomic difficulties involved. In still others, consumption is expanding 
rapidly in line with advancing technology, or reserves are c o m p a r a 
tively small and serious economic problems of utilization and con
servation are developing. 

It is thus impossible to discuss future mineral land utilization, 
except in very general terms, without going into a detailed analysis 
of individual minerals. Suffice it to say here that some nations h a v e 
already acknowledged the necessity of establishing policies in which 
public control and direction are used to conserve vital resources, by 
reducing wastes involved in controlled exploitation and use. In the 
United States, private enterprise has been allowed to exploit ex
haustible and irreplaceable minerals freely and, with the increasing 
importance of some of the more strategic and critical of these in 
domestic , defense, and w a r activities, it is only c o m m o n sense to 
expect increased public intervention or, in some cases, public own
ership, to control the use of many minerals on a less wasteful basis. 

F u t u r e S u p p l i e s o f M i n e r a l s . T h e geography of mineral p r o 
duction has undergone notable shifts in the last three decades be -

1 1 C. K. Leilh, J. \V. Furuess, and Cleona Lewis, World Minerals and 
World Peace. The Brookings Institution, 1943, p. 8. 

" Ibid., p. 9. 
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cause of discoveries, commercial exploitation of deposits already 
known, exhaustion of older districts, new technologies of extraction 
and use, and substitution. 

The rate of discovery is declining. Although some important dis
coveries have been made recently, they do not as a whole compare 
in number and magnitude with those in the decades before World 
War I, when most of the great regions of production of iron, coal, 
oil, gold, and other minerals were found. Discoveries of the future 
will come more largely than in the past from deep exploration in 
known districts and as a result of new techniques of exploration. 
The principal aieas where these methods will be applied have been 
mapped out long in advance. There is hardly room left on the earth's 
surface, according to experts, for discovery of such really great 
mineral districts as the principal coal fields, the Lake Superior, 
Brazilian, and Indian iron ores, the great placer gold deposits of 
California, the placer tin deposits of the East Indies, the Rand gold 
district of South Africa, or the principal copper districts of the 
United States, Chile, and Rhodesia, 1 9 

The exhaustion of productive mining districts has caused notable 
shifts in mineral production. Some of the most productive mining 
districts in the United States have reached near-exhaustion. These 
include: the Comstock lode and the Goldfield district of Nevada; 
the Leadville district of Colorado; Lake Superior copper of Michi
gan; certain oil fields in Pennsylvania, Ohio, Kentucky, Texas, Okla
homa, and California; and many others. The United Kingdom was 
at one time the world's largest producer of tin, copper, lead, and 
zinc. Today coal is being mined at more than 3500 feet underground, 
some from seams as narrow as 14 inches, yet less than 7 per cent 
of the total reserves of coal of the United Kingdom have as yet been 
taken from the ground.-" 

The probable life of most mineral deposits and production dis
tricts is now approximately known, according to experts. For ex
ample, known copper supplies of the United States are estimated to 
last about 30 years; zinc deposits, 20 years; known oil, less than 20 
years, and prospective oil, possibly 40 years; Lake Superior iron 
ores of present commercial grades, 30 years; coal, upwards of 3000 
years; natural gas, 33 years; and mercury, 5 years.^1 However, long 

"Ibid., p. 8 8 . 
2 0 Ibid., p .89 . 
21 Loc cit.; and Our OH Resources, op. cit., p. 1 4 2 . 
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before the exhaustion period, there will be curtailment of produc
tion forced by increasing difficulties of mining. 

Technological improvements h a v e greatly widened the range of 
useful minerals and increased the amounts available for use. T h e 
substitution of more abundant materials for scarce minerals helps to 
ease the problem of supply. S o m e examples of technological a d v a n c e 
include better ventilation methods which permit lowering of the 
effective depth to which mining can be carried; flotation process of 
concentrat ing ores, making it possible to exploit large tonnages of 
low-grade copper ores; and purification of smelter and other gases 
providing important supplies of by-product metals. W h e r e a s the en
croachment of substitutes has often been feared as bringing about 
the end of a given mineral industry, it cannot be proved statistically, 
at least up to the present time, that any substitutions yet under
taken have materially c h a n g e d world requirements for the principal 
minerals. 

M i n e r a l C o n t r o l a n d P e a c e . A modern w a r cannot b e fought 
without huge quantities of a few minerals, and smaller amounts of 
many others. F o r example, in World W a r II, nearly a hundred min
erals were in use. If accumulation of minerals for war purposes is to 
b e prevented, two essential conditions must be met : ( 1 ) T h e r e must 
be preponderant possession of the world's mineral resources by 
those who elect to prevent would-be aggressors from storing up sup
plies; and ( 2 ) machinery for the control of minerals must be in 
operation before actual outbreak of w a r . " 

Effective administration of a mineral control plan would require 
close cooperation of all mineral-producing nations. Ei ther mineral 
resources would have to b e continuously allocated by the over-all 
governing body to the various nations in the light of peace t ime 
needs or, as a minimum, controls would have to be instituted at any 
moment when investigation indicated that a certain nation or na
tions might b e starting to build up abnormal supplies. T h e perfec 
tion and use «f the atomic b o m b by the United States at the close 
uf W o r l d W a r II . a n d ils appalling effectiveness, emphasized the 
great need of a strong world organization to establish and maintain 
world peace . Such a world organization with adequate powers and 
the full cooperation of a majority of the nations, including the great 
powers, should be able to control the utilization of /m'neral re 
sources in the interest of p e a c e . 

" L e i t h , Fumess. and Lewis, op. cit., p. 201. 
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W A T E R R E S O U R C E S 

N E A R L Y three-fourths of the earth's surface is covered by water , so 
that in the aggregate there is an abundance of water . Its distribu
tion, however , is such that some areas have excessive moisture, 
while many areas have an amount insufficient for the more impor
tant uses to which water is put by man. 

T H E S U P P L Y O F W A T E R 

T h e amount of water available for man's use varies considerably 
among the continents of the earth, as do also the numbers of their 
inland streams, rivers, and lakes, or their access to large adjacent 
bodies of water in the form of oceans, straits, gulfs, or seas. T h e 
proportion of the areas of each continent receiving a given annual 
amount of precipitation fol lows: 1 

Under 20 In. 20-40 In. Over 40 In. 
AUSTRALIA 6 6 % 2 2 % 12% 
A F I U C A 54 18 2 8 
ASIA 67 18 15 
N o u n I AMEIIICA 52 3 0 18 
E U R O P E 47 4 9 4 
SOUTH AMEIIICA 16 8 7 6 

Availabil i ty of W a t e r . T h e r e are few areas on the earth where 
w a t e r is not available, or where it cannot be m a d e available with 
some human effort, to furnish an adequate supply for human con
sumption, even if it must b e used sparingly for other purposes. 
T h e r e is enough fresh water in the world to irrigate all the arid and 
semi-arid lands physically suitable for agriculture; but the juxta
position of water bodies, or sources of water supplies, and suitable 
arid and semi-arid lands is such that only a very limited percentage 
of the total area can be economically irrigated. Some 2 0 million 

1 Griffith Taylor, "The Frontiers of Settlement in Australia," Geographical 
Revieu; January 1926. 
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acres out of a possible 50 million in the United States are under 
irrigation. 

The most important physical factors limiting the use of water for 
generating power are volume and rate of stream flow. The amount 
of water power which can be developed from a given stream during 
the period when it is at its lowest ebb has been defined as firm 
power, or the amount of horsepower that can be developed on the 
basis of the flow for the period of two weeks in which the flow of 
the stream is least. The amount of firm power may be much less 
than that which can be developed during the high-water months; 
but if the demand for power is fairly constant during the year, firm 
power will be the limiting factor determining the horsepower which 
can be depended upon to satisfy human needs. 

Scenic values, fishing possibilities, swimming facilities, winter 
sports, boating, and similar opportunities give bodies of water their 
recreational value. A greater range of physical qualities can be used 
effectively to satisfy recreational demands than can be used in the 
generation of power or utilization of water for human consumption, 
or for irrigation. Thus, the potential economic supply of water for 
recreational use is greater than that for the other uses mentioned. 

Use of water for navigation and transportation is limited by physi
cal location and depth of the water. Six feet is generally considered 
the minimum depth for commercial navigation. In many cases, 
governments and private individuals have deepened stream courses 
to six feet or more, making year-round navigation possible upon 
streams formerly navigable only part of the year, or not at all. The 
economic supply of water for transportation, however, is limited 
largely by depth and by physical location relative to domestic and 
international markets. An example of the extreme importance of*̂  
physical depths of streams can be seen in the effect of fluctuations 
in the height of water on Great Lakes shipping. It is claimed that 
for every inch of decrease in the height of water on the Great Lakes 
in periods of extreme drought, there is an annual loss to shipping 
interests of several hundred thousand dollars. The big ore boats 
cannot be loaded to full capacity, and there is a consequent loss in 
freight earnings for each inch of reduced displacement. During 
years of low water, increased cost must be incurred to deepen water 
at the terminals; but this deepening, together with that necessitated 
in the channels between the lakes, has lowered the general water 
level. 
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Attributes of Water Resources. Water occurs generally in such 
abundance as to be a free good, though in some areas it is very 
scarce. In most uses it is very scarce, indestructible, and may be 
used repeatedly. 

Water, like forests, is a multiple-use resource, and its uses are not 
necessarily exclusive. For example, in the case of hydroelectric de
velopments for producing water power, the water is still available 
for transportation, for irrigation, for navigation, or for recreation. It 
might even be used for drinking purposes, since its quality is not 
affected by its use for hydroelectric purposes. In many instances, 
these various uses supplement one another, and make possible the 
development of various enterprises which would not be justified by 
a single use. For example, it may be economically feasible to build 
an expensive irrigation dam if the water stored behind the dam can 
be used, at least in part, for the development of electric power 
(which constitutes an additional source of revenue to cover part of 
the construction cost) . These various uses, however, may be antag
onistic. To some extent, for example, hydroelectric power and irri
gation uses are competitive. Water resources must be carefully 
studied and their uses adjusted to prevent one desirable undertaking 
from destroying another use which may be even more important. 

T H E DEMAND FOR WATER 

Major Uses o f Water. Water is used in a great many ways to 
satisfy man's wants. Major uses made of water are: ( 1 ) for domestic 
and municipal water supply for human consumption or use, ( 2 ) for 
transportation of waste, ( 3 ) for food production—production of fish 
and similar sea food, and for agricultural production through irriga
tion, ( 4 ) for water power, through hydroelectric development, ( 5 ) 
for recreation, as discussed in Chapter IX, and ( 6 ) for navigation, 
discussed in Chapter XII. As we have seen the use of water for some 
of these purposes does not necessarily prevent its use for another. 

Beneficial uses of water are of two main types—usufructuary and 
proprietary.- Under the former are water power, navigation, and 
fisheries, in which only rights in the water as it flows past—in the 
use of the water—exist. Under the latter, ownership tends to be in 
the substance of the water itself, as in domestic, municipal, or in-

1 R. T. Ely and G . S . Wehrwein, Land Economics, MucmilUn, 1940. p. 
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U S E O F W A T E R F O R I R R I G A T I O N 

In arid a n d semi-arid regions water is so scarce that it is the 
strategic or limiting factor in the agriculture of these areas, and its 
wise use is of the greatest importance. In the United States, irri
gation is confined largely to the seventeen western states and more 
part icularly to the area west of the 98th meridian ( s e e F igure 3 3 ) . 

E x t e n t a n d I m p o r t a n c e o f I r r i g a t i o n . T h e total irrigated acre
a g e of the Uni ted States is less than 2 per c e n t of the land a r e a of 
the nation, with California, Colorado, Idaho, Montana, Utah , and 
W y o m i n g leading in acreage irrigated. T h e number of farms on 
irrigated lands amounts to about 5 per cent of the total farms of the 

z F. H. Newell, " W a t e r , " in L . H. Havemeyer ( e d . ) , Conservation of our 
Natural Resources, Macmillan, 1 9 3 0 , p. 135. 

dustrial uses, and irrigation. Drainage and flood control activities 
are at tempts to o v e r c o m e destructive or harmful effects of water . 

Ut i l iza t ion o f A v a i l a b l e W a t e r S u p p l i e s . Less than a third of 
the waters of the Uni ted States are utilized b y man. About a third 
of the total precipitation falling upon the earth in the form of rain 
o r snow remains on the surface and runs off toward some lower 
point; the rest disappears into the soil, or returns to the atmosphere 
("flies off") through evaporation. This runoff, in many cases, takes 
the form of Hoods, which may be very destructive; or the runoff m a y 
wash the soil and cause erosion. Of the total runoff, it has been esti
m a t e d that less than one-half of one per cent is needed for domestic 
or municipal purposes. About 2 per cent of the runoff, or possibly as 
high as 10 per cent in arid and semi-arid regions, is used for agri
cultural purposes. About 5 per cent is used for navigation, and less 
than 1 0 per cent for water power/ 1 Thus, less than a third is utilized 
for these combined purposes—far less than could or should be util
ized under well-developed plans. 

One of the reasons for this failure to develop fuller use of water 
resources is that in areas where water is relatively abundant it is 
a c c e p t e d as a gift of nature without careful consideration of its eco
nomic importance and the need for development programs in the 
semi-arid a n d arid regions where it is not plentiful. Thus , there 
has not been full appreciation, on the part of the public as a whole, 
of (lie need and possibility of more complete water control a n d 
utilization. 
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1-K;UHK ,j:J. Irrigated Lands ot tin- UuiUtl States, lU-10. ( S o u r c e : U. S. 
Department of Agriculture. Bureau of Agricultural E c o n o m i c s . ) 

beets; small vegetables, including potatoes, beets, beans, peas, car
rots, lettuce, asparagus, etc. ; and to fruits and nuts, including 
apples, peaches, plums, pears, apricots, figs, cherries, oranges, 
lemons, grapefruit, olives, strawberries, raspberries, and walnuts. 

The high proportion of the irrigated acreage devoted to hay and 
cereals indicates the important place of irrigated land in the live
stock industry of western arid and semi-arid states. Most of the hay 
produced is used for feeding livestock (largely beef cattle and 
sheep, although a considerable number of dairy cows are kept on 
irrigated farms) . Much of the grain raised on irrigated land is also 
utilized by the livestock industry for winter feed or for feeding of 
dairy cattle. 

country, and the value of land and buildings on irrigated farms is 
about 1 0 per cent of the total value of all farm land and buildings 
of the nation. About three-fifths of the irrigated acreage is devoted 
to production of crops for harvesting, the rest being used for pasture 
or other purposes. Of the acreage devoted to harvested crops, almost 
half is devoted to production of hay (principally alfalfa); another 
fourth to production of cereals (principally wheat, barley, and, in 
Louisiana, r i ce ) . The remaining fourth is devoted to cotton; sugar 
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T y p e s of I r r igat ion E n t e r p r i s e s . About a third of the total irri
gated area of the United States is in enterprises undertaken by indi
vidual and partnership effort. These are, for the most part, small 
undertakings where very little construction and development work 
was required to get the water onto the land. Consequently, these 
irrigation enterprises are in general the most inexpensive, and there
fore were developed first. Another third of the total is in enterprises 
undertaken through cooperative associations. Some of these are com
paratively large undertakings, but most of them are small and did 
not require any large construction or development efforts. Of the 
remaining one-third, more than half the necessary construction and 
development work has been undertaken through organization of 
irrigation districts, and the rest principally through commercial or 
private corporation undertakings, or the federal government. 

In recent years, particularly during the thirties, the federal gov
ernment has been active in financing additional irrigation enter
prises. Since the U. S. Bureau of Reclamation was established in 
1902, it has placed irrigation works in operation to serve nearly 4 
million acres of land, of which 2 % million were once unproductive 
desert, and 1 U million were in non-federal irrigation districts with 
inadequate water supplies. 

The present construction program planned in anticipation of a 
large public works and employment program following World W a r 
II is the largest in the Bureau's history. Over 400 projects are in
cluded in the program which would extend irrigation to 10 million 
acres of new land, and furnish supplemental water for an additional 
11 million acres of land now without adequate irrigation supplies. 
Approximately 135,000 new irrigated farms would be created and 
the livelihood of more than 150,000 additional farm families would 
be stabilized in areas where maximum crop production is uncertain 
because of a deficient water supply. The same reservoirs that would 
impound the storage water for this irrigation could provide more 
than 4 million kilowatts of firm power for industrial use. 4 Through 
revenues derived from sale of this energy, projects not otherwise 
economically feasible for development can be undertaken. Cost of 
construction of the projects is estimated at around 5 billion dollars 

* Annual Report of the Secretary of t h e Interior, "Annual Report of the 
Commissioner of the Bureau of Reclamation," Government Printing Office, 
1944, pp. 5 and 6. 
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and if completed will extend the services of the Bureau of Reclama
tion to areas in which more than 10 million persons reside. 

Expansion of cultivated acreage in the West has not kept pace 
with the increase in population. Since 1920. the number of people 
living in the far western states has increased more than 60 per cent, 
while the irrigated acreage has increased only 10 per cent. The in
creased activity of the federal government in irrigation projects has 
been closely associated with its public works and employment pro
grams designed to furnish economic opportunities for unemployed 
and dislocated workers. Some of these projects, like the Grand 
Coulee Dam on the Columbia River in Washington, the Boulder 
Dam Project on the Colorado, and the Fork Peck Dam on the Mis
souri in Montana, are very large undertakings involving hundreds of 
millions of dollars—sums which could not be readily financed by 
individual, cooperative, or state and local governmental action, and 
projects not likely to be undertaken by private concerns. In many 
cases, production of hydroelectric energy is an important part of 
the project. 

F e d e r a l I r r igat ion Laws. The first federal legislation in the 
United States on the subject of irrigation or use of water from 
streams for this purpose was recognition of local customs, rules, and 
court decisions, in the act of July 26, 1866. By this act, together with 
an amendment approved in July of 1870, the federal government 
surrendered any control it might have had over the non-navigable 
streams of the arid region, by reason of its ownership of the lands of 
that area." This law is usually considered the "Magna Charta" for 
state control of non-navigable streams in the arid regions. Whether 
the rights of the states are based on this act. or merely recognized 
by it. it does represent a distinct and important policy, and one 
which has been much discussed in recent years with the increasing 
activities of the federal government in irrigation development. 

Passage of the Desert Land Act on March 3, 1877,"provided for 
granting title to 6-10 acres of arid land (reduced to 320 in 1890) to 
an indhJilnal in consideration of his conducting water upon it. pay
ing $1.25 per acre, expending at least $3 per acre in improvements, 
and actually reclaiming at least an eighth of the land. Th e Desert 
Land Act had a very important weakness, in that the land could not 
be made security for the cost of irrigation, so that unless the indi-

*- R. P. Tcelr, The Economic* of Land Reclamation in the United State*, 
Shaw. 1927 , pp. 61 6 2 . 



358 L A N D E C O N O M I C S 

vidual could do his own irrigation development work, or have it 
done by agencies that could provide the funds, irrigation develop
ment was impossible. Compliance was completed on less than 9 mil
lion acres under the act, although nearly four times this much were 
originally entered for settlement. 

Congress tried to remedy the weakness of the Desert Land Act by 
making the cost of irrigation development a lien on the land in the 
Carey Act, passed August 18, 1894. Under this act, the federal gov
ernment ceded to each state containing arid land a limited acreage 
(one million acres, additional acreage being granted to Wyoming 
and Idaho in 1908 and to Colorado in 1911) on condition that the 
states provide for the development of irrigation on these lands. The 
federal government did not furnish any funds to assist in this devel
opment, and left the details to the states themselves, except that 
they were forbidden to lea^e lands or dispose of them in any way 
except so as to secure their irrigation, cultivation, and settlement, 
and that they could not sell more than 160 acres to any one person. 

Under the Carey Act, the states contract with construction com
panies for building the irrigation works to develop specific areas of 
public lands to be claimed by the states. The construction com
panies may sell water rights to reimburse themselves for the con
struction cost, while the states sell the land, (agreeing to sell the 
land only to parties who have contracted for the purchase of water 
rights) . In this way, the land and the water are brought together 
for more effective development and use of the irrigation works. 
However, in spite of numerous amendments since its original pas
sage, the Carey Act has fallen far short of its anticipated goal. There 
are several reasons for this: First, state officials elected for political 
reasons, without any necessary ability or particular interest, were 
generally overloaded with routine duties, and could not or did not 
take the time or display the far-sighted vision needed. Second, 
corporations formed to irrigate and sell these lands were essentially 
speculative. Third, the supply of water was inadequate in many 
areas selected for development. Fourth, constitutions of many states 
in the arid region forbade them to extend credit to private under
takings, so that they could not undertake actual irrigation develop
ment, or even lend their credit to communities of settlers or com
panies to accomplish it. Fifth, tire act fixed 10 years from passage 
of the law for completion of any project undertaken, and although 
this was amended in 1901 to a possible 15 years from date of ap-
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proval of the p r o j e c t by t h e S e c r e t a r y o f t h e Interior , t h e t ime is still 

t o o short to u n d e r t a k e a job of irr igation d e v e l o p m e n t of a n y m a g n i 

t u d e . Sixth, the most i m p o r t a n t a n d f u n d a m e n t a l c a u s e w a s that 

t h e r e w a s not a real n e e d for m o r e f a r m land . " 
P a s s a g e of the Reclamation Act of J u n e 17, 1 9 0 2 , definitely c o m 

mit ted the federal g o v e r n m e n t t o a p r o g r a m o f irr igation d e v e l o p 
ment . T h e ac t p r o v i d e d for g o v e r n m e n t c o n s t r u c t i o n of i r r igat ion 
works, with provision for r e p a y m e n t of c o n s t r u c t i o n cost by those 
w h o u s e t h e w a t e r . It e s t a b l i s h e d a r e v o l v i n g f u n d for i rr igat ion 
enterprises f rom receipts f r o m t h e sale of p u b l i c lands. C o s t s of c o n 
s t ruct ion of i rr igat ion p r o j e c t s w e r e t o b e r e p a i d b y set t lers w h o took 
up i rr igated land, but costs w e r e not to i n c l u d e interest . S u b s e q u e n t 
legislation h a s e n l a r g e d t h e s c o p e o f t h e a c t 7 a n d e n l a r g e d the 
s o u r c e s of addi t ions to t h e r e c l a m a t i o n fund; but t h e principles of 
r e p a y m e n t a n d r e i n v e s t m e n t in fur ther irr igation d e v e l o p m e n t h a v e 
been r e t a i n e d . 

T h e original R e c l a m a t i o n A c t of 1 9 0 2 s p r e a d r e p a y m e n t o v e r a 
period o f ten years , w i t h o u t interest on d e f e r r e d p a y m e n t s , but t h e 
r e p a y m e n t p r o b l e m b e c a m e so a c u t e that n u m e r o u s ac ts h a v e since 
been p a s s e d t o e x t e n d t h e per iod a n d c h a n g e the plan o f p a y m e n t s . 
In 1914 , p a s s a g e o f the Extension Act i n c r e a s e d the t ime of r e p a y 
ment f rom ten y e a r s to t w e n t y years , w i t h a l l o w a n c e of a g r a c e 
period o f five y e a r s before p a y m e n t s h a d to begin , w i t h p a y 
ments t o b e c o m p l e t e d in fifteen a n n u a l instal lments . T h e E x t e n s i o n 
Act also p r e s c r i b e d that e a c h man 's holding w a s to represent a 
" f a r m unit, ' ' the e x a c t size to b e d e t e r m i n e d for e a c h p r o j e c t b y t h e 
D e p a r t m e n t of the Interior, This flexibility in size o f unit w a s an at
t e m p t to shut out specula tors a n d also t o m a k e o p e r a t i o n of t h e a c t 
m o r e a d a p t a b l e t o varied condi t ions o f soil, enterpr ises , m a r k e t s , 
a n d p r o d u c t i o n c o s t s p e c u l i a r t o v a r i o u s f e d e r a l i r r igat ion projec ts . 
U n f o r t u n a t e l y , on some projects t h e a c r e a g e set by the D e p a r t m e n t 
.is c o n s t i t u t i n g a " f a r m uni t " w a s t o o small , a n d r e s u l t e d in ser ious 
problems . 

D u r i n g t h e g e n e r a l business depress ion a n d l o w agr icul tura l p r i c e 

"Thomas, Tevle, and Newell each stress out* or more of the above rea-
MIIU , although none lists all of them. See George Thomas, The Development 
of Institutions Under Irrigation, Macmillan. 1920; Teele, op. cit.; and Newell, 
op. cit. 

7 Passage of the Warren Act in 1911 authorized the sale of surplus water 
from federal project works to provide supplemental water for lands alwady 
irrigated. 
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period which prevailed immediatel) after the First World War, 
settlers on federal irrigation projects had increasing difficulty in 
making their payments, and on May 17, 1921, Congress passed a 
public resolution permitting the Secretary of the Interior to furnish 
irrigation water during 1921 to water-right applicants who were 
delinquent in operation and maintenance payments, in spite of the 
fact that the Extension Act provided that any settler who was more 
than one year in arrears in his payments could not secure any irri
gation water services from the government. Continuance of unsatis
factory conditions led the Secretary of the Interior to appoint a com
mittee in 1923 to go over the whole problem of federal irrigation 
development and repayment, and make recommendations for im
provement. This committee, known as the Fact-finders Committee, 
made the following recommendations in 1924; ( 1 ) That the twenty 
year limit for making payments be abandoned, and that repayment 
of construction costs be changed from an annual payment of a per
centage of the total cost to a percentage of average annual returns. 
( 2 ) That if. after a careful survey of construction costs and soils, it 
were found that present construction costs per acre were more than 
the lands could bear, a fair and equitable adjustment be made to fix 
the charge per acre at a sum the land could reasonably bear. ( 3 ) 
That justifiable temporary relief be provided by Congress. ( 4 ) That 
construction costs apportioned to land that could not repay them be 
suspended and ultimately charged off. ( 5 ) That a credit fund be 
established from which settlers could borrow funds at a low rate 
of interest to make permanent improvements or buy livestock and 
equipment. ( 6 ) That agricultural advisors be employed to give 
sound agricultural and business advice to enable settlers to increase 
their farm incomes. 8 

In 1924, Congress passed an act adopting the first four of the six 
major recommendations of the Factfinders Committee. The accept
ance of the new repayment basis (percentage of the value of the 
crop) was optional with water users. The act of May 10, 1926, re
newing appropriations for new projects, provided for repayment 
periods of not more than forty years on new projects, and left details 
to the Secretary of the Interior. On May 25, 1926, Congress passed 
the so-called "Omnibus Reclamation Act," which repealed provision 
for the crop plan of repayment, except as to contracts already in 

8 The report also made other recommendations. For a more detailed 
statement, see Teele, op. cit., p. 78. 
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force or being negotiated at the t ime, a n d t h e forty y e a r plan w a s 
established for both old and new projects. 

R e c e n t I r r i g a t i o n L e g i s l a t i o n . T h e repayment situation on 
many federal irrigation projects again b e c a m e acute during the thir
ties; and on M a y 3 1 , 1939, Congress passed an act authorizing the 
Secretary of the Interior to extend relief to water users who were 
unable to p a y construction charges without great hardship for the 
calendar year 1938 and for prior years. T h e Reclamation Project Act 
of 1939 , enacted into law August 4 , 1939 , extends the provisions of 
the act of M a y 3 1 fur e a c h of the years 1939 to 1943, inclusive, and 
provides specific measures for adjusting economic and financial 
problems on federal irrigation projects. It makes possible the draft
ing of new contracts gearing repayments to ability of farmers to 
make payments year by year, and the accomplishment of other 
needed reforms. T h e a c t provides for extending the time for pay
ment of construction charges , where justified, to not more than forty 
years from the d a t e of the first installment, or not to e x c e e d double 
the number of remaining years. It also reestablishes the principle of 
the c r o p payment plan for repayment by providing for adjusting 
annual charges on the basis of current crop values. If these two pro
visions are not adequate , new contracts can be negotiated providing 
for fair a n d equitable plans of repayment after approval has been 
given by Act of Congress ." 

Congress has shown its continued interest in encouraging further 
irrigation development in arid and semi-arid regions by recent addi
tional legislative acts . T h e Water Facilities Act, approved August 
28 . 1937, authorizes the Secretary of Agriculture to construct new 
water facilities, acquire any necessary lands and water rights, sell or 
lease water facilities, or enter into agreements with or furnish finan
cial or other aid, if he feels it is warranted, to any agency or person. 
T h e facilities included within the program m a y bo located on 
private or public lands. T h e act represents a broad program to en
courage and assist in developing water facilities, including small 
reservoirs, dams, wells, etc . , in range areas or dry-land farming areas 
of the arid and semi-arid regions, on the ground that these smaller 
water facilities play an important part in the wise use of an area's 
land resources, in cases where large irrigation dams are neither feasi-

' Annual Report of the Secretary of the Interior. "Annual Report of the 
Commissioner of the Bureau of Reclamation," Government Printing Office, 
MUM, P . ] ( U . 
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ble nor desirable. The Casc-Whccler Act, approved August 11. 1939. 
and amended October 14, 1940, provides among other things, that 
expenditures for construction, maintenance, operation, rehabilita
tion, or financial assistance of any one project undertaken in pur
suance of the Water Facilities Act shall not exceed $.50,000 of federal 
funds. Moreover, contracts entered into between the United States 
and water users for lease, purchase, or employment of these lands 
are to provide for annual or semi-annual payments in number 
and amounts fixed by the Secretary of Agriculture; but in no case 
shall they exceed fifty years from the time the land is first settled 
upon. 

Also, expenditures from federal appropriations to meet construc
tion costs allocated to irrigation cannot exceed one million dollars for 
dams and reservoirs in any one project undertaken under the pro
visions of the Case-Wheeler Act. These provisions reflect the tend
ency of the federal government to encourage construction of smaller 
irrigation projects and related water facilities to stabilize individual 
farms and ranches, rather than to construct only monumental dams, 
like the Grand Coulee project, which bring into production large 
tracts of new land. 

The Flood Control Act of December 22 , 1944, provides that the 
use of water for navigation in states lying wholly or partly west of 
the 98th meridian shall be only such use as does not conflict with the 
beneficial consumptive use of water for domestic, municipal, stock 
water, irrigation, mining, or industrial purposes. This declaration of 
policy settles the question of priority of use of water in the arid and 
semi-arid west. In addition to providing a water "bill of rights," the 
act charted a new course for multiple-purpose development of river 
basin areas for the nation by defining the duties and coordinating 
the work of various federal agencies, and providing for state partici
pation in the development of land and water resources. 

Under the Flood Control Act, Congress recognizes the interests 
and rights of the states in water utilization and control to preserve 
and protect established and potential uses for all purposes. Pro
vision is made that investigations which form the basis of develop
ment plans shall be conducted by federal agencies in such manner 
as to give the affected states the information developed, and the 
opportunity for consultation and cooperation in the investigations 
with the federal agencies in charge. If there is disagreement on 
plans among the federal agencies or between the federal agen-
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tit's and the states, federal agencies must submit to Congress the 
views of those disagreeing with them along with their own recom
mendations. 

W h e n investigations concern the use and control of waters arising 
in the West , the Army Engineers and the U. S. Bureau of Reclama
tion and other interested agencies are required to cooperate in their 
investigations and plans. Investigations of watersheds, undertaking 
measures for runoff and water flow retardation, and soil erosion pre
vention on watersheds are under the jurisdiction of the U. S. D e 
partment of Agriculture. T h e Army Engineers are authorized to 
construct , maintain, a n d operate public park and recreational facil
ities in reservoir areas. They are also assigned the duty of prescrib
ing regulations for use of storage al located for flood control or navi
gation at all reservoirs constructed wholly or in part with federal 
funds. T h e Secretary of W a r is authorized to make contracts with 
states, municipalities, private concerns, or individuals for domestic 
and industrial uses of surplus water available at any reservoir under 
control of the W a r Department . T h e Secretary of the Interior, in 
whose department is placed the Bureau of Reclamation, is author
ized to build reclamation works to utilize surplus water of flood con
trol reservoirs after making a report of findings as provided in 
federal reclamation laws. 

F e d e r a l irrigation policies might be briefly summarized as encour
aging, over a period of m a n y years, t h e development of additional 
irrigation enterprises. T h e policy of irrigation development has been 
based largely on the belief that these lands would provide homes for 
new settlers, and that production of additional farm products would 
make possible a more profitable e c o n o m y generally. Integrated in
dustrial and agricultural development is one of the basic prerequi
sites for orderly economic growth of the West . In recent years, 
Congress has openly commit ted itself to developing newly irrigated 
public lands as a means of providing opportunities fur unemployed 
and stranded families, and to assist returning servicemen of W o r l d 
W a r II to reestablish themselves in civilian life. During World W a r 
11. federal reclamation projects paid big dividends by helping to 
provide the needed electric p o w e r to operate airplane factories, 
aluminum and magnesium plants, shipyards, and other industries 
that made fighting equipment, and to produce the needed food and 
fiber for the armed forces, civilians, and allies. 
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State I r r igat ion Policies. With increased federal activity in 
irrigation and control and development of water resources, many 
western states have passed legislation permitting fuller cooperation 
with the federal government, and permitting construction or spon
soring irrigation enterprises with the assistance of federal appropria
tions. Although few states have attempted to plan comprehensively 
for water uses within their boundaries,'" several of them began to 
undertake this important work in the late thirties in cooperation 
with the National Resources Planning Board and its consultants. 

The proposed creation of several river basin authorities patterned 
after the Tennessee Valley Authority for such western areas as the 
Missouri River Basin and the Columbia River Basin has made the 
states in these areas more conscious of the need of sound irrigation 
development and wise use of water resources. Active state reclama
tion associations and state water-conservation boards are operating 
in several of these states. Consequently, more effective cooperation 
of federal and state agencies should be possible in future years in 
development and utilization of water resources. 

M a j o r I r r igat ion P r o b l e m s . Some of the more important prob
lems associated with the existing water utilization pattern for irriga
tion include: ( I ) Development of additional storage at reasonable 
cost (since many lands now irrigated require additional water for an 
adequate supply) . ( 2 ) Limitation of areas to be irrigated to avail
able water supplies. Many irrigation enterprises have been devel
oped in which irrigated acreage is overexpanded so that during dry 
years, serious losses, troublesome litigation, and urgent requests for 
public assistance occur. ( 3 ) Existence of too many small irrigation 
organizations on a given stream. Pooling a complexity of water 
rights would simplify administration, reduce operating costs, and 
eliminate much of the litigation which would otherwise result from 
attempts to preserve priority of individual water rights. 1 1 ( 4 ) Fail
ure to utilize water for its highest and best use in many areas. 

1 0 Hynning states, "State attempts at the comprehensive planning of water 
uses are few in number at the paper stage, and obviously fewer or perhaps 
nonexistent at the stage of administration. Only a handful of instances have 
come to the attention of the writer, after extensive investigation and con
ferences with water specialists." ( C . I- Hynning, "State Conservation of 
Resources, 7' National Resources Committee, llJ39, p. 61.) 

1 1 Cf. National Resources Planning Roard, Report to the President, 1934, 
p. 344. 
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In m a n y regions of t h e W e s t , i rr igation is t h e highest a n d b e s t 
u s e for m u c h of t h e w a t e r , b u t in s o m e instances w a t e r use p r o j 
e c t s c o n s t r u c t e d for navigat ion a n d flood control h a v e h i n d e r e d 
irr igation d e v e l o p m e n t . ( 5 ) F a i l u r e t o a p p o r t i o n irrigation costs 
proper ly . In the past t h e r e has b e e n little u s e of the pr inciple of 
appor t ioning costs of irr igation d e v e l o p m e n t on t h e basis of b e n e 
fits r e c e i v e d f rom s u c h d e v e l o p m e n t . A r g u m e n t s a d v a n c e d for gov
e r n m e n t irr igation enterpr ises a r e b a s e d largely on benefits to c o m 
muni t ies w h e r e protects a r e l o c a t e d , r a t h e r than m e r e l y on benefits 
t o settlers w h o a r e to o p e r a t e t h e i r r igated lands. Businessmen of the 
c o m m u n i t i e s w h i c h s e r v i c e s u c h irr igation a r e a s benefit not only 
f rom the c o n s t r u c t i o n of the irr igation works , b u t f rom t h e expendi 
t u r e s of t h e sett lers in b r i n g i n g l a n d into cul t ivat ion a n d of o p e r a t 
ing the lands. O n irrigation enterpr ises d e v e l o p e d b y p r i v a t e initia
t ive , t h e set t ler is e x p e c t e d t o r e p a y t h e ent i re c o s t of t h e irrigation 
d e v e l o p m e n t , with interest . S p r e a d i n g c o s t o f t h e irr igation d e v e l o p 
m e n t o v e r all p r o p e r t y t o b e benef i ted di rec t ly o r indirect ly , r a t h e r 
than m e r e l y o v e r t h e p r o p e r t y t o b e r e c l a i m e d , is a m u c h m o r e 
s o u n d a n d e q u i t a b l e p o l i c y o f i r r igat ion d e v e l o p m e n t . 1 - C o s t of c o n 
struct ion, o p e r a t i o n , a n d m a i n t e n a n c e c o u l d b e m a d e g e n e r a l obli
ga t ions of dis t r ic ts , t o b e m e t by a g e n e r a l p r o p e r t y t a x , w h i l e w a t e r 
users c o u l d b e c h a r g e d rates fixed on t h e basis of the v a l u e of t h e 
w a t e r to t h e f a r m e r s , arid n o t o f a r e t u r n o n t h e investment . S u c h 
rates might be fixed as a p e r c e n t a g e of t h e re turns f r o m the land, 
a n d the r e v e n u e thus s e c u r e d might b e appl ied t o t h e cost o f t h e 
irrigation enterpr ise , thus r e d u c i n g the a m o u n t to b e raised by taxes. 

In projec ts involving irrigation a n d o t her p u r p o s e s s u c h as gener 
ation o l p o w e r , flood contro l , navigat ion , or furnishing of munic ipal 
w a t e r supplies, cos ts of d e v e l o p m e n t should b e a p p o r t i o n e d as a c 
c u r a t e l y as possible to those var ious uses in t e r m s of e s t i m a t e d b e n e 
fits. F o r e x a m p l e , in t h e p r o p o s e d B u r e a u of R e c l a m a t i o n - A r m y 
E n g i n e e r s plan for d e v e l o p m e n t of the Missouri River Basin, the 
e s t i m a t e d total d e v e l o p m e n t cost of a b o u t l 1 - billion dollars is allo
c a t e d as fol lows: Hood contro l , 45-1 million dollars ; navigat ion , 132 

'•Teele points out that spreading the cost over property other than the 
land to be reclaimed will tend to check the demand for irrigation when it is 
not needed but. at the same time, should not seriously retard irrigatiou de
velopment if there is u real need for such an undertaking. Private enterprise 
would still be free to reclaim land when it appears that the land itself caa 
pay Utc cost. i Teele, op. cit,, p. 3 2 7 . ) 
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mi l l ion; irr igation ( 4 0 annual p a y m e n t s ) , 2 9 8 mi l l ion; power, 5 7 6 
mil l ion; and munic ipa l water, 2 0 mi l l ion. 1 , 1 

F u t u r e I r r i g a t i o n D e v e l o p m e n t . T h e urgent need of develop
ing economic opportunities for stranded and migratory farm families 
in the drought a n d i n the depression thirties, a n d the contr ibution 
which irr igated areas made in industr ia l and agr icultural output in 
W o r l d W a r II have emhasized the possibilities of expanding i r r iga
tion enterprises in the future as a desirable national pol icy. T h o u g h 
some irr igation projects undertaken in the thirties w o u l d not have 
been considered economical ly feasible in earlier years, they have 
been approved by the federal government because unemployed per
sons c o u l d b e ut i l i zed in deve loping them, a n d operat ing units for 
W o r l d W a r II veterans and stranded famil ies c o u l d thereby be 
made avai lable. T h e far-reaching benefits of certain large mult iple-
purpose projects, i n c l u d i n g control of floods and generation of low-
cost power, make some projects that are not economical ly feasible 
f rom a strictly irr igation development standpoint economical ly 
sound a n d desirable. 

T h e total area i n the U n i t e d States susceptible of i rr igat ion has 
been estimated at approximately 51 % mi l l ion acres , 1 4 or nearly 2\'-< 
times the present i r r igated area of 21 mi l l ion acres. Just what pro
portion of these addit ional acres w i l l be irr igated, a n d when, wi l l 
depend upon numerous economic, phys ica l , and pol i t ical factors; 
but in any case, development w i l l undoubtedly be largely b y the 
federal government, because of the large size, complications, a n d 
expense of most of the projects that remain to b e developed. 

D R A I N A G E 

T o o m u c h water m a y be just as b a d as too little. I n some areas, 
too m u c h water causes serious damages through floods, erosion, or 
water logging of the soil, w h i c h makes successful crop production 

i r i "Putting the Missouri to Work," Bureau of Reclamation, U. S. Depart
ment of the Interior, Government Printing Office, Washington, D. C., 1945, 
p. 18. 

1 4 Assuming that about 85 per cent of the ultimate total will be served 
by surface waters, the total annual draft on surface waters would be 85 mil
lion acre feet, which would require a storage of some 175 million acre feet, 
or twice the present reservoir capacity in the arid and semi-arid areas of the 
United States. (See National Resources Planning Roard, Report to the Presi
dent, pp. 344-345.) 
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impossible. Too much water i.s harmful to plant growth, and means 
must be devised to remove this excess. 

In man\- parts of the mure humid areas, lands are so poorly 
drained that they are unsuitable for crop production. In many cases, 
these swampy areas are comparatively fertile, because of the ac
cumulated decay of aquatic vegetation, but this is not always true. 
Millions of acres of productive land have been made available for 
crops in the United States, particularly in Illinois and along tire 
tributaries of the Mississippi River. The low-lying Everglades of 
Florida also constitute an area where drainage may be utilized effec
tively. Much of the water applied to lands in the arid and semi-arid 
regions carries in solution considerable amounts of earthy salts or 
alkalies. The water which disappears through evaporation leaves 
behind it salts carried in solution, which may accumulate at such a 
rate as to cause the soil io become alkaline or "sick," so that crops 
grown do not thrive. To remedy this situation, an excess of water 
considerably greater than that of the theoretical needs for plants 
must be used to wash out and keep moving the salts in solution. 
This excess water must be drained off the cultivated fields by care
fully constructed drains. 1 ' ' 

There is considerable evidence that prehistoric cities were aban
doned because of the accumulation of salts in farm fields. Appar
ently the failure or inability to provide drainage for the irrigated 
laud on which the towns and cities depended was the cause of aban
donment in many cases. 

E x t e n t o f D r u i n t i g e . The amount of land on which drainage is 
used i.s almost four times the irrigated area of the nation. These 
lands have been drained at an average cost of about a fifth as much 
per acre as irrigated lands. 1 ' 1 Two-thirds of the land in drainage 
enterprises is located in the glaciated portions of northwestern Ohio. 

1 1 In tin' Salt River Valley of Arizona, and on the lands in Southern Cal
ifornia near the Salton Sea . it is estimated that each year there are brought 
to the fields by canal systems deriving waters from the Colorado River and 
its tributaries upwards of 2 tons of salt per a c r e ( s e e Newell , o p . cit . . p . 1 7 1 . ) 

' • T h e 1 9 4 0 Census reports 2 1 , 0 0 3 . 7 3 9 acres irrigated compared with 
7 9 . 8 3 3 . 0 9 6 acres drained. T h e average capital invested in drainage enterprises 
tt approximately $ 8 per a c r e , while the average for irrigation enterprises is 
about $ 4 5 per acre . ( S e e 1940 Census of Ordinate of Agricultural I And*. 
Government Printing Office. Washington, D. C . 1 9 4 2 . p- 1; and 1940 Census 
of Irrigation of Agricultural Lands, Government Printing Offiee, Washington, 
D C . 1 9 4 2 , p. 8 . ) 
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northern Indiana and Illinois, southern Michigan, and north-central 
Iowa and Minnesota. The glacial deposits obstructed many former 
stream courses, forming numerous shallow lakes, marshes, and 
swamps. Most of the other third is in the bottom lands of the Missis
sippi River and its tributaries, in the Everglades of southern Florida, 
and in the irrigated districts of the West (see Figure 3 4 ) . 

More than 75 million acres in 38 states of the United States are 
provided with drainage sufficient for normal crops. Nearly 5 million 

FIGURE 3 4 . Land in Drainage Enterprises in the United States, 1 9 4 0 . 
(Source: U. S. Department of Agriculture, Bureau of Agricultural Economics.) 

additional acres are partly drained. A total of 87 million acres is 
included in nearly 40,000 organized drainage enterprises, of which 
7 million acres are unfit to raise any crop because of lack of drainage. 

Drained lands in the United States extend through the heart of 
the hay and dairy region, the corn belt, and the cotton belt. Corn 
leads all other crops on drained lands, with an estimated 60 per cent 
of the total acreage. Wheat ranks second with about a sixth of the 
total, cotton third with 6 per cent, and hay fourth with slightly less 
than cotton. 1 7 Thus, drained lands, to a greater extent than irrigated 

1 7 Estimated proportions of the total drained acreage devoted to different 
crops are taken from Teele, op. cit., p. 4 9 . 
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lands, arc devoted largely to standard farm crops rather than to spe
cial products that have peculiarly advantageous market situations. 

F e d e r a l Drainage Policies . The federal government has fol
lowed actively a policy of encouraging swamp land reclamation 
for many years, Its earliest effort was the passage of the Swamp 
Land Act of 1849. This act granted to Louisiana all swamps or 
overflowed lands unfit for cultivation, and the policy was made 
general in an act passed September 28, 1850, These acts provided 
that the proceeds to be secured from the ceded lands should b e 
applied, as far as necessary, exclusively to the purpose of reclaiming 
these lands by means of levees and drains. An act approved March 
12, 1860, provided that no land disposed of by the United States 
was to be included in the swamp land grants, and that the period 
for making selections of swamp lands in all states was to be limited 
to two years. All federal legislation in connection with swamp lands 
passed since 1860 has been to settle questions arising from short
comings of statutes by which the grants were made, rather than 
to extend the scope of these grants. 1 * Since the Civil War , the 
amount of swamp land annually selected has gradually declined, 
until today only a few acres are patented yearly. However, the 
total acreage of swamp land patented to the states has far exceeded 
the modest limits originally planned by the federal government, 
largely because of liberal interpretation and fraudulent adminis
tration of the law. The total swamp land acreage patented amounts 
to some 64 million acres, while the total covered by claims reported 
under the swamp land grants exceeds 83 million. Time and again, 
it was found on examination that three-fourths of the land claimed 
was not swampy or subject to serious overflow. Hibbard concludes 
that the reasons for the large patents under the swamp land acts 
lie partly in the liberal construction placed upon the somewhat in-

' M n IU88, measures were passed to "quiet land Utles in California"; in 
1872, "to quiet certain land titles in the State of Missouri"; and in 1874, 1875, 
and 1877, further laws were passed for the benefit of Missouri supplementing 
these statutes as interpreted and enforced by the Laud Ollice. Numerous bills 
have since been introduced in Congress proposing to quiet swamp land titles, 
but Congress lias tended, in general, to discourage any further legislation, on 
the grounds that existing laws are adequate to guide executive officers in de
ciding claims. According to Hibbard, this stand has been effective in prevent
ing any increase in the potential source of conflicts. ( B. H. Hibbard, A History 
of the Public Land Policies, Macmillan, 1924. p. 272.) 
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definite terms of the acts, but more largely "in the persistent and 
extensive frauds perpetrated in the administration of the law." 1 1 ' 

The acts did not stipulate that the improvement or reclamation 
of the lands was a necessaiy condition for the acquiring of title to 
lands by the states. I n a few states, plans of some sort were made 
by which funds derived from sale of swamp lands should be de
voted to the fulfillment of the purposes intended. However, these 
proceeds were later deflected to other uses until the funds expended 
in drainage became too small for effective work.-1' Thus, the federal 
government's effort to bring about reclamation of swamp lands 
through state construction of levees and drains in return for title to 
these lands was very disappointing. Since the beginning of the 
present century, various proposals have been advanced in Congress 
for the federal government to take an active part in reclaiming 
swamp lands through construction of drainage enterprises, but so 
far they have been unsuccessful. 

State Drainage Polic ies . I n general, the states have made 
swamp lands and wet lands pay for their own reclamation. T h e 
means used for accomplishing this have been adoption of legisla
tion authorizing drainage districts with power to incur indebtedness 
and assess benefited lands in order to meet construction and main
tenance costs of levees and drains. The first states to pass such legis
lation were Michigan and Ohio in 1847, and more than three-fourths 
of the states now have statutes authorizing establishment of drain
age enterprises. 

Drainage laws of the various states differ considerably, but there 
are two main types of organization: ( 1 ) the corporate, which is 
organized b y landowners under public supervision, and ( 2 ) the 
county drain, established and constructed like any other local im
provement, and managed by county officials. About 9 5 per cent of 
organized drainage enterprises are included in drainage districts and 
county drains, and the cost of drainage is thus almost universally 
met by assessments against the lands benefited. Ordinari ly, state 

™lbid., p p . 274 -287 . 
- ° F o r a m o r e d e t a i l e d analysis o f t h e disposit ion of s w a m p lands , s e e 

ibid., p p . 2S1-287. H i b b a r d i n d i c a t e s t h a t o p e n f r a u d was p r a c t i c e d not only 
in t h e se lec t ion of t h e s e lands b u t in thei r disposit ion, cit ing cases w h e r e t h e 
land w a s sold b y t h e c o u n t y c o m m i s s i o n e r s to t h e m s e l v e s for nominal c o n 
s idera t ions or , in s o m e ins tances , w h e r e s tales b a r g a i n e d w i t h an e m i g r a t i o n 
c o m p a n y , selling t h e l a n d to t h e c o m p a n y for 25 to 75 c e n t s a n a c r e w i t h t h e 
provis ion t h a t t h e c o m p a n y w a s to p u t sett lers on t h e land. 
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laws provide that districts may be organized only when benefits will 
exceed costs. Both costs and benefits are estimated, of course, and 
there is a tendency to underestimate costs and overestimate benefits. 
However , benefits of drainage enterprises have generally e x c e e d e d 
costs, and defaults on payments are not numerous. T h e cost of drain
ing swamp land is ordinarily only a fraction as large as the cost of 
providing a water supply for irrigation, and it is much less difficult 
for landowners to meet drainage district assessments than to meet 
assessments in irrigation districts. 

M a j o r D r a i n a g e P r o b l e m s . W h e r e wet lands are flooded b y 
water of interstate origin, there is a definite need for a clarification 
and unification of national and state policies. O n e of the first needs 
in this connection is the classification of projects in which waters 
of interstate origin are involved. 

Drainage for the prevention of malaria is an important aspect of 
national drainage policy. T h e transmission of malaria has been 
t raced to night-biting mosquitoes whose breeding habits have been 
learned; and the methods of preventing reproduction of the mos
quito are largely through drainage, combined with house-screening 
and medical elimination ol the acute disease from infected persons 
who are carriers. In areas where malaria is prevalent, largely in the 
southern states, drainage must follow a special technique, and usu
ally must supplement drainage for land reclamation. - 1 Drainage for 
reduction of pest varieties of mosquitoes not involving public health 
considerations also requires a special technique. Ordinarily, only 
very shallow lowering of the ground water horizon is necessary or 
economically justifiable. T h e preservation of area values for wildlife 
refuge and breeding is in many cases a major economic and esthetic 
consideration too often overlooked. Some of the areas already 
drained were formerly very fine wildlife refuges and breeding 
grounds. Their present agricultural use is insignificant, in compari 
son with their value in their natural state. 

Future Drainage Development. It has been estimated that 
nearly 1 1 4 million acres in the Uni ted States need drainage to b e 
satisfactory for agricultural use.--' However , this does not mean that 
drainage of this entire ac reage is economically feasible. Most of t h e 

! l National Resources Planning Board, Report to the President, p. 341. 
1 1 The 1920 census estimated the total acreage in need of community 

drainage, both within and outside the boundaries of organized drainage en
terprises, to be 123,537,000 acres. 
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acreage unfit for cultivation without drainage lies in the corn belt 
and the cotton belt, the latter having about two-thirds of the total 
acreage. The drained lands of the southern, Atlantic, and Gulf 
states have been devoted largely to producing corn, cotton, and 
truck crops, but many other products have been grown on these 
lands. W h e t h e r many or few of the lands needing drainage will be 
drained in the immediate future will depend largely upon the 
same economic , physical, and political factors which determine 
future irrigation development. However , there have been less public 
undertaking and assistance of drainage than of irrigation, although 
much the same questions of public policy are involved. 

It is undoubtedly true in the case of drainage, as in the case of 
irrigation projects, that the more easily developed and less expen
sive projects have been undertaken first, so that future costs of land 
reclamation through drainage will be greater. It is estimated that a 
third of the drainable wet land may be drained at an average cost 
of $30 an a c r e , - 3 compared with an average of about $ 8 per acre 
for lands already drained. Total cost to the individual owner, how
ever, will be increased by the cost of clearing the land of trees and 
related necessary improvements. It has been estimated that about 
% of the area yet to be drained requires clearing of trees, stumps, 
and brush. Careful consideration of the proposed areas to be drained 
should be made before drainage work is undertaken, and those 
projects should be developed first which can be used to produce 
specialty products for which satisfactory markets are available and 
which do not interfere with present important uses such as wild
life refuges, rather than for bringing into production those lands 
which will be devoted to producing crops of which there is a threat
ened or actual surplus. 

In periods of expanding domestic and foreign markets for agricul
tural products, new lands can be brought into production through 
drainage enterprises without creating any serious economic diffi
culties; but in periods of distressing agricultural surpluses and wide
spread unemployment, expanding agricultural acreage through re
clamation by drainage can be justified only if national policy dic
tates that the impacts of unemployment and lack of alternative 
opportunities in industry can be met best by furnishing farm oper-

2 1 George ] . Miller, "Reclamation of W e t and Overflow L a n d s , " in A. E . 
Parkins, and J . R. Whitaker ( e d . ) . OUT Natural Resources and their Conser
vation, Wiley, 1936, p. 175. 
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a ting units for the unemployed or stranded families. T h e same con
siderations apply to future irrigation policies. Both irrigation and 
drainage are means of increasing the productive agricultural a r e a 
by reclaiming lands not suitable for crop production in their normal 
state, or unable to produce the amount and types of crops which 
they can produce through irrigation or drainage. 

It is significant that : : I of the acreage needing drainage is in the 
cotton belt. T h e United States has had a depressing surplus condi
tion in cotton for many years, particularly the types grown in the 
Old South, where most of the druinable wet lands are si tuated. T h e 
light, sandy soils of this area are well adapted to the production of 
(ruck and small fruit, and the important economic factor determin
ing the a c r e a g e of land that can be profitably brought into produc
tion through drainage enterprises is the availability of good markets 
tor the products. In Florida and along the Gulf Coast , m u c h of t h e 
drainable land could be used for growing citrus fruits, and in Louisi
ana and adjacent areas, much of the land needing drainage could 
also be used for growing sugar cane . T h e undrained lands of the 
L a k e states and upper Mississippi Valley could b e devoted largely 
to grain, hay, vegetables, and truck crops, although some of it is 
adapted to the growing of sugar beets. 

FLOOD C O N T R O L 

Man is interested in water because of its destructive as well as 
its beneficial aspects. N o year passes without floods, some of them 
very serious, somewhere in the Uni ted States. T h e aggregate direct 
damages caused by floods have been estimated roughly at 3 5 mil
lion dollars yearly.^' and in some years this amount is greatly in
creased by the occurrence of widespread Hoods, such as the Missis
sippi River flood of 1927.-'' In addition to these direct damages , 
there are indirect and intangible losses for which no allowance is 
commonly made, and which are far more widespread. 

C a u s e s o f Flooilt*. It is generally c o n c e d e d that flood losses, 
both direct and indirect, have been increased greatly by unwise 

3* National Resources Planning Board, Report to the President, p. 325. 
" In the 1927 Mississippi Ri\rr Hood, it is estimated that 250 people lost 

their Jive*. 700,000 were driven from their homes, and property and crops 
\ alued at hundreds of millions <if dollars were destroyed. The Red Cross alone 
spent $17,000,000 in reNCUe and rehabilitation work. (See Van Hise and 
Havemeyer, op. cit., p. 128.) 
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encroachment of settlement and industry upon lowlands subject to 
inundation, and the denuding of forest areas in the upper reaches 
of drainage basins. Floods have occurred for many years, however, 
and it is not correct to imply that floods in many areas in recent 
years are due entirely to human occupance and exploitation of 
natural vegetation, including forests. Evidences of great floods in 
certain areas like the Mississippi Valley, prior to the time these 
areas were settled, are available to show that floods have occurred 
through strictly natural forces. I t is obvious, of course, that the dam
age done by floods is much greater after settlement, if for no other 
reason than the fact that human life and property were not there 
until after man had settled on these lands. In many areas, however, 
man has by his use of the land destroyed the natural cover and 
increased the possibilities of soil erosion and flood damage. 

Control of Floods. In many areas, improved land use and soil 
conservation practices in agricultural and forest land use are suffi
cient, if followed generally, to reduce Hoods and erosion to a mini
mum, but in others special measures and structures are necessary. 
Flood control structures are of four general types: ( 1 ) storage 
reservoirs to impound flood waters for release at a later t ime ; (2 ) 
retarding basins which automatically retard and smooth out flood 
peaks; ( 3 ) channel improvements designed to increase capacity or 
facilitate stream flow; ( 4 ) levees to protect the bottom lands behind 
them from the overflow waters of the rivers. In general, storage 
reservoirs are most satisfactory, particularly if the impounded waters 
can be put to multiple uses, as in the Boulder Dam project on the 
Colorado River. The best example of complete protection involving 
the use of retarding basins is found in the Miami Conservancy Dis
trict of Ohio.-" Channel improvements are seldom an adequate pro
tection by themselves, but combined with other means of flood con
trol, they are an important contributing control factor. 

The use of levees is the traditional method of controlling floods. 
Use of levees has many advantages, although a policy of "levees 
only" is not always adequate to control flood waters. Levees are a 
direct and very visible form of protection which serve as a standing 
warning against the occupation and use of the part of the flood 
channel that remains exposed, but they are not always enough. To 
confine a river like the Mississippi, which normally spreads over 50 

2 0 National Resources Planning Board, Report to the President, p. 325. 
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miles of flood plain, between dikes only a mile or m o r e apart , simply 
"sets the river on e d g e . " Moreover, the cost of building levees so 
high and so strong that they would b e entirely safe would be so 
enormous that the results might not justify the expense. Rivers like 
the Mississippi, which carry large amounts of soil, a r e continually 
building up their stream beds so that they tend to b e c o m e higher 
than the surrounding land, making it increasingly difficult and ex
pensive to hold the water in check by levees. In addition, during 
the years required to c a r r y out such a gigantic scheme, the annually 
recurring breaks in the completed system would be even more de
structive than in the past. T h e r e may also be a physical limit to the 
height to which the walls or dikes can be built, because the delta 
soil, as in the case of the Mississippi River, may not b e able to sup
port the weight of high earth structures, especially on the wet 
grounds of old sloughs and lake beds. 

Most critics agree that there is no one entirely effective means of 
controlling floods, but rather a combination of activities and methods 
which may tend to keep dangerous flood waters in check. An im
portant method is to use practices which will tend to prevent floods 
from occurring, rather than merely to construct mechanical and 
other devices, like levees, to hold the flood waters in check. T h e 
prevention of floods involves headwater control. Construction of 
dams or reservoirs to ca tch and temporarily hold the waters at the 
head of the streams and their tributaries is the only effective w a y of 
preventing floods. By this means, the waters can be gradually re
leased so as not to flood the lands and cities below. T h e failure of 
these dams to hold, as in the case of the Johnstown a n d C o n e m a u g h 
rivers in Pennsylvania on M a y 3 1 , 1889 , results in very serious 
damages . 

Forests at the headwaters of streams are important in controlling 
floods. T h e natural forest cover of litter and humus has great ab
sorption and percolating capaci ty , winch mechanically retards the 
rate of runoff of water , and thus slows down the stream flow. T h e 
removal of standing timber alone, however , has only moderate , if 
any, unfavorable influence on the absorption and percolating c a 
pacity of the underlying humus and soils a n d on the mechanical 
retardation of runoff; but the related conditions which have been 
associated with lumbering operations—such as completely clearing 
the forest a r e a and cultivating the soil, forest fires which have devas
tated cut-over land, etc.—destroy the underlying humus and vegeta-
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tive cover, which does have a significant effect upon the absorption 
capacity and mechanical retardation of runoff. Conservationists urge 
that forests be protected and extended not only throughout the 
headwaters of streams but, where practical, all along the water
courses, particularly in the lower areas where great uninhabited 
sections are needed to retain the flood waters temporarily. 2 7 

Flood Control Policies for the F u t u r e . The federal govern
ment has taken a very active part in flood control activities ever 
since the disastrous 1927 Mississippi River flood. Prior to that time, 
all federal funds for flood control work had to be matched by local 
contributions; but since 1927, Congress has decided that the federal 
government should bear the entire expense of new flood control 
projects so that today flood control is practically on the same basis 
as irrigation. This policy of the federal government in taking over 
the responsibility for flood control work has created some rivalry 
for appropriations for other water use programs, including irriga
tion and navigation, and "rivers and harbors." 

The responsibility for flood control is now definitely established 
as that of the nation as a whole; but much additional research needs 
to be done on the relative merits and effectiveness of various con-
hoi devices. Much study is also needed to establish standards which 
can be used to appraise the merits of particular projects, the uses to 
be served, the costs, the benefits, and the manner in which flood 
control projects may be organized and maintained in order to serve 
the public interest most effectively. In addition to the technical 
problems of constructing proper devices, the problem of calculating 
benefits and contributions to meet the costs of such construction is 
an important problem. 

If other meritorious uses can be combined with flood control, 
they not only help defray expenses, but assist in utilizing the water 
most efficiently. In many instances, it is feasible to combine irriga
tion development with flood control; the two frequently supplement 
each other effectively. The same can also be said in many instances 
for combining navigation with flood control, or even of combining 
navigation and irrigation with flood control. The danger of such a 
combination, however, is that the most beneficial uses of the water 
may not necessarily receive proper consideration. For example, use 
of water for irrigation purposes might be the highest use, but stress
ing navigation or flood control in order to secure appropriations (or 

H . S. Person et ol-, " L i t t l e W a t e r s , " Soil Conservat ion Service , R e 
set t lement Administration, N o v e m b e r 1 9 3 5 . pp. 2 5 - 2 6 . 
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for other reasons) might cause undue emphasis upon these uses, to 
the detriment of irrigation development. T h e feasibility of com
bining power development with flood control has been questioned 
by many on the grounds that to control floods, reservoirs should be 
empty when floods start, in order to hold back as much water as 
possible, whereas power dams must be kept filled to provide con
tinuous flow of water for generation of power. However , the two 
purposes can be combined effectively by providing additional height 
above the part of the d a m used for power, to make for effective 
flood control . - s Thus, where wise planning occurs prior to construc
tion, these collateral uses can b e combined in many instances in 
ways which will greatly increase benefits to the general public and 
simultaneously reduce the net cost of flood control. 

W A T E R P O W E R 

W a t e r power furnishes less than 7 per cent of the total mechanical 
energy- used in the United States. However , water p o w e r generates 
over a third of all electricity generated in the nation, and increasing 
use of electricity with advancing technology makes power produc
tion a very important use of water resources. W a t e r power as a 
source of energy differs from the mineral fuels in that it is not 
reduced by use. W a t e r power is wasted if it is not used; conse
quently, to use it is to conserve it. T h e power of falling water in 
streams continues to be available indefinitely for human service. 

D e v e l o p e d a n d P o t e n t i a l W a t e r P o w e r . Total stream energy 
depends upon how much water flows in a stream and how far it 
falls in its source. Some idea of the geographical distribution of the 
water resources of a nation can be secured by comparing the topo
graphic map with a rainfall and drainage map. In the United States, 
for example, the Pacific Northwest, with its mountain ranges and 
heavy precipitation, has large water -power resources. Total installed 
capaci ty of water wheels and electric generating plants in the 
United States is over 10 million kilowatts, and the annual output 
approaches 5 0 billion kilowatt hours. T h e capaci ty of water wheels 
installed in all water-power plants has practically doubled in the 
two decades from 1 9 2 0 to 1940. 

T h e estimated total potential annual output of water power in the 

»* Tlip Nonris Dam in the Tennessee Valley has 137 feet of water for 
power purpose*, and an additional 7 9 Ieet for impounding flood water before 
it flows over the dam. 
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United States is slightly over 500 billion kilowatt hours, according 
to the Federal Power Commission, or 10 times current output. In 
other words, the remaining undeveloped power resources are esti
mated to be about 450 billion kilowatt hours, but only about 273 
billion kilowatt hours of this amount, or approximately 60 per cent 
of the total theoretical undeveloped output, are estimated to be in 
feasible undeveloped water-power sites. Thus, feasible undeveloped 
water-power sites are estimated to be capable of producing nearly 
six times as much energy as those now developed, but only a little 
more than twice the energy produced by fuel and water combined.- ! 1 

The figures on feasible undeveloped water power do not include 
many flood control and irrigation dam sites which, in the course of 
their development, may produce a considerable amount of water 
power incident to the other purposes for which the development 
was undertaken. This may bring many additional sites into the field 
of economic feasibility and increase the estimates of potential water 
power. Technological developments such as long distance transmis
sion of electrical energy may also increase the amount of water 
power that is feasible for development. 

Water-Power Resource Problems. Production of power from 
streams must be handled with proper regard for the other important 
purposes of control of water resources, such as flood control, naviga
tion, soil conservation, water supply, pollution abatement, irriga
tion, and other special uses of water. Not all of these problems are 
found in every stream, but two or more are likely to be found in 
minor streams, and most or all are likely to occur in the great rivers. 
In this group of water problems, there is both complement of purpose 
and conflict of purpose. For example, water storage in rainy seasons 
for release in drier seasons may reduce destruction by flood, increase 
power, maintain depth of water for navigation, assure continuity of 
public and industrial water supply, and, by limiting the relative pol
lution of streams in dry seasons, maintain a better quality of water. 
In contrast, use of too much of the possible water storage space to 
facilitate continuous deepwater navigation or to increase the acreage 
irrigated will leave an insufficient storage for control of floods. The 
major problem of water resources for water-power production is to 
fit this use in with these other complementary and conflicting uses 
in such a way as to maximize the total benefits to the public. 

-° National Resources Committee, "Energy Resources and National Policy," 
Government Printing Office, 1939. 
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11 Ibkl.. p. 279. 
313. 

T h e most obvious and most debated conflict of purpose in the use 
of water resources deals with flood control and power, as men
tioned in the section on flood control. E v e n in the case of use of 
water resources for irrigation, there may be serious conflicts with 
the use of the same waters for water power . It would not seem pos
sible that there would b e any conflict of purpose in running public 
water supply, irrigation water , or navigation w a t e r through a tur
bine during periods of release from storage, but if the demands 
for these uses are so great that most of the water is used, there will 
b e too little left in s torage for development of w a t e r p o w e r later 
in the season. T h e only effective way by which these conflicting uses 
can be handled adequately in the public interest is on the multiple-
purpose plan, in which due allowance is m a d e for the various uses 
of the water resources, including production of power . 

T h r e e examples of successful operation of storage facilities to 
produce the multiple benefits for which they were designed are the 
Hudson River Regulating District, which is an agency of the State 
of N e w York; the Tennessee Valley Authority, which administers 
the over-all water utilization, control , and development program in 
the Tennessee River Basin; and the Boulder C a n y o n project of the 
U. S. Bureau of R e c l a m a t i o n . 3 0 

F u t u r e W a t e r - P o w e r D e v e l o p m e n t . Only a little more than a 
tenth of the estimated potential electrical energy that can be de 
veloped by water power on the earth has been developed. In the 
case of the United States, production is only about a sixth of the 
total energy that can be produced on feasible undeveloped water-
power sites. This potential water power is located principally in the 
Northwest and around the Great Lakes, and on streams which flow 
into the North Atlantic along the Appalachian range. An active 
policy of public development of water power is highly desirable, 
since it would contribute to the attainment of three major national 
objectives: ( I ) conservation of scarce fuel materials like petroleum, 
natural gas, and the high-grade coals, ( 2 ) strengthening of the 
national economv by making cloctricitv cheaper and more widely 
available; a n d ( 3 ) strenthening of the nation through assurance of 
more ample electrical energy in time of w a r . 3 1 

Multiple-purpose plans a r e recommended b y the E n e r g y Re
sources Commit tee for stream development aimed at several iin-

1 0 Fur an analysis of each of these three undertakings, see ibid., pp. 310-
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portant purposes, including direct or incidental power production, 
and these multiple-purpose lands should be designed and executed in 
terms of drainage basins, or major subbasins. The committee also 
recommends that the federal government have primary authority and 
responsibility for designing and executing these multiple-purpose 
drainage basin plans. It also recommends that the design of the 
power system in any drainage basin development should include, 
in accordance with the best technology of power transmission, the 
best practicable interconnection ( 1 ) of the several plants within a 
basin system, ( 2 ) with neighboring basin systems within the reach 
of economic transmission, and ( 3 ) with the steam capacity built or 
acquired to balance capaci ty . 3 2 

D O M E S T I C , M U N I C I P A L , AND FOOD USES O F W A T E R 

U s e of water resources for domestic and municipal purposes, and 
for transportation of waste, are the highest uses to which water may 
be put. In the competition of uses, these two, in the order men
tioned, should secure the water to the exclusion of the others if the 
supply is limited. 

Domest ic and Municipal W a t e r Supplies. Water can com
mand a higher price or justify a greater expense or cost of produc
tion for domestic and municipal consumption than for any other 
use. There is relatively little conflict over the utilization of water 
for these purposes, because of the small amount needed; and in most 
areas of the world, supplies are sufficient to meet these uses. Prac
tically every farm in the United States has its own well or pump, 
which is the source of its water supply, and in the urban areas, 
heavy outlays are made to develop safe and adequate municipal 
water supplies. The declining water table in the Great Plains states 
and other areas in the United States associated with droughts, 
heavier consumption and demands accompanying settlement and 
agricultural uses of the soil, and other conditions have created seri
ous problems of providing adequate water supplies for human, live
stock, and related needs. 

3 2 The British "grid" system is a network of interconnected transmission 
lines operated by the central electricity board, and so planned that almost all 
the generating and distributing interests in the nation can effect a connection. 
The recommendation of the Energy Resources Committee for the best prac
ticable interconnection of transmission lines is along the same channels as the 
British "grid" system. (See ibid., pp. 2 7 9 - 2 8 0 . ) 
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In some cities, the w a t e r supply system is operated by the city 
government itself, whereas in others a private corporation provides 
water . In any case , water for drinking and dome-itic purposes in 
cities is sold at a price which covers the costs of engineering enter
prises which must be developed to pipe the water to the homes and 
to assure a safe and adequate supply. T h e problems associated with 
this use of water are largely engineering or technological ones, and 
are not primarily economic , there being in almost all cases an ample 
supply of water from one source or another to meet these needs, if 
the proper construction and facilities c a n b e provided at reasonable 
cost. 

T r a n s p o r t a t i o n o f W a s t e . T h e second most important use of 
water is the transporting of human a n d industrial wastes a w a y from 
human habitations. In many large urban areas, streams or w a t e r 
bodies constitute means of sewage disposal. In recent years, through 
experimentation and research, treatments have been devised to re
cover much of the waste materials in sewage; but most modem 
sewage treatment systems leave a large quantity of fluid which, 
although harmless, must b e disposed of in natural drainage chan
nels. 

T h e problems associated with the use of water for transporting 
sewage and industrial wastes arc primarily those of pollution, or 
of securing the proper engineering facilities and equipment to purify 
the sewage or wastes at reasonable costs. In many cases, the utiliza
tion of streams for transporting sewage and industrial wastes so 
pollutes them that they cannot b e used as sources of public water 
supplies, nor for the supporting of fish life, nor for recreational 
purposes. In many cases, taxpayers find it impossible to assume the 
expense of complete purification, in spite of the recommendations of 
state boards of health, sanitary engineers, and others urging the 
great importance of restrictive measures to prevent unnecessary pol
lution of streams. In small cities, or where the costs of other gov
ernmental services are high, or the average per capi ta income is 
relatively low, a compromise between theory and pract ice will 
usuallv b e effected whereby the expense of complete purification 
will not be incurred, but the cheaper means of waste disposal, such 
as dumping into a nearby stream, will be utilized, with all the pos
sible dangers which such pollution incurs. 

W a t e r f o r F o o d P r o d u c t i o n . All bodies of water of any con
siderable size which have not been polluted or poisoned by sewage, 
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mine drainage, or some form of industrial waste, have some value as 
producers of fish for food. In recent years, one of the most important 
efforts of conservationists has been to stress or encourage the in
creased use of such waters b y preventing pollution and b y stimu
lating fish culture. This use is also closely related to the recreational 
uses of water resources, because fishing is a very important sport or 
recreational activity in many areas. However , from the engineering 
and e c o n o m i c standpoint, the most important use of w a t e r in the 
production of food is irrigation and drainage. 

T h e value of the total ca tch of fishery products in the United 
States and Alaska exceeds a hundred million dollars annually, and 
in the c a n n e d or manufactured state the value of these products is 
m u c h greater . Fishery products include clams, oysters, shrimps, 
crabs, sardines, salmon, cod, and fishes of all kinds. T h e oceans, 
bays, gulfs, Great Lakes, and many rivers and smaller streams pro
d u c e in the aggregate a great variety of sea food, which has an 
important place in modern c o m m e r c e . 



C H A P T E R T W E L V E 

T R A N S P O R T A T I O N 

A GOOD or service in a given place may have little or no value; made 
available at another place, it may be very useful and valuable. 
From the standpoint of efficiency of operation, the smaller the 
amount of space in which economic and social activities occur, the 
less energy and costs necessary to provide place utility. Too much 
space requires that a large proportion of the population devote its 
time to getting from one place to another, or to moving goods or 
materials from one location to another. 

Railroads and highways, automobiles and pipelines, telephone and 
power transmission lines, airways, canals, inland waterways—in 
short, all means of efficient land, water, and air transportation—are 
used to overcome the space problem. Th e automobile industry, 
whose large expansion in the United States in the twenties was con
sidered a Mgn of great prosperity, is in reality designed to overcome 
America's greatest handicap, namely excessive space. Excessive 
space is even more pronounced in Canada than in the United 
States. Some nine-tenths of the population of Canada live in a thin 
strip along the northern boundary of the United States, within 200 
miles of the border, the interior portion of Canada being very 
sparsely settled. This interior is isolated by the great western moun
tain range which is a barrier to easy penetration from the Pacific. 
Communication to the Atlantic by way of Hudson Bay is blocked 
by ice. except for a few weeks of the year, and the St. Lawrence 
River is closed by ice for nearly nine months each year. Of about 
2 billion acres, only about 7 per cent is classed as "occupied." T o 
overcome these obstacles of excessive space, Canada has built many 
miles of railroads, and ranks fourth in the world in total mileage and 
first in per capita mileage. Canada has also developed her air trans
portation as a means of overcoming this weakness in her resource 
pattern. 

No great civilization has ever been built without some well-
defined system of transportation. As the standard of living of a 
people rises, transportation fulfills an increasingly important place. 

383 
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A high standard of living is one in which a great variety of goods 
and services are available to the people quickly and at various sea
sons of the year . Improved transportation facilities are essential to 
bring a great variety of food products and related goods and serv
ices to consumers w h o m a y live thousands of miles from the source 
of these products . Without modern transportation facilities, con
sumers living in N e w York City could not b e furnished in the winter 
months with fresh vegetables and fruits grown in warmer climates. 

As technology advances, the means of overcoming space are in
creased both in number and in speed. Modern aviation is a good 
example of improved transportation facilities resulting from advanc
ing technology. Highway construction must b e adapted to provide 
safe driving for modern high-speed motor vehicles as must also 
roadbeds for modern streamlined railroads. These changes increase 
the cost of construction per mile, and require the use of much more 
land per mile of highway or roadbed than formerly. Many acres are 
required for expanding airfields to take c a r e of increased airplane 
transportation. L a r g e union railroad terminal facilities, warehouses, 
bridges, wharfs, and harbors use a great deal of iron and steel and 
other mineral resources, as well as a large amount of power re
sources. 

T r a n s p o r t a t i o n as a L a n d Use . F r o m the standpoint of area 
used, transportation ranks considerably below agriculture and for
ests, but in terms of wealth in the form of fixed capital, it exceeds 
them. 1 

Transportation bids high for the services of land, in competition 
with other uses. Transportation is a higher or more intense land use 
than agriculture, forestry, or recreation, and it is ordinarily a higher 
use than urban residence, and frequently than urban industry. Only 
in the case of very rich ore deposits would a given piece of land be 
utilized for mining rather than for transportation, if the land w e r e 
situated in the fine of transportation development. 

Provision of modern transportation facilities requires the services 
of millions of people. In the United States alone, it has been esti
mated that 3 million workers—about 7 per cent of the gainfully em
ployed—are directly engaged in the transportation industry. Millions 

> The total wealth involved represents the current value of all transpor
tation equipment facilities, including terminal buildings and repair shops, and 
all steam and electric railroads, taxis, waterways, drydocks, pipelines, and air-
wavs. (R. R. Doane, The Measurement of American Wealth, Harper, 1933, 
p. '15.) 
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m o r e , of c o u r s e , a r e a f f e c t e d indirect ly . T h e s t u d e n t of land e c o 
n o m i c s should n o t c o n c l u d e t h a t d e n s i t y o f p o p u l a t i o n is the only 
r e m e d y for excess ive s p a c e a n d c o n s e q u e n t h e a v y t ransporta t ion 
expenses , for excess ive populat ion densi ty results in h e a v y t ranspor 
tat ion e x p e n d i t u r e s . F o r e x a m p l e , in N e w York C i t y , g rea t expense 
is involved in o v e r c o m i n g the s p a c e f a c t o r in get t ing f r o m lower to 
higher floors o f office buildings, a p a r t m e n t houses , a n d so forth. 
T h e c o n c e n t r a t i o n of several million p e o p l e in s u c h a l imited area 
necess i ta tes e x p e n s i v e o v e r h e a d a n d u n d e r g r o u n d t ransporta t ion 
facilities. Traffic c o n s u m e s m u c h t ime a n d r e q u i r e s pol ic ing a n d 
r e g u l a t o r y m e a s u r e s . T h u s , solution of the p r o b l e m is not excess ive 
p o p u l a t i o n densi ty , b u t o p t i m u m p o p u l a t i o n densi ty . 

L A N D T R A N S P O R T A T I O N 

T h e most i m p o r t a n t m e a n s of m o d e r n t ranspor ta t ion is l a n d t rans
por ta t ion , w h i c h includes ra i l roads , roads , s treets , a n d h i g h w a y s . 
T h e r e a r c m o r e t h a n 3 million miles of r o a d s in t h e U n i t e d States , 
e x c l u d i n g s treets in ci t ies . T h e s e r o a d s c o v e r m o r e t h a n 19 million 
a c r e s . C i t y streets c o v e r s o m e 2 million a c r e s . T h e ra i l road is still 
t h e nat ion 's a n d t h e w o r l d ' s pr incipal m e a n s o f t r a n s p o r t a t i o n . A p 
p r o x i m a t e l y t w o - t h i r d s of the c o m m e r c i a l f reight traffic of the 
U n i t e d Sta tes , m e a s u r e d in ton miles, is c a r r i e d by rail. T h e U n i t e d 
S t a t e s h a s n e a r l y a q u a r t e r of a million m i l e s of ra i l road , or a lmost 
a third of t h e world 's total . S o m e 4 million a c r e s a r e u s e d by U . S. 
ra i l roads for r i g h t s - o f - w a y , yards , shops, station g r o u n d s , a n d o t h e r 
t r a n s p o r t a t i o n p u r p o s e s ; a n d m o r e t h a n nine- tenths of t h e total U . S. 
populat ion is s e r v e d by o n e or m o r e ra i l roads . -

A relat ively m i n o r ( a n d usually s u b s u r f a c e ) use of land for trans
p o r t a t i o n c o m p a r e d w i t h r a i l r o a d s a n d h i g h w a y s is t h a t of pipe
lines, w h i c h a r e used t o t r a n s p o r t cer ta in types of liquids, especial ly 
p e t r o l e u m and s o m e of its p r o d u c t s . C r u d e oil is c a r r i e d from 
p r o d u c t i o n fields t o refineries, a n d gasoline f r o m refineries t o distri
but ion c e n t e r s . N a t u r a l gas is a lso p i p e d f rom p r o d u c i n g wells to 
g r e a t c o n s u m p t i o n c e n t e r s s u c h as t h e C h i c a g o a r e a . T h e r e a r e s o m e 
9 6 , 0 0 0 miles of in ters ta te pipelines a n d m o r e than 2 0 . 0 0 0 miles in 
intrastate pipelines, used for t ranspor ta t ion of p e t r o l e u m a n d its 
p r o d u c t s , w h i c h t ransport m o r e than a billion barrels of c r u d e oil 

»Associat ion of American Railroads, " Q u i z on Railroads and Railroad
ing." W a s h i n g t o n . D. C , July 1&40. 
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and its products annually. 3 Pipelines are also used for transportation 
of sewage and for transporting water to industrial plants and city 
residences through water mains. 

F a c t o r s D e t e r m i n i n g U s e o f L a n d f o r T r a n s p o r t a t i o n . His
torically, topography h a s been one of the major factors determining 
the location of transportation routes, and most trails, roads, and rail
roads ran along river valleys, mountain passes, and generally level 
areas, avoiding mountains and steep hills. In spite of modern tech
nology, the cost of highway construction in mountainous areas, 
w h e r e roadbeds must meet minimum grade requirements for mod
ern sustained speed, is often great enough to compel the use of more 
level routes. 

Aside f rom topography, natural factors are of minor a n d usually 
insignificant importance in determining the transportation route. It 
is true that some soil characteristics in association with more im
portant factors like strategic location are more desirable than others, 
but they are not generally so significant as to be the limiting factor. 
F o r instance, it may cost more to construct a roadbed in very rocky 
or clayey soils than in sandy ones, but the difference is a very minor 
factor in deciding where the road will be built. 

H u m a n forces are of major significance in the determination of 
transportation routes. L a n d whose principal use is for upholding or 
supporting strength can hardly be considered as destructible physi
cally through utilization or non-use, and the value of transportation 
land is acquired through situs. Situs has been defined as the "con
sensus of human choice a n d convenience , o r t h e quality aspect of 
situation." 1 Like all economic utilities, situs is a social product c re 
ated by man collectively, through preference or choice, and this 
value may b e destroyed by the human choice that c rea ted it. Im
provements on the land, in the form of roadbed preparation and 
surfacing, are so large that maintenance of the improvement con
stitutes the major problem of transportation land use. In this respect, 
transportation land more nearly resembles urban land than any of 
the other major types; a n d since characteristics of urban land are 
discussed at some length in the next chapter , no further analysis will 
be m a d e here. 

; i Interstate Commerce Commission, "Statistics of Railways in the United 
States," Government Printing Office, Washington, D. C , 1938, p. 2 1 5 . 

1 Dorau, H. B., and llinman, A. G., Urban Land Economics, Macmillan 
Co. , New York, 1928 , p. 167. 
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E a r l y R o a d s in t h e U n i t e d Sta tes . T h e lack of a strong central 
government with the responsibility and the financial ability to 
undertake a task as large as the construction a n d maintenance of a 
suitable system of roads for internal transportation proved a serious 
mat ter in America in the early part of the nineteenth century. Not 
only did the poor roads interfere greatly with the movement of 
goods and people within the area, but the cost of transportation 
over unimproved roads operated like a prohibitive tax.'' 

Wi th developing production and c o m m e r c e with the western 
areas, the need for improved roads increased. Local and state gov
ernments in some cases undertook road construction and improve
ment, but for a considerable period the work was undertaken by 
private companies which charged tolls. T h e states were poor, and 
used various means, including lotteries, usually "bridge and turn
pike" lotteries, to finance construction of transportation facilities. 
Turnpike building w a s gradually turned over to private companies , 
who were authorized to charge the public for the use of the roads, 
and the toll system b e c a m e widespread. However , as travel in
creased, toll charges w e r e reduced. 

F e d e r a l L a n d ( i r a n Is f o r R o a d s . Neither private companies 
nor local and state governments proved adequate for providing good 
roads to meet the needs of the nation's rapidly expanding e c o n o m y 
accompanying westward settlement, and in 1802 Congress passed 
an act providing for a donation of 5 per cent of the proceeds from 
public lands sold in Ohio for building public roads. In 1823, Ohio 
received a grant of land to construct a highway from t h e lower 
rapids of the Miami to the western boundary of the Connecticut 
Western Reserve. Several wagon road grants to other states fol
lowed. T h e total amount of federal lands granted to states for wagon 
road purposes was less than 3 ' ^ million acres, of which more than 
three-fourths, o r 2l» million acres , were granted to the state of 
Oregon; about one-sixth of the total was granted to the states of 
Michigan and Wisconsin; and the balance was given to the states 
of Indiana and Ohio. 

Federal support for road construction was not limited, however , to 

- At tlic prices prevailing for wagon traffic in New York state between 
Albany and Buffalo in 1817-1819, the cost was about 30 cents per mile per 
ton, or from $100 to $120 per ton for the entire distance. (W. M. Lewis. 'The 
Significance of Transportation to Civilization " Annals of the American Acod-
cmu of Political and Social Science, vol. 187. September 1936, p. 3.) 
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granting lands to the states. The building of the National Pike was 
made possible by an allocation to the states of 5 per cent of the 
sums realized from the sale of public lands in these states. Efforts 
were also made to secure federal appropriation of money for the 
construction of roads; but not until more recent years has the fed
eral government, through its Bureau of Public Roads with large 
federal appropriations, taken active leadership in the construction 
and maintenance of an adequate highway system. 

The United States is perhaps the best example of the importance 
of a network of well-constructed and improved highways to the 
economic life of a nation. With its more than 25 million automobiles 
and nearly 5 million trucks, the necessity for good roads is obvious. 
The modern highway system of interconnected public roads has 
been made possible by the policy of federal aid in construction. 
However, with minor exceptions, federal funds for road construction 
have been granted to the states only on condition that such con
struction funds be matched by the states, and that the states assume 
the entire obligation of maintenance. Through this process, some 
states have invested vast sums in road building and have borrowed 
heavily to accomplish this purpose. In some cases, the indebtedness 
will not be retired until long after the mileage for which the in
debtedness was incurred has required rebuilding. 

Financing Modern Highways. Many of the states that have the 
greatest transportation problems—that is, have large areas requiring 
great mileages of roads for adequate transportation facilities—do not 
have the taxable wealth or financial ability to support an adequate 
road system. Gasoline taxes will furnish a considerable portion of 
the funds required to finance such a program, but some plan must 
be worked out whereby the nation as a whole contributes in greater 
amount and more directly to the financing in the sparsely settled 
states characteristic of the western country, if an adequate system 
of highways for the nation as a whole is to be constructed and 
maintained. 

Much can be done to reduce road construction and maintenance 
costs by constructing through highways for heavy traffic and for 
freight-hauling purposes. This would enable less expensive types of 
construction to be used on other roads, because they would be re
lieved of the heavier vehicles. Much can be done also to reduce 
highway costs by careful planning of the highway system so that 
only those roads which are used as public highways will be con-
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s t r u c t e d a n d m a i n t a i n e d a t p u b l i c e x p e n s e . I t is e s t i m a t e d t h a t o f 
t h e 3 mil l ion o d d m i l e s of r o a d s in t h e U n i t e d S t a t e s , s o m e 7 0 p e r 
c e n t p e r f o r m lit t le o r no s e r v i c e o t h e r t h a n t o p r o v i d e a c c e s s t o l a n d . 
W h i l e th is is a v e r y i m p o r t a n t s e r v i c e , t h e a v e r a g e a n n u a l v e h i c l e 
m i l e a g e p e r m i l e o n t h e s e r o a d s wil l n e v e r j u s t i f y a n y h i g h s t a n d a r d 
o f i m p r o v e m e n t ; n e v e r t h e l e s s , in s o m e a r e a s s o m e o f t h e s e h a v e 
a l r e a d y b e e n s u r f a c e d , in m a n y c a s e s w i t h e x p e n s i v e m a t e r i a l , w h e n 
s o m e c h e a p e r f o r m of s u r f a c i n g w o u l d h a v e b e e n a d e q u a t e . T h e 
p r o p e r c o n s t r u c t i o n a n d i m p r o v e m e n t o f t h e r e m a i n i n g 3 0 p e r c e n t 
of t h e h i g h w a y s , as d i f f e r e n t i a t e d f r o m t h e l a n d - s e r v i c e r o a d s , c o n s t i 
t u t e t h e m i l e a g e in w h i c h all c l a s s e s of t h e p o p u l a t i o n a r e v i t a l l y c o n 
c e r n e d , a n d e v e n in t h e c a s e of f a r m e r s , t h e m a j o r p o r t i o n of t h e i r 
o w n t r a v e l m i l e a g e is m a d e o v e r t h e s e m o r e i m p o r t a n t h i g h w a y s . 1 1 

M a n y a r g u e t h a t if s t r e e t a n d h i g h w a y s y s t e m s w e r e p r o p e r l y 
p l a n n e d a n d c o n s t r u c t e d t o e l i m i n a t e t raff ic c o n g e s t i o n a t v a r i o u s 
p o i n t s in l a r g e r m e t r o p o l i t a n a r e a s , a n d t o f a c i l i t a t e r a p i d a n d e c o 
n o m i c m o v e m e n t of g o o d s a n d p e o p l e f r o m p o i n t t o p o i n t w i t h i n 
t h e n a t i o n , i n c r e a s e d eff ic iency f r o m t i m e s a v e d w o u l d g r e a t l y in
c r e a s e t h e p r o d u c t i v e n e s s of t h e e c o n o m y a s a w h o l e , a n d this in
c r e a s e d p r o d u c t i v e n e s s w o u l d h e l p d e f r a y t h e m a j o r p o r t i o n of t h e 
c o s t s of f i n a n c i n g h i g h w a y s . 7 In a d d i t i o n t o t h e s e s a v i n g s — f r o m in
c r e a s e d e f f i c i e n c y a n d e l i m i n a t i o n o f l o s t t i m e a n d cost of "stop-und-
g o " d r i v i n g — t r a v e l w o u l d b e m u c h s a f e r a n d t h e c o s t o f i n j u r y a n d 
fa ta l a c c i d e n t s s h o u l d b e c o n s i d e r a b l y less w i t h t h e i m p r o v e d t raff ic 
c o n d i t i o n s r e s u l t i n g f r o m t h e i m p r o v e d h i g h w a y s . 

*• Roughly, there i> one mile of rural road for each square mile of terri
tory in the United States, and this ratio is exceeded only in a few of the old, 
densely populated countries of Europe. It seems safe to say that only to a 
very limited extent is there any demand for increase in the extent of our rural 
road system, or what might be termed "land-service roads." (See C. II. P u r -
cell, "Demands for Highway Transportation and the Need for Improved Items 
of Safety," Proceedings of tlie 35th ATUIUUI Conference of the American Road-
builders' Association, 1938, National Press Building, Washington, D. C-, pp. 
40-oU. 

'• One writer points out that the average citizen making two trips a day 
in Ihr average city, with ten stops each way caused by traffic and congestion, 
could under improved conditions eliminate or save sufficient stops each w a y -
say 5, or a total of $ 1 6 per year per automobile. In the Los Angeles metro
politan area, where there arc about 1 1 * million automobiles registered and 
"perilling, this saving would amount to an anticipated total of over $ 4 3 , 0 0 0 , 0 0 0 
• early. (See Lynn Atkinson. "Motor Highways Or Stagnation—A National E c o 
nomic and Political Issue," Proceedings of the 37th Aunttal Conference of the 
AmtTk-uti Roodbutidert' AwcKrifln'on, 1940, National Press Building, Washing
ton, D. C . p. 1 7 2 . ) 
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The Problem of Safety on Modern Highways. One of the 
most important problems which has developed with the increasing 
use of the automobile and truck in recent years is that of traffic 
safety. This problem results not only from increased numbers of 
automobiles and trucks on highways, but from increased speed of 
modern vehicles. In general, mechanical efficiency and speed of 
motor vehicles have been greatly increased without corresponding 
adaptation in construction of highways, either in engineering speci
fications or financial support and administration. Many roads are 
not adapted to modern high speeds, and increased accident rates 
result. In many areas, townships and local county units are still 
largely responsible for road construction, maintenance, and admin
istration, and do not have the equipment or means of providing 
types of highways best suited for modern high-speed traffic. Never
theless, in the last few years, many improvements have been made 
in engineering construction, including non-skid surfacing, more ade
quate width of travel lanes, additional travel lanes, grade separa
tion, overpasses, adequate rights of way for proper control of road
side development, removal of dangerous curves, and construction of 
long-radius curves. Careful elevation, more nearly adequate and 
longer sight distances, flattening of vertical curves, and other im
provements must be developed to assure steady, unobstructed flow 
of traffic with safety at high speeds. Since transportation can outbid 
most other major uses for land, and since efficient transportation is 
so essential in the modern economy, these improvements in major 
highways will undoubtedly be made more generally as travel 
increases. 

These changes in highway construction and design will require 
heavy financial outlays and increased use of land for highway trans
portation. Improvement of highways, combined with a better under
standing and appreciation of traffic rules and problems by drivers, 
should greatly reduce traffic accidents and increase efficiency of 
highway transportation. Highway transportation in a nation like the 
United States is so important that reduction of accidents and related 
wastes is of primary importance to the economy. 

In addition to the area used for dividing strips, travel lanes, 
shoulders, inner slopes, and water courses, which should average 
about 132 feet for major highways, there should be space for pedes
trian walkways, for landscaping, and for related developments. Two 
rods, or 33 feet, on each side would increase the minimum required 
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area to 1 9 8 feet. In other words, 2 0 0 feet would b e a minimum 
amount of land for rights-of-way for major highways."* This would 
require about 2 5 acres of land per mile of highway. T h e ease or 
difficulty of acquiring areas adjacent to highways are important fac 
tors determining the width of rights-of-way. W h e r e difficulties are 
not too great, widths up to 3 0 0 feet are not excessive. 

In the interests of securing increased widths of highways, a n d t o 
promote safety at intersections, setback ordinances and related legis
lation a r e desirable. Roadside improvements help stabilize the road
side against erosion, control snow drifting, and gratify the esthetic 
sense. It is also essential to have public control of land abutting on 
the highway right-of-way, as well as control of the right-of-way it
self, if development of the lands the roads serve is to be in the best 
public interest. L a n d use problems which affect highways are sim
ply the ones that are most conspicuously visible from the highways. 

F e d e r a l L a n d G r a n t s f o r R a i l r o a d s . Public land grants-in-aid 
for transportation, which began with wagon road grants in 1823 , 
inaugurated a policy which extended to other types of transporta
tion, including railroads and canal and river improvements . Recog
nition of the importance of efficient transportation facilities in the 
westward development of the nation and the advancement of the 
country as a whole gave rise to vast public land grants for railroad 
transportation. Undoubtedly, such railroads would eventually have 
been constructed, but public land grants accelerated the rate of 
settlement of the nation, increased the value of adjacent govern
ment a n d private lands, a n d tended to unify t h e nation. T h e rail
roads that received land grants fostered immigration in order to 
convert their land grants into cash, and t o develop tonnage to haul. 
L a r g e quantities of timber and minerals were found in many sec
tions inaccessible by water . 

T h e first railroad land grant was made on September 2 0 , 1S50, 
and from this time through M a r c h 3 , 1871 , 8 9 land grants w e r e 
made, of which seventeen were later forfeited by Congress for fail-

• This recommended 2 0 0 feet is divided as follows: Central dividing strip, 
30 feet; travel lanes, -1 at 12 feet each, 48 feet; shoulders, 2 at 12 feet each, 
24 feet; Inner slopes and watercourses, 2 at 15 feet each, 3 0 feet; space for 
pedestrian walkways, for landscaping and related developments, 2 rods or 3-1 
feet on each side. 66 feet. (See M- W. Torkelson, "Report of the Problem 
Committee on Cross-Sections and Roadside Developments," Proceedings of 
iSlh Annual Conference of the American Roadbuilders' Association, 1940, 
National Press Building. Wellington. D. C . p. 316.) 
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ure to carry on the construction work. In the seventy-two unfor-
feited grants, nearly 153 million acres were involved, of which more 
than 130 million acres have been patented. 9 

Railroad grants were given for the right-of-way of the railroad, 
and on either side of this strip of territory, alternate sections of 
land were awarded to defray costs of construction. In many areas, 
these alternating "construction" sections, referred to as primary 
grants, had already been disposed of to settlers or reserved for 
specific purposes under other land laws, or were mineral in char
acter. Consequently, other tracts of land in lieu of the primary 
grants {alternate sections) were made available to the roads and 
known as "indemnity grants" or "lieu lands." The amount of land 
granted varied with different railroads. The grant in 1850 to the 
Illinois Central and Mobile and Ohio provided for alternate sections 
for six miles on each side of the road; while in the case of the North
ern Pacific grant in 1864, 20 sections per mile on each side of the 
railroad were granted within all territories traversed, and half that 
amount within states. In other words, in a territory like Montana, 
primary grants extended 40 miles on either side of the railroad, and 
lieu lands might be chosen within ten miles of the outer line of the 
alternate-section grant, making railroad lands possible for a distance 
of 50 miles on either side of the railroad line. 

In return for lands granted to the railroads, the federal govern
ment was given reduced rates for certain types of transportation 
services rendered it by the land grant railroads. These concessions 
varied from complete exemption of certain transportation charges 
to stipulations that certain types of traffic should carry charges fixed 
by the government or not higher than charges to other shippers. 
The Supreme Court construed the land grant statutes as not con
templating free transportation service for the government, but only 
free use by it of these roads in performing its own transportation 
service. It established 50 per cent of the normal commercial rate 
as the proper charge to be made by the railroads for transportation 
services performed by them for the government over land grant 
lines, based on its findings that 50 per cent of total railroad costs 
was incident to providing and maintaining roadbed and tracks. 
Competing roads made the same reduction on government traffic 

3 See U. S. Depar tment of the Interior, "Transpor ta t ion , " General L a n d 
Office, Information Bulletin 5 , 1 9 3 9 series, W a s h i n g t o n , D. C , 1 9 4 0 , pp. 3 
and 6. 
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in order to participate in the business. This arrangement affected 
roads principally in the western district, since no lands to aid in the 
construction of railroads w e r e granted to any states east of the Mis
sissippi and north of the Ohio River, except Michigan and Illinois. 
In the South, such land grants w e r e m a d e to the states of Alabama, 
Mississippi, and Florida . 

T h e Transportation Act of 1940 m a d e provision for repealing the 
lower freight rates c h a r g e d on government traffic by land grant rail
roads. This repeal of land grant freight rates was contingent upon 
the settlement of claims against the United States for certain lands in 
connection with railroad land grants which certain land grant rail
roads h a d instituted, and which had been pending in the courts for 
many years. T h e Northern Pacific Railroad was the last of the roads 
to c o m e to a settlement of its claims, all other railroads having pre
viously signed a release of claims to land still in litigation with the 
government. W i t h final settlement of the Northern Pacific land 
claims in the early part of 1941, the federal government closed out 
its early railroad land giants , and more than 8 million acres of land 
in 11 western states were restored to federal ownership t h e r e b y . 1 " 

Ef fec ts o f t h e F r e i g h t R a t e S t r u c t u r e o n L a n d U s e . W h e n 
economic forces have established a price for a commodity in a cen
tral market, the amount received by the individual producer will 
equal approximately the market price less the costs of transporta
tion. In an area of surplus production, the price is approximately 
equal to the primary market price minus the costs of moving the 
product to the market; while in the case of a deficit area the price is 
roughly equal to that in the most distant a r e a of surplus production 

1 0 Northern Pacific land grant claims were in controversy from the time 
construction of the road began in 1 8 7 0 until the claims were settled in April, 
1941. The road originally was granted a total of about 3 9 . 4 0 0 , 0 0 0 acres, and 
claimed a shortage of 3 . 7 0 0 , 0 0 0 acres due to the classification of lands within 
the place limits of the grant as mineral land-.. In order to make up this de
ficiency, the road sought land in the indemnity or "lieu" limits specified in 
connection with the grant. Hut the government withdrew 2,900,000 acres from 
the indemnity limits and the railroad contested the right of the government 
to make this withdrawal as long as there remained a shortage in the grant. 
Congress in 1929 retained the land but authorized payment of compensation 
if the railroad claims were found valid in the courts. The lower courts re
duced the valid claims from 2,900,000 acres to 1,453,061 acres, and the V. S. 
Supreme Court upheld this reduction. Under the settlement, effective in 1941. 
the Northern Pacific relinquished its claim against the United States to com
pensation for the 1,453,016 acres. (Railway Age, vol. 110, no. 17, April 26, 
1041. p. 737 . > 
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from which the supply is secured, plus the cost of transportation 
and handl ing . " Since agriculture produces over - 3 , measured by 
cost, of the r a w materials used in American industry, 1 - freight rate 
differentials a r e particularly important to farmers, in determining 
the agricultural land use pattern. Transportation charges are a cost 
of production, and like other production costs they must be met by 
the price paid by consumers if production of the goods and services 
is to be continued. If the transportation haul is long, so that trans
portation costs a te appreciable, the operator must have certain other 
conditions of production which make his costs of production rela
tively low, or otherwise he will not be able to compete with other 
producers in areas nearer to market, w h e r e the transportation costs 
are appreciably lower. Thus, transportation charges are an impor
tant factor determining comparat ive advantage or disadvantage of 
various regions in the production of different goods and services. 

Competition of low-cost water transportation on through traffic 
from Atlantic seaboard ports to Pacific coast ports results in lower 
transportation rates to these points than to inland points where no 
through competit ive rates are effective. T h e relatively high freight 
rates to and from points in Rocky Mountain states and in the South 
are an important obstacle in the industrialization of these areas. 

L a n d values represent in general the capitalized net return to be 
secured from the lands. T h e lower the transportation costs, other 
things being equal, the greater the amount which can b e capitalized 
into land values, a n d vice versa. As a general rule, therefore, land 
values are higher in areas close to central markets or located near 

1 1 "Prices of F a r m Products Received by Producers ," U. S. Department 
of Agriculture, Statistical Bulletin 17, and "Reliability and Adequacy of F a r m 
Price Data , " U. S. Department of Agriculture Bulletin 1480 , Government 
Printing Office, 1927. 

Agriculture and animal husbandry supplied 67 .4 per cent of the total 
raw materials, based on cost, used in manufactures in 1929. Mining and quar
rying supplied 2 7 . 6 per cent, logging and related forest enterprises 3 .8 per 
cent, fishing .3 per cent, and hunting and trapping 1 .0 per cent. With the in
creased use of minerals and a developing technology, this proportion may 
decline somewhat. However, agriculture will always be a very important 
source of the raw materials used in industry and in the less highly developed 
industrial areas agriculture will play an even more important part. It is logical 
to assume that at least for several decades agriculture will produce at least 
half or more of the raw materials used in American industry. ("Materials 
Used in Manufactures; 1 9 2 9 , " U. S. Department of Commerce, Government 
Printing Office, 1 9 3 3 , page 4 . ) 
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transportation facilities which provide prompt and c h e a p transpor
tation to central markets. 

E x c e p t where length of haul to market, lower cost of transport, or 
special service requirements make rail service indispensable, fanners 
have shifted to motor trucks as a substitute for railroads. About a 
million motor trucks are now operated by farmers, providing a flex
ible means of transporting farm products under their own control. 
M u c h agricultural traffic also moves to market by means ot c o m m o n 
and contract motor carriers, with the result that railroads h a v e lost 
to motor trucks significant proportions of the traffic in fat livestock 
as well as in fruits, vegetables, dairy and poultry products , b a l e d 
hay and straw, cotton, sugar beets, and other farm products, ft is 
estimated that railroads now secure less than % of the total poten
tial traffic of farm animals and their p r o d u c t s . ' 3 Moreover , the im
pact of probable changes of these shifts in transportation facilities 
and costs upon interregional competit ion is of particularly great 
concern to transcontinental shippers of farm products and to o ther 
long-haul shippers. 

W A T E R T R A N S P O R T A T I O N 

T h e least important use of water , as was pointed out in the p r e 
ceding chapter , is for navigation. F r o m the standpoint of law, how
ever , navigation has a preferred position, being practically the only 
use recognized in the Constitution of the United States. In the early 
days when the Constitution w a s being considered, about the only 
safe w a y of communication between the settlements in the colonics 
was by water . In spite of modern more speedy a n d efficient methods 
oi transportation by highways, railways, and skyways, water trans
portation still plays an important part in the trade and life of c o m 
munities within nations and between nations. 

W a t e r navigation may be divided into five major types : ( I ) 
oceanic . ( 2 ) transportation on large lakes, gulfs, bays, sounds, o r 
similar bodies of water , ( 3 ) coastal , ( 4 ) river transportation on 
large creeks or similar inland streams, a n d ( 5 ) canal . T h e real im
portance of these various types varies considerably i " different parts 
of t h e world, hi the case of the United States, e a c h of these types of 

I J C f . R. L. Dewey, and J. C. Nelson, "The Transportation Problem of 
Agriculture," U. S. Department of Agriculture Yearbook, 1940, p. 728-
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navigation is important, but on the basis of volume of traffic, 
oceanic freight and passenger lines are most important, with the 
Great Lakes second. 

Early Navigation. Transportation by water has been a means of 
moving goods and people from place to place from time imme
morial. The Egyptians, as early as 2000 B.C., were building vessels 
larger than those in which Columbus sailed to the New World. 
Rome depended so much upon wheat imports that the Empire sub
sidized the merchant marine. 

Navigation was largely a matter of utilizing water near shores for 
a long time, and navigation techniques were extremely crude, in
volving a considerable amount of guessing. Classic example is that 
of Columbus, who, in searching for a route to the East Indies, dis
covered America. Early navigation used the galley system (human 
muscles) and sails (the galley system when the wind failed). The 
wind was an important factor in determining transportation dates, 
ports, and routes. Arabian and Phoenician merchants kept close to 
the shore line all the way to Calcutta until they discovered the regu
larity of the monsoon winds, which would blow them directly across 
the Indian Ocean to the desired Malabar Coast in about half the 
days the shore route required. 

Early navigation was slow. Seasonal winds required a certain 
amount of waiting, and the ships themselves were slow. Protection 
of sea lanes after the Egyptian period was only sporadic. On inland 
waters, tolls flourished and ports were largely natural. A fairly good 
canal system had been developed by the Egyptians near the present 
Suez Canal, and during the Middle Ages the Italians invented the 
lock system for canals. 

Federal Land Grants for Canals and River Improvements. 
Similar to its policy of granting lands in aid of wagon road and rail
road construction were the federal government's grants for canal 
and river improvements. On March 2, 1827, lands were granted to 
Indiana and Ohio for the construction of a canal on the Wabash 
River to Lake Erie; and from that time until 1866, nine other grants 
were made to various states for canal construction and improve
ment. In these Jen grants, a total of four and a half million acres 
was granted. 1 4 

1 4 These canal grants were made to the states of Indiana, Ohio, Illinois, 
Michigan, and Wisconsin, during the period 1827-1866, and totaled 4,597,-
678.22 acres, the largest grant being the first one (in 1827} for construction 
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T h e federal government m a d e four main grants for river improve
ments, Alabama being a w a r d e d land on M a y 22 , 1828, Wisconsin in 
1846 , and Iowa in 1 8 4 6 and 1862. River improvement grants totaled 
approximately 2|4 million a c r e s . 1 5 

O c e a n i c N a v i g a t i o n . Oc eanic navigation is concerned with for
eign c o m m e r c e (expor ts and i m p o r t s ) . Total water -borne foreign 
trade for the United States has averaged between 7 0 and 100 million 
long tons ( 2 2 4 0 p o u n d s ) in recent years, and in terms of dollars, 
has averaged between 5 and 6 billion dollars annually, or about 7 
per cent of the total national income. This foreign c o m m e r c e is 
handled largely through a few j50rts, the principal one of which is 
New York City. T h e quantity handled is governed largely by depth 
a n d safety of the harbors, handling facilities, communications, and 
nearness to large centers of population and industry. 

O c e a n transportation is much less expensive than transportation 
on land, largely because the right-of-way on the ocean is usable in 
its natural state. T h e r e a r e no construction costs, no taxes, n o 
maintenance or upkeep. In areas where the use of water for trans
portation necessitates certain expenditures such as surveying, dredg
ing, lighting, etc . , as in restricted bays, rivers, or canals, the expenses 
are much higher; but even under these conditions water transport is 
ordinarily much less expensive than land transport. 

]]] addition to the fact that the ocean is a free highway, water 
transportation is cheaper b e c a u s e the capital invested in the carrier 
is less per ton of freight than in any form of land transportation. 
Terminal charges , labor, insurance, and power used per unit of 
freight volume and weight a r e also less. 

Great Lakes Transportation. T h e Great Lakes are t h e most 
important group of inland waterways in the world. They are inter
national in c h a r a c t e r , since both C a n a d a and the United States util
ize them for transportation. T h e channels between the lakes were 
originally only a few feet in depth, and could b e navigated only b y 
small vessels, but these channels have been increased in depth in 
recent years so that freighters of large capaci ty ( s o m e drawing as 
much as 2 5 feet of w a t e r ) can b e successfully operated. W i t h devel
opment of the proposed St. Lawrence-Great Lakes W a t e r w a y , it is 

of the Wabash and Erie Canal to the state of Indiana, totaling 1.480,418.77 
acres. (U. S. Department of Interior, "Transportation," p. 4 . ) 

1 1 The total number IA acres certified or patented in satisfaction of river 
improvement grants was 2.245,334.25 acres. 
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possible that the Great Lakes may b e used by ocean-going vessels. 
Movement of freight on the Lakes is largely eastbound, and more 
than half of the total tonnage consists of iron ore front the Lake 
Superior region to Ohio ports where it is transshipped to Pittsburgh 
and other iron-manufacturing centers. Westbound freight consists 
largely of coal taken to the head of the Great Lakes for distribution 
to the interior. About four-fifths of the total ton mileage ol freight 
carried on the inland waterways of the United States is transported 
over the C r e a t Lakes. 

T h e use of the Great Lakes for transportation has developed com
plications through competition of other uses for these waters . In
creasing the deptli of the connecting channels between the lakes 
reduces the height of the water and makes efficient transportation 
more difficult. T h e city of Chicago, which has been diverting up
wards of 10 ,000 c u b i c feet per second from L a k e Michigan and 
turning it into the headwaters of the Illinois River, has caused an 
additional permanent lowering of the lake level. During years of 
ext reme drought, the annua) losses to shipping interests are said to 
be several hundred thousand dollars for every inch of decrease in 
height of water , so that reduction of the lake levels by such diver
sion is an important economic factor influencing the efficiency of 
the Great Lakes for transportation. These and other losses have re
sulted in controversies between Illinois and other states a n d in the 
prosecution of suits in the United States Supreme Court T h e most 
important point established is that the United States has full juris
diction over the use of waters of the Great Lakes by American inter
ests, and m a y prevent the sanitary district of Chicago from diverting 
water . At the same time, Canada has set up claims of interference 
with its riparian rights, and has brought pressure through diplo
matic channels, bringing up important international as well as inter
state re lat ions . 1 0 

Coastwise T r a n s p o r t a t i o n . T h e coastwise trade of any country 
that has a long coast line is of great importance. Coastwise traffic is 
slow, but so cheap c o m p a r e d with land routes that a nation that can 
take advantage of a large amount of coastwise traffic has an impor
tant economic advantage over one that cannot. The United States 
has a large coast line on two great oceans, in addition to a consider-

1 6 For a more detailed analysis of Great Lakes transportation, see F. H. 
Newell, " W a t e r , " in V a n Hise and Havemeyer ( e d . ) , Conservation of Our 
Natural Resources, Part I I . 
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able coast line on the Gulf of Mexico, and its coastwise traffic is of 
tremendous importance not only in total volume of trade involved 
but in reducing rates on land transportation in many parts of the 
country. 

The Panama Canal has made United States trade between the 
Atlantic and Pacific coasts so cheap that the transcontinental rail
roads have felt the competition keenly. The Interstate Commerce 
Commission has allowed the railroads to quote rates for a through 
haul from coast to coast lower than those for much shorter distances 
between inland points. The freight rate schedules for the United 
States resulting from the competition of low-cost coastwise water 
transportation, as has been noted earlier, is an important factor 
determining the locution of industries and land utilization patterns 
for the nation as a whole. 

Coastwise traffic in carried on with smaller vessels, and does not 
tend to concentrate in a few large ports, like ocean shipping. The 
availability of low-cost coastal transportation can be extended in 
main' areas by the construction of canals connecting coastal waters. 
For example, in the United States, one of the largest enterprises 
under consideration and on which active construction has already 
been undertaken hi part is connecting such coastal waterways as 
Long Island Sound. Delaware Bay, Chesapeake Bay. and the almost 
innumerable inlets and passages fringing the Atlantic Coast, by 
canals built paralleling the coast and behind the outer fringe of 
natural barriers. This waterway would begin on the north with the 
Cape Cod canal connecting Massachusetts Bay with Buzzard's Bay, 
then extend across New Jersey to Delaware Bay, across the low-
lying portion of Maryland to the Chesapeake Bay. to the vicinity of 
Norfolk, throtu*]) the swamp area into the various sounds cutting 
across Wilmington, North Carolina, into the Cape Fear River, and 
on south indefinitely, possibly across Florida and connecting up with 
the fringing waterways to Mobile, New Orleans, and through Texas 
to Brownsville. 1 7 

Inland Waterway*—Rivers and Inland Streams. Transporta
tion on inland waterways differs significantly from ocean transport 

1 1 Tins enterprise involves hundreds of millions nf dollars, but it has 
already been entered upon at various points. It is planned to provide a nav
igable depth of 9 feet, maintaining this depth up the Mississippi and Ohio 
Rivrn. Such u plan of canal development paralleling the coast would have 
tremendous significance to the w a s adjacent to such canals and such coastal 
waterways. [Ibid., p. 2 1 0 . ) 
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or transportation on such large inland bodies of water as the Great 
Lakes. In the first place, the rights-of-way for inland waterways are 
often not " f ree . ' Most inland waterways require some dredging, 
straightening, and lighting before they can be used most effectively, 
and many require the construction of canals with locks and similar 
expensive equipment. However, in many cases these costs are not 
recovered through the freight charges, as is often the case with rail
roads or highways, but are borne by the government, thereby en
abling inland waterway transportation rates to be comparatively 
low. 

Transportation on inland waterways has several important disad
vantages, compared with overland routes, which tend to offset then-
lower freight rates. In the first place, transportation on inland water
ways is slower than most forms of land transportation, and many 
waterways are too small to admit large ships, so that the economy 
of power which is used in proportion to cargo is reduced. Moreover, 
the use of large ships on restricted inland waterways with narrow 
channels increases the danger of collision or grounding. But the out
standing handicap of inland waterways is that they are relatively 
fixed in direction, while overland routes are much more adaptable 
to changes in location of freight.1*4 

In spite of the limitations of inland waterways and the frequently 
appreciable costs involved in making them usable for transporta
tion, they play or have played a rather important role in the opening 
up of new regions for land settlement and development in many 
areas. Small boats can frequently navigate unimproved waterways, 
if certain precautions are used, and this type of transportation in 
areas like the Amazon Valley, or the Mississippi Valley before the 
Civil War, is far cheaper than building roads or railroads. In this 
way, inland waterways play important parts, particularly in the 
pioneer stages of land settlement and development. 

There are some 300 rivers in the United States which are being 
used or could be used for commercial purposes, with an aggregate 
length of navigable water of upwards of 30,000 miles. Most of these 
rivers can be navigated only by light craft; possibly not over a tenth 
of the mileage is at present available for craft requiring a depth of 
over 9 feet, and another tenth may be utilized by boats drawing 6 
feet of water. The greater portion of the mileage, however, can be 

i a L . E., Klimm. O. P. Starkey, and N. F. Hall, Introductory Economic 
Geography, Harcourt, Brace, 1937, p. 275. 
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used, if at all, only b y very shallow barges, flatboats, or t imber 
r a f t s . , u 

T h e Mississippi River is the longest navigable river in t h e Uni ted 
States, having about 2 5 0 0 miles of navigable water with a depth of 
6 feet or more. In the pioneer days, traffic on this w a t e r w a y was 
extremely important, but with the development of the railroad and 
modern highways and skyways, it has declined in significance. In 
recent years, the development of flood control projects on important 
tributaries of the Mississippi, and the development of plans of inter
connection of the rivers of the nation may increase the use of the 
Mississippi for transportation purposes. 

C a n a l s . In the United States, over 4 5 0 0 miles of canals were 
built, largely before the days of the railroads, and of these over half 
have been abandoned. Today, few canals are in active use, and even 
those which are being used, with the exception of the artificial 
waterways connecting the Great Lakes and those which may form 
part of the great system of intcrcoastal passages, are of doubtful 
economic importance, since the services which they perform could 
be rendered by the railroads or by other means of transportation at 
possibly less cost.-" Some canals are icebound during the winter, 
and all are subject to unfavorable conditions of low water caused by 
drought, or dangerous w a t e r caused by Hoods. F e w canals have 
been provided with proper freight terminals, and all are maintained 
at public expense, directly or indirectly. T h e most notable canal in 
the United States now in ojx*ration is the N e w York B a r g e Canal , 
built by the State of New York at a cost of some 170 million dollars. 
However , the tonnage carried on this canal is only a very small f rac
tion of that carried on the New York Central Railroad, which ap
proximately parallels it. 

In the old days, when navigation had practically no competi tor 
in transporting passengers and goods, it was the surest and often the 
quickest wa\ of getting from place to place, and involved the least 
discomfort; but the revolution brought about by steam and the 
s team engine and the greater flexibility possible in reaching distant 
points by highways, railroads, and skyways has brought about a 
gradual abandonment of inland waterways in favor of these move 
modern transportation methods. In order to utilize what minht be 
cheap water transportation, however, it is necessary to have a highly 

W w t i t . op, cit.. p. 2 1 1 . 
i° Ibui., pp. 2 1 1 - 2 1 2 . 
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developed system by which freight may be brought by rail or truck 
to the boat, and in turn removed from the boat and distributed b y 
rail or truck throughout the city or nation. To do this requires c o 
ordination and cooperation between railroad and water carriers 
which, although theoretically possible, involves m a n y practical dif
ficulties. 

Development and use of canals has been more extensive and 
effective in E u r o p e than in the United States. T h e industries and 
centers of population in certain parts of Europe developed early in 
the delta country of the Rhine and the Rhone; and in such countries 
as Holland and Belgium, the navigation canals connecting the chan
nels of the rivers with important cities have been built in part to 
control floods and drain the lowlands. Under these conditions, the 
development and use of canals for transportation has been most 
favorable. Moreover, the distances involved are not great, so the 
time factor plays a less important role than in the United States. 

AIR T R A N S P O R T A T I O N 

Aviation is the infant transportation agency. It is growing rapidly, 
however, and has received great impetus from World W a r II activi
ties in which airplanes w e r e particularly important. E u r o p e a n na
tions have generally followed a policy of subsidizing aviation 
directly through governmental aid, because, like the merchant 
marine, it is considered indispensable in case of war . In the United 
States, however, commercial aviation has not been subsidized except 
insofar as government contracts to transport mail may be considered 
as subsidies. 

Although aviation uses the skyways as a means of getting goods 
and services from one place to another, it also makes use of the sur
face area of much land in the form of airports, landing fields, and 
repair shops. These land facilities use thousands of acres, and re
quire heavy expenditures in the form of improvements to make them 
satisfactory for landing purposes. The increasing use of air trans
portation has made necessary state zoning and related legislation 
giving municipalities authority to control use of land outside their 
incorporated limits, not only to provide municipal airport facilites, 
but to protect safe and efficient utilization of such airports b y pro
hibiting harmful or undesirable uses of surrounding lands. 

In general, air services are used heaviest in those parts of the 
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world employing the largest amounts of the older types of transport. 
However , t h e airplane is becoming increasingly useful in pioneer 
regions where rugged relief or dense vegetation has retarded high
w a y and railway construction. T h e Army Transport C o m m a n d ' s 
wart ime achievements prepared the w a y for global air travel in 
today's sky-linked world, and air service around the world on regu
lar schedule begun in September, 1945. 

Air transportation, briefly, can b e said to b e fast, but expensive, 
c o m p a r e d with most other forms of transport; and recent improve
ments make it c o m p a r e favorably in scheduling, completeness, and 
comfor t with other services. Previous handicaps in reliability and 
safety are being consistently reduced. Thus , it would seem that air 
transportation within the limits of space, cost, and certain char
acteristics peculiar to it will play an important par t in competition 
with other transportation agencies for the business of transporting 
people and goods in the future. 

F U T U R E T R A N S P O R T A T I O N L A N D R E Q U I R E M E N T S 
A N D R E S O U R C E S 

Many have believed that, with the elaborate network of roads and 
railroads already laid out in the United States, future utilization of 
land for transportation would largely involve straightening some 
highways and widening others, with no appreciable increase in n e w 
roads or new locations. T h e trend of transportation development 
accompanying economic progress and rising standards of living over 
the years indicates that the future will br ing tremendous expansion 
of transportation facilities. 

P r o s p e c t i v e Ut i l iza t ion o f L a n d f o r T r a n s p o r t a t i o n . Accord
ing to the best estimates available, approximately 4 0 million motor 
vehicles will b e in service by I 9 6 0 , with a total mileage of some 5 0 0 
billion miles, or nearly twice that of 1 9 4 0 . - ' Obviously, such in-

2 1 It is estimated that motor vehicles in the United States traveled about 
260 billion miles over the 3 million miles of highway system in 1939, which is 
enough miles to drive around the earth at the equator ten times every day 
from now until the >ear 4789.. Careful estimates of the Public Roads Admin
istration (formerly the Bureau of Public Roads) indicate that highway usage 
can double within two decades, and that if adequate roads and streets are 
provided to handle the traffic safely, the future will see the building of ve
hicles and highways to the point where 500 billions of miles will be traveled 
in 1960. (Paul G. Hoffman, "American Highways—New Frontiers," in Road's 
and Street*, Gillette Publishing Company, Chicago, Illinois, January 1940, 
vol. 83. no. 1, pp. 35-36.) 
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creased travel will require a considerable increase in certain types 
of highways and streets. Some 70 per cent of the present 3 million 
miles of roads in the United States are rural roads, or "land-service 
roads" (roads from main highways to individual farmyards). It 
seems safe to say that only to a very limited extent is there any pres
ent or future demand for an increase in such roads. Rather, demands 
will involve surfacing these roads (with gravel, oil, or similar sub
stances) and making them passable in all kinds of weather. It is in 
connection with the other 30 per cent of the roads, which may be 
termed "highways," as differentiated from land-service roads, that 
the greatest expansion will occur in response to the prospective 
doubling of travel. The changes necessitated in highways will ex
pand the acreage of land used for transportation. 

Changes in other forms of transportation in the future will prob
ably not equal, in the aggregate, the acreage involved in prospec
tive highway changes, at least for the next two decades. There will 
undoubtedly be a great expansion in aviation, and more acreage 
will be devoted to airports and landing and servicing facilities, but 
these will not equal the acreages involved in highway changes. Pipe
line and related subsurface uses of land will probably be increased. 
There is little change in railroad mileage in prospect, at least not an 
increase. There may be some significant improvements in water
ways, but the aggregate surface acres will not approach those in
volved in constructing modern highways needed for the prospective 
increased road travel. 

Unification of Transportation Services. Rapid and largely un
regulated development of transportation services in the United 
States has produced a national transportation problem without a 
national transportation policy.-- The serious difficulties of the rail
roads in recent years are part of the general transportation problem 
growing out of an intensified and economically wasteful competition 
for traffic among the several types of transportation, partly the result 
of governmental favoritism in regard to some types to the detriment 
of others. This is economically wasteful, because transportation 
facilities have been created which are considerably beyond the abil
ity of the traffic of the nation to support. 2* 

2 2 See " T h e Report of the C o m m i t t e e Appointed by the President of the 
United States to Submit R e c o m m e n d a t i o n s upon the General Transportat ion 
S i t u a t i o n , " D e c e m b e r 2 3 , 1 9 3 8 , p . 1 . 

2 3 L o c . cit. 
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Some improvement will c o m e with the increase in the general vol
u m e of business characteristic of a young, growing nation. A definite 
national transportation policy, however , should be established to 
equalize the situation of all types of transportation in regard to 
regulation, taxation, and subsidies. 
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C H A P T E R T H I R T E E N 

THE tremendous growth of cities in recent years has concentrated 
large numbers of people in comparatively small areas. This process, 
referred to as urbanization, accompanying advancing machine tech
nology and the associated shift from farms and villages to urban 
manufacturing areas, has brought about a fundamental change in 
the occupational structure of the country, and has revolutionized 
ways of living and making a living. 

N E E D AND D E M A N D F O R U R B A N L A N D 

More than half the population of the United States (56 .5 per 
cent) lives in urban areas (cities, towns, boroughs or villages of 
2 5 0 0 or more people), and nearly a third in cities of over 100,000. 
The ninety-six leading metropolitan centers occupy only 1.2 per 
cent of the land area of the nation, but contain nearly half its total 
population and over two-thirds of its urban inhabitants. Urban lands 
total about 12 million acres, of which 3 million are in public streets, 
parks, and parkways, the other 9 million being devoted largely to 
residential and industrial sites. 1 

I m p o r t a n c e of U r b a n L a n d in the E c o n o m y . The estimated 
value of urban real estate (land and improvements) in the United 
States is some 78 billion dollars—more than two and a half times that 
of farm real estate, and more than that of any other type of real 
estate in the nation, Urban real estate alone comprises more than a 
fifth of the entire wealth of the country. 2 

1 National Resources Planning Board, Report to the President, 1934, p. 
151. 

2 Doane gives the figure of 78 .5 billion dollars as the value of urban real 
estate in 1932, compared with 28 billion dollars for farm real estate. The es
timated total wealth of the United States in 1932 was 375.1 billion dollars. 
The value of all real estate used in manufacturing was estimated to be but 
29.5 billion, and that used for transportation 28.5 billion. Mining lands were 
estimated to be but 3.2 billion, and forests 8 billion. Thus it can be seen that 
urban real estate is by all odds the most important type of real estate wealth 
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Cit ies a r e d e p e n d e n t upon s u r r o u n d i n g agr icul tura l , forest , a n d 
minera l lands comprising the countryside, or h inter land, for b a s i c 
c o m m o d i t i e s . T h e y a r e not s e l f - s u f n c i n g ~ t h e y c a n n o t raise their o w n 
food, g r o w their o w n t i m b e r , or e x t r a c t their o w n minera ls . At t h e 
s a m e t ime , t h e f a r m e r s , forest o w n e r s , a n d miners are d e p e n d e n t 
u p o n t h e l a r g e p o p u l a t i o n a n d m o d e r n p r o c e s s i n g industries of t h e 
c i ty t o c o n s u m e their p r o d u c t s . O n l y in a self-sufficing e c o n o m y 
c o u l d it b e sa id that f a r m e r s a r e not closely d e p e n d e n t upon cities 
for a m a r k e t ; in m o d e r n c o m m e r c i a l e c o n o m i e s , w h e r e special izat ion 
a n d division of l a b o r h a v e b e e n highly d e v e l o p e d , t h e r e is a n inter 
d e p e n d e n c e es tabl ished b e t w e e n m o d e r n m e t r o p o l i t a n a r e a s a n d 
their c o u n t r y s i d e o r h inter land. 

G e o g r a p h i c a l l y , as well as e c o n o m i c a l l y , u r b a n land is d e p e n d e n t 
u p o n a g r i c u l t u r a l , forest , a n d mineral land. T h e g r o w t h of ci t ies 
c a u s e s a n i n c r e a s e d d e m a n d for l a n d for u r b a n use . T h i s i n c r e a s e d 
d e m a n d m a y b e m e t in t w o w a y s — b y e x t e n d i n g t h e u r b a n a r e a , or 
by using t h e p r e s e n t u r b a n a r e a m o r e intensively. O r d i n a r i l y a n e x 
p a n d i n g town will m e e t its n e e d for addi t ional land area b y out 
w a r d extension f rom the c e n t e r into the a d j a c e n t c o u n t r y s i d e . A t t h e 
s a m e t i m e l a n d in the c e n t e r of the c i ty b e c o m e s m o r e valuable , a n d 
if t h e c i ty e x p a n d s sufficiently it m a y b e m o r e desirable , or less in
c o n v e n i e n t , t o build ta l ler bui ldings r a t h e r t h a n t o i n c r e a s e a r e a b y 
extension. T h u s , the c i ty m a y e x p a n d b o t h up a n d out . In a n y c a s e , 
t h e s u r r o u n d i n g hinter land is a potential supply of u r b a n land. T h u s 
it c a n b e seen that w h i l e u r b a n uses a n d o the r l a n d uses a r e c o m 
p l e m e n t a r y , t h e y a r e in a n o t h e r sense c o m p e t i t i v e . 

M o d e r n m e t r o p o l i s e s a r e g r o w n - u p c r o s s r o a d s . T h e i r grea t w h o l e 
saling a n d retail ing e s t a b l i s h m e n t s a n d their financial, e d u c a t i o n a l , 
social , and re la ted cul tural institutions m e r e l y p e r f o r m for a g r e a t 
n u m b e r of p e o p l e the services w h i c h w e r e earl ier p e r f o r m e d by the 
c o u n t r y s tore o r bank, t h e c r o s s r o a d s school , a n d t h e c o m m u n i t y 
c h u r c h . T h e vi l lage is a vi l lage only b e c a u s e its hinter land o f agr i 
cul tura l , forest , mineral , or o ther t y p e s of land is limited in size and 
r e s o u r c e s . T h e h i n t e r l a n d o f t h e m o d e r n g r e a t c i ty , s u c h as N e w 
York, is n a t i o n - w i d e , or ev en w o r l d - w i d e . 

C o m p e t i t i v e U s e s f o r U r b a n L a n d . T h e r e a r e six major t y p e s 
o f u r b a n land uti l izat ion: (1) res idential , ( 2 ) retail , ( 3 ) financial 

In the United States. It is also the most important single type of wealth. 
(R. R. Doane, The Measurement of American Wealth, Harper, 1933, pp 11 
and 15.) 
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and office, ( 4 ) wholesale, ( 5 ) industrial, and ( 6 ) public and quasi-
public. Consequently, to determine the highest use for a tract, it 
must b e analyzed on the basis of the factors or conditions which are 
advantageous and detrimental for each of these six major uses. T h e 
competit ion of these various types of use of urban land tends to 
utilize more of the earning p o w e r of the land, and thus brings in 
greater net returns than would occur without this competition of 
uses. This is on the assumption that intelligence and good judgment 
govern the competition, because the principle of competition implies 
that if the n e w use is able to displace the old one, it must b e able to 
produce a higher net income. Obviously, when land, through this 
competitive process, reaches its highest use , the land is earning its 
maximum profit. T h e wastes of supercession involved in the compe
tition of uses in urban land are more than offset by the increased 
earning power of the land in being stepped up to a higher use. Con
sequently, this process of supercession through competitive uses 
represents a net economic gain in the utilization of urban land. H o w 
ever, where intelligent planning and good judgment have been lack
ing, economic losses rather than economic gains have resulted from 
wastes of improvements through supercession. 

Urban land cannot be fully utilized except with an investment in 
improvements w h i c h in most cases is considerably larger than that 
in the land itself; it is not uncommon for the improvements to b e 
worth several times the value of the land. Urban land value is so 
dependent upon its improvements that the problems of the improve
ment are land problems. Consequently, in urban land utilization 
some of the most important problems—such, for example, as the 
ratio of improvement value to site value, building height limitation, 
rent regulation, a n d housing—are inconsequential in the utilization 
of other types of land. Because of the comparatively high use value 
of urban land, particularly in the larger metropolitan areas, the 
urban use will ordinarily have a competitive advantage over other 
uses of laud, with the possible exception of transportation uses. 

T h e U r b a n i z a t i o n P r o c e s s . Urbanization is the process which 
brings urban land into being. T o understand this process, it is essen
tial to know w h y people choose to live in cities, a n d w h a t conditions 
or factors make it possible for them to do so. Causes of urbanization 
m a y b e grouped into four major types of factors: ( 1 ) psychological, 
( 2 ) technical, ( 3 ) political, and ( 4 ) economic. 
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Psychological fac tors play an extremely important par t in explain
ing why people wish to live in cities. F e a r , which is a fundamental 
human instinct, was one of the basic reasons why people in early 
times banded together in tribes or clans. T h e y feared not only wild 
animals and marauding hordes, but the mysterious forces of nature. 
T h e incurable misery and terror of the Dark Ages—five centuries of 
violence, paralysis, and uncertainty—created in the European hear t 
a profound desire for security, and thus the need for protection 
arose above every other concern, and c rea ted a wave of city-build
ing and urbanization. 

Another psychological factor in explaining urbanization is gre-
gariousness, or the desire to group together with one's fellow men. 
In modern times, this social instinct seems to be even more pro
nounced—like an insatiable appeti te it seems to grow in intensity, 
the greater the opportunity for its satiation. However , gregarious-
ness is not as important a psychological factor as fear or at tempts to 
secure an effective means of defense against a c o m m o n enemy. This 
defense aspect was the chief reason for the development of cities in 
primitive times, as well as in the first settlements in America . F o r 
example, the city of Pit tsburgh was a t first F o r t Pitt . 

Religion is an important psychological factor in urbanization. Cer
tain places have been vested with peculiar significance in some re 
ligions, and cities like Jerusalem where the J e w s worshiped, Athens, 
and M e c c a where the M o h a m m e d a n s went to worship, are examples 
of important cities which o w e much of their size and importance to 
religious considerations. 

One other important psychological factor helps to explain urban
ization, and that is the level of living of a people. T h e development 
of the ci ty has m a d e possible a combination of convenience and 
luxury which goes with a higher material level of living. Many con
veniences, including police and fire protection, running water , e lec
tricity and fuel, can be obtained more easily a n d less expensively in 
the city. T h e r e is also a great variety of forms of amusement and 
.social life and culture which are not available in the countryside, 
and in general the whole speed or p a c e of economic and social life 
is faster and for most people is more stimulating in the ci ty than in 
the hinterland. 

T h e above factors help to explain why people wish to live in 
cit ire. but they do not explain whv it is possible for people to live in 
urban areas. Technical, political, and economic factors help explain 



4 1 0 L A N D E C O N O M I C S 

this. The technical factors which are of greatest importance in mak
ing urbanization possible include those inventions and discoveries 
dealing with plumbing science which have improved the sanitation 
and healthfulness of city life. T h e discovery and improvement of 
methods of transportation such as railways, electric cars , a n d the 
automobile have m a d e possible a concentration of manufacturing 
which is an immediate cause of the location and development of 
most of the largest cities. Other important technical factors include 
discoveries of means of controlling floods and the discovery of gun
p o w d e r . 3 

An important political factor affecting development of urban areas 
is legislation which promotes freedom of movement of people. In 
most modern nations, there are no restrictions placed upon migra
tions into or out of cities. In the United States, for example, move
ment of population from farms to cities is unrestricted, and a child 
reared in a southern rural area may, when h e b e c o m e s a man, live in 
the industrial areas of the eastern states. If economic opportunities 
are available for employment for large numbers of people in cities, 
and there are no political restrictions upon migration, there will b e 
a natural tendency for people to move from farm areas to the cities. 

Similarly, legislation which promotes freedom of t rade , or w h a t 
might be termed economic freedom between areas, encourages the 
development of cities. Cities represent areas of great specialization, 
and where f reedom of t rade occurs between areas, this specializa
tion will b e allowed to develop to its highest possible level, result
ing in large industrial and manufacturing areas characterist ic of our 
modern cities. In order to reach their maximum development, urban 
areas must be allowed to draw freely upon extensive surrounding 
territory. Any tariff legislation or political barriers restricting t rade 
between areas, or states, or parts of a nation, or between nations, 
limits the extent to which the city can expand by drawing upon the 
products and peoples of neighboring areas. If there are a large num
ber of political units, there will probably be political restrictions 
developed between such units which will seriously hamper the expan
sion of the central urban area serving such regions. 

M a n y cities today are as large and important as they are because 
3 H. B. Dorau, and A. G, Hinman, Urban L a n d Economics, Macmillan, 

1 9 2 8 , p. 16. Dorau and Hinman state that before the discovery of gunpowder, 
cities were protected by walls, and because life outside them was not safe, 
these walls served as barriers to city growth. With gunpowder in use, walls 
were useless and unnecessary. 
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they are seats of government, either local, state, or national. T h e 
seat of government not only houses the employees who operate the 
government, but draws a great many people into its boundaries w h o 
directly or indirectly do business with the government officials. In 
this way the political unit is an important factor determining the 
sphere of economic unity. 

Any political factor , such as the fear of war , resulting in large d e 
fense activities and expansion of industrial enterprise, increases t h e 
size and influence of cities, particularly of those cities in which 
heavy industries so essential for modern armament are located. It is 
in such larger cities that labor supplies and the big industrial m a 
chinery are available for quickly expanding production of certain 
strategic goods. In spite of the dangers which a c c o m p a n y such in
creased concentrat ion of industrial activities b e c a u s e of the vulner
ability of such concentrated areas in case of enemy attack, t h e 
importance of quickly expanding production gives the larger cities 
with already heavily concentra ted industry an advantage in fulfilling 
industrial requirements for national defense and execution of w a r 
operations. As a result, after each w a r the large cities are likely to> 
be larger, and people concentrated to a greater extent than was t h e 
case before the war or defense activity began. This was part icularly 
true following W o r l d W a r II. 

Numerous other political factors might be mentioned, including 
those which give preferential transportation rates to certain a r e a s , 
differences in tax rates between areas, policies of city development 
in the form of zoning, and related land use control activities. 

Economic factors are an extremely important group in m o d e m 
urbanization. Perhaps the most important economic factor is the d e 
velopment of nnulein technology, which has m a d e it possible for t h e 
individual farmer to expand his production far beyond the require
ments of his family. In an economy in winch a self-sufficing agricul
ture is dominant, large cities a r e impossible. In other words, when 
the farmer could produce only enough to feed his own family, there 
could b e no cities, because people living in urban areas w o u l d 
starve. It is now estimated that the modern farmer in the United 
States can produce sufficient food1 for himself and 5 other families. 
This increased production resulting from advancing technology and 
specialization makes it possible for a large proportion of the total 
population to live in urban areas. T h e development of a commerc ia l 
agriculture coincident with improvements in mechanization has re -
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suited in more than three-fourths of the people of the United States 
living off the farm, whereas in George Washington's t ime tliree-
fourths of the people lived on farms. 

Increased specialization has continued with expansion of markets 
a n d a flourishing technology, so that today the city furnishes a 
market for a wide variety of skills, and training to absorb surplus 
farmers and farm youth released by increasing efficiency of modern 
agricultural production. Ex ternal transportation facilities, particu
larly modern highways, skyways, and railroads, have played a very 
important part in making it possible for cities to secure goods from 
rural areas for processing and distribution; and an increasingly large 
proportion of marketing services required in modern economics is 
being taken over by cities. F e w e r and fewer are being undertaken 
on farms where originally all such services were performed. 

E c o n o m i c forces are the real foundation of modern cities. It is 
t rue that technical political forces are important, but economic 
forces are the ones which make a continuing urban economy pos
sible. Unless economic opportunities are available in cities, men will 
not live in urban areas, regardless of modern improvements a n d 
general desire for city life. E v i d e n c e of the importance of economic 
factors can be seen in the movement from cities to farm areas during 
severe business depressions, when economic opportunities in urban 
areas decline; and. conversely, in the great migrations to cities dur
ing periods of economic expansion when economic opportunities in 
cities are abundant. 

Urban areas ordinarily have a relatively low birth rate , one which 
is insufficient to maintain their numbers. Modern large cities depend 
not only for the commodities necessary for operation of their indus
tries upon rural areas, but also for the youth which furnish the labor 
supply for operating these industries. W h e n economic forces be
c o m e unbalanced so that the normal movement of surplus farm folk 
to the cities is arrested, serious economic maladjustments and dis
tress follow. 

T H E S U P P L Y O F U R B A N L A N D 

L a n d is fixed and immobile so that in a strict physical sense no 
particular parcel of land is any more mobile or adaptable for a given 
h u m a n use than any other. T h e choices of society, however, differ
entiate locations on the basis of their usefulness to satisfy wants . 
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The b a s e s of c h o i c e s of land to be u s e d for u r b a n p u r p o s e s are very 
different f rom those of land for o t her t y p e s of use , especial ly agr icul 
tura l a n d forest use . 

Factors Determining Suitability of Lanil for Urban Use. T h e 
physical c h a r a c t e r i s t i c s of soil, t o p o g r a p h y , mois ture , a n d t e m p e r a 
t u r e a r e of major i m p o r t a n c e in d e t e r m i n i n g lands that will b e u s e d 
for a g r i c u l t u r e or forestry , as h a s b e e n n o t e d in p r e c e d i n g c h a p t e r s . 
In t h e c a s e of u r b a n land, t h e s e f a c t o r s a r e n o t h i g h l y significant, 
b u t location, o r situs, is of m a j o r i m p o r t a n c e s ince a p a r t i c u l a r site 
c a r r i e s with it t h e t r a d e of a given g r o u p for w h o m it is most c o n 
venient . A short d i s t a n c e such as a block, or even less, of ten m a k e s a 
grea t difference in u r b a n land va lue . In c o n t r a s t , m a n will s o m e h o w 
c o n t r i v e t o g e t at n a t u r a l w e a l t h w h e r e v e r it is, so t h a t l o c a t i o n d o e s 
not play such an important role in a g r i c u l t u r a l , forest , or m i n i n g 
lauds. 

Cit ies must , of eouise, h a v e a w a t e r supply f rom s o m e s o u r c e . 
T e m p e r a t u r e a n d sunshine m a y influence size a n d c o n s t r u c t i o n of 
dwel l ings . H e n c e , t h e s e physical f a c t o r s affect util ization of l a n d for 
iiiban purposes , but not ordinari ly in a significant or l imiting w a y . 
T o p o g r a p h y , h o w e v e r , of ten plays an i m p o r t a n t r o l e in d e t e r m i n i n g 
w h i c h lands will b e u s e d for u r b a n purposes , a n d t h e intensity of 
use. F o r e x a m p l e , se lect residential sites a r e of ten on hillsides or 
r idges , w h i c h a r e highly p r i z e d for t h e i r p i c t u r e s q u e effect a n d out 
look. 

Amount of Land Suitable for Urban Use. N o p h y s i c a l f a c t o r s 
limit the e c o n o m i c supply til land for u r b a n p u r p o s e s , as ide f rom 
the- f a c t o r of physical s p a c e iiself, w h i c h is a c h a r a c t e r i s t i c of all 
land; forces w h i c h are other than physica l d e t e r m i n e t h e l a n d t o b e 
used for ci t ies , as will b e n o t e d in the next sect ion. 

If physical s p a c e w e r e the only u l t i m a t e l imitation t o the land 
avai lable for urban use . urbanizat ion c o u l d c o n t i n u e indefinitely, in 
c o m p e t i t i o n with o ther uses of land, until the ent i re s u r f a c e of t h e 
e a r t h h a d b e e n uti l ized. In s u c h c i r c u m s t a n c e s , t h e r e w o u l d b e n o 
reason for c r o w d e d cities a n d exorbi tant rents on p a r t i c u l a r sites. 
H o w e v e r , locat ion within t h e s p a c e o c c u p i e d b y a given c i t y is a n 
e x t r e m e l y i m p o r t a n t m a t t e r . T h e " d o w n t o w n dis t r i c t " of a n y l a r g e 
c i ty is an e x a m p l e , famil iar to almost e v e r y o n e , of the c o n c e n t r a t e d 
use m a d e of s u c h areas , a n d t h e p r e m i u m p u t u p o n accessibil i ty t o 
t h e c e n t e r of t h e c i ty . Not all par ts of the city c a n b e l o c a t e d at or 
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n e a r the center ; and different u r b a n land uses a re therefore g r o u p e d 
in c o n c e n t r i c circles a r o u n d the center , a c c o r d i n g to accessibility or 
their ability to pay. Accessibility is a function of the available t rans
portat ion system or systems, and the circles enlarge as t ransportat ion 
facilities improve . 

U R B A N L A N D U T I L I Z A T I O N 

T h e concentra t ion of people in u r b a n areas is v e r y definitely 
local ized, as c a n be seen f rom F i g u r e 3 5 , showing location of urban 
c e n t e r s in the U n i t e d States . This raises the question as to w h a t 
makes cities loca ted w h e r e they are . 

The Location of Cities. T h e oldest cities w e r e for the most par t 
t h o s e which w e r e s trategical ly s i tuated f rom the standpoint of mili
tary defense . T h e ancient c i ty of P e t r a , for example , w a s accessible 
f r o m only one direction. T h e hilltop cities of R o m e a n d Athens w e r e 
l o c a t e d w h e r e t h e y c o u l d b e easily defended . In v e r y ear ly t imes, 
d e f e n s e was the p r i m a r y f a c t o r in loca t ing cities. 

P r o b a b l y t h e most i m p o r t a n t f a c t o r in determining the location of 
c i t ies is c o m m e r c e . T h e opportuni ty for t r a d e , w h i c h is the lifeblood 
o f u r b a n areas , is the deciding f a c t o r in the c h o i c e of urban sites in 
t h e majori ty of cases . W h e r e t r a d e routes follow watercourses , cities 
d e v e l o p a t t h e points w h e r e o c e a n a n d rivers m e e t , or w h e r e rivers 
a n d creeks m e e t , o r w h e r e t ransportat ion ceases , at the junction of 
trails and highways with w a t e r routes . An excellent e x a m p l e of the 
d e v e l o p m e n t of cities at such points is the string of eastern cities in 
t h e U n i t e d States—Philadelphia, B a l t i m o r e , W a s h i n g t o n , R i c h m o n d , 
Rale igh , Augusta , M a c o n , C o l u m b i a , a n d M o n t g o m e r y — w h i c h b e 
c a u s e of their location a t the h e a d of navigat ion on the m a j o r 
s t r e a m s flowing into the Atlant ic ( t h e " F a l l L i n e " ) possess impor
t a n t c o m m e r c i a l a d v a n t a g e s . 4 

G o o d harbors , fords in rivers, passes in mountain ranges , a n d 
similar locations are impo r t a nt c o m m e r c i a l c h o i c e sites for cities. F o r 
e x a m p l e . N e w York has a good h a r b o r at t h e m o u t h of the H u d s o n 
River ; Philadelphia is l o c a t e d at the m o u t h of the D e l a w a r e River 
w h e r e it m e e t s the Schuylkill River ; a n d Detroi t , Cleveland, St. 
L o u i s , a n d Boston, as- well as other im por ta nt A m e r i c a n cities, a r e 
l o c a t e d either at the point w h e r e the river m e e t s a larger b o d y of 

4 G. S. Wehrwein, "The Land," in Van Hise and Havemeyer (ed . ) , Con
servation of Our Natural Resources, Part IV, p. 3 2 3 . 
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water or at the confluence of two rivers. In Europe, London sur
passes other cities largely because of its hinterland and its water 
channel. A study of the location of other major cities such as Liver
pool. Paris, and Berlin will reveal that these cities have sites which 
afford important commercial ad vantages. n 

Industry is an important city-building factor, and consequently 
the force or forces which locate industries are important in determin
ing the location of cities. Many industries are located near the 
natural resources which furnish the basic materials to be mined and 
fabricated. Naturally, extractive industries must be operated where 
the natural resources such as ore, forests, fish, and similar resources 
are placed by nature. However, extractive industries do not build 
great cities. It is rather the processing and fabricating of the ex
tracted resources which make possible the modern megalopolis. A 
large supply of cheap power is of basic importance in developing 
large processing and fabricating industries. In earlier days, water 
power was the most important source of energy, and consequently 
raw materials had to be taken to the source of power and the fin
ished products retransported to the market. Falls and cascades along 
the famous "Fall L i n e ' extending from New England to the Caro
lines became important factory cites. Water power has also influ
enced the location and development of cities in other parts of the 
United States. Recent improvements in methods of conveying and 
distributing electricity make it possible to locate industries at con
siderable distances from the source of such power, so that there has 
been greater freedom in the development of urban sites in recent 
years. 

Although natural resources and water power localize certain in
dustries, many are free to locate wherever trade or other advantages 
are available. Alfred Weber , as was noted in Chapter V, formulated 
a theory regarding the location of industries when all the factors are 
mobile, by reducing the factors to weight and distance, and estab
lishing zones of industrial activity located by equal total transfer 
costs. The weight-losing industries tend to be located near the 
sources of the raw materials, while those in which the weight loss 
of the raw materials is minor and perishable commodities tend to 
locate near centers of consumption. Steam tends to be "agglomerat-

r , F o r a detailed statement of the commercial advantages of sites upon 
which these and other important cities of the world are located, see Dorau 
and Ilimnan, op. cit., pp. 5 1 - 5 5 . 
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ing," concentrative, or centripetal in its influence, while electricity, 
the automobile, and the airplane tend to be centrifugal, dispersive, 
or decentralizing in their action on the location of industry, since 
they tend to shift factories into the outlying regions of the cities." 

Many other forces operate to determine the location as well as the 
size of cities. Some cities are known as centers of culture and art ; 
others because of their cl imate have developed into large health 
resorts. In some areas, cities h a v e sprung u p around an educational 
institution which was established at a given site, and in others 
political factors growing out of the designation of certain sites as 
state capitols or seats of local government account for the growth of 
urbanization. 

T h e factors which determine the location of cities today are con
siderably different from those which were of major importance a 
century or t w o ago. F o r example , a hill o r peninsula o r mountain 
pass would have been important two centuries a g o as a matter of 
defense, but now their importance would b e perhaps one of health 
or of scenery. In any case , the specific site for a city is determined 
by physiographic features, although the genera! location of a city is 
determined b y various economic, social, and political factors, with 
the economic predominating. 

T h e S t r u v l u r e o f L i l i e s . Modern economic forces encouraging 
development of urban areas cause cities to b e c o m e roughly star-
shaped, as a natural result of what has been called axial and central 
growth. All cities illustrate both forms, but central growth occurs 
first in some, and axial growth first in others. Central growth ( t h e 
clustering of utilities around a given point of attraction ) is based on 
proximity, while axial growth results from transportation facilities 
a n d is based o n accessibility. 7 T h e normal result of axial and central 
growth is a star-shaped city with the growth extended first along the 
main thoroughfares emanating from the center, and later filling in 
the parts between. Physiography and other influences, sucli as 
avenues of transportation, nuisances, private restrictions, and public 
control may modify this tendency in any given city. 

T h e land use patterns of cities vary greatly in detail, but certain 
characteristics or tendencies are c o m m o n to all cities. T h e usual ci ty 
has a denser business district or c o r e around which its economic life 

•National Resources Committee, "Our Cities: Their Role in the National 
Economy," Government Printing Office, June 1937, p. 30. 

1 Doruu and Hinman, op. cit., p. 64. 
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revolves. In this center are tall buildings (numerous in large ci t ies) 
and skyscrapers, appearing irregularly at various points and indicat
ing the location of subcenters. Around the edges of the business dis
trict are located light manufacturing and warehouse areas, and 
along railroad h a c k s or waterfronts the heavy industries are located. 
Within the light manufacturing and warehouse area are sprinkled 
blighted areas and slums; and contiguous to this belt are tenements 
a n d workmen's homes. T h e rest of the city consists principally of 
residential sections, in which are interspersed stores, parks, play
grounds, schools, churches, and similar structures. T h e r e is great 
variety, however, in the proportion of the city's total area included 
within these various types of land use, as well as in their locations 
within the city proper. In a great majority of cities, physiographic 
forces ( including topography, or location of rivers a n d lakes) will 
individualize the land use pattern. 

Along main transportation lines radiating from the center of the 
city are usually located numerous residences of families who work 
in the city or are employed directly or indirectly in the economic 
life of the area. These suburban areas often form uninterrupted ex
tensions of the city proper, and b e c o m e satellite towns which in 
m a n y cases contain some industries as well as residences. T h e coun
try estates, country clubs, and open farm lands located between the 
settled areas or suburbs are all part of the metropolitan region 
w h i c h has as its center the principal city in the locality. 

An important characterist ic of city structure is the extensive net
work of streets and alleys used for transportation purposes. T h e r e 
are usually a number of radial streets connecting the heart of the 
city with the outlying area; and since traffic congestion is likely to 
develop on these radial streets, circumferential streets usually arise 
to handle a part of this. These streets are comparatively wide, carry
ing not only the local c i ty traffic but that be tween the city a n d other 
urban areas, including through traffic. T h e additional streets neces
sary to serve through traffic and to provide access to every lot bring 
about the final network of minor access streets and alleys. Alto
gether, these streets and alleys comprise a very significant portion of 
the total land area , averaging from a fifth to a fourth in most cities, 
though the proportion may b e considerably above or below this, de 
pending upon size of blocks, general organization of the city, and its 
economic activities. 
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P E C U L I A R I T I E S O F URBAN LAND 

Indestructibility and immobility are the two physical characteris
tics of land most significant iu urban land utilization. Agricultural 
and forest lands, as has been noted, are not truly indestructible, 
since they can be appreciably worn out and depreciated, while min
eral land can be completely destroyed. However, land whose prin
cipal function or service is to afford standing room can hardly be 
considered destructible through utilization or non-use, in a physical 
sense. There is no maintenance or depreciation problem in the case 
of urban land, therefore, corresponding to the need for conservation 
of agricultural soil, maintenance of forests, or depletion of mineral 
lands. 

Land is physically immobile and a given location may become 
extremely important economically, although transportation improve
ment may significantly alter this situation. In the case of urban land 
(and land used for transportation), certain locations acquire eco
nomic significance out of all proportion to that of particular loca
tions in other land uses. 

Intensity of Situs Utilization. Those sites singled out by human 
choice for most intensive industrial or residential use are ordinarily 
of higher value than those utilized for other purposes. The owner of 
an urban site has little control over situs. If human choice shifts so 
that his particular site is in an unfavorable situation, there is little he 
can do about it; his only alternative is to hope that he can influence 
human choice so that demand forces will not change, or change in 
such a way that they benefit him rather than cause him loss. 

Modern skyscrapers reveal the extent to which capital and labor 
can be profitably spent upon a given tract of urban land. This inten
sive utilization of situs makes the urban landowner extremely vul
nerable to the vicissitudes of the business cycle. A site containing an 
investment as fixed and permanent as a skyscraper has little adapta
bility to other uses. In types of land utilization where smaller 
amounts of capital and labor are invested, or where the land is 
used in its natural state, opportunities are greater for shifting the 
land into other uses in accordance with changing economic condi
tions. 

There is a wider range in the intensivity of urban land use than in 
any other form of land utilization. Lands may be used (or great sky-
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scrapers and large office buildings, or for comparatively small resi
dences, small shops, or corner gasoline stations involving but a few-
hundred dollars. Significantly, this range usually prevails within the 
confines of an average city, investment being heaviest in the heart 
of the business district and decreasing outward from tin's center to 
the city's fringes. T h e numerous failures in urban real estate devel
opment are evidence of the complexity of urban exploitation a n d 
investment problems. 

I m p o r t a n c e of T r a n s p o r t a t i o n t o U r b a n L a n d . T h e great im
portance of situs and the intensity of its utilization i.s closely related 
to the availability of efficient transportation. In other words, trans
portation is more significant in urban land utilization than in most 
other types of land use (part icularly agriculture, forestry, and min
i n g ) . A distance of t w o or three blocks from a car or bus line is a 
significant factor in determining city land values, while the s a m e 
distance in the country is relatively unimportant. 

Doses o f L a b o r a n d C a p i t a l I n p u t s Relat ively L a r g e . T h e in
tensive utilization of urban land is also characterized by applications 
of capital in comparatively large units or doses. An additional floor 
in a building may cost many thousands of dollars, increasing appre
ciably the amount of capital investment in the given parcel of land. 
A farmer can approach the margin of intensive utilization gradually 
by adding a little more or a little less seed, fertilizer, or livestock; 
but in most types of urban land the applications in arriving at the 
intensive margin are very large, so that it is more difficult to a p 
proach precisely the point of maximum utilization or profit. 

L a r g e F i x e d O v e r h e a d . T h e investment in fixed, durable c a p 
ital (buildings and permanent fixtures) in urban land use is large, 
compared with the annual operating investment. This necessitates 
use of a large part of the annual revenue to cover the return to in
vested capital , and the use of a relatively small part to cover oper
ating expenses. Operating expenses on agricultural land relative to 
fixed capital investment are more than twice as much as those on 
urban land. s Any industry that has a major portion of its total costs 
recurring annually instead of at long intervals ( thirty to fifty years, 

* Dorau and Hinman, in a sample study of Cleveland office buildings, es
timate that the annual investment to cover operating expenses is about 4 4 per 
cent o f the fixed capital investment in the case o f agricultural land, compared 
with an estimated 2 0 per cent for annual operating investment in urban land. 
(Ibid., pp. 1 9 4 - 1 9 5 . ) 
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in t h e c a s e o f u r b a n l a n d u t i l i z a t i o n ) c a n b e t t e r a d a p t i t s e l f t o c u r 

r e n t m a r k e t d e m a n d c o n d i t i o n s . 

Slow Capital Turnover. T h e t u r n o v e r o n c a p i t a l i n v e s t e d i n 

u r b a n l a n d is r e l a t i v e l y s l o w c o m p a r e d w i t h s o m e o t h e r m a j o r l a n d 

u s e s . F o r e x a m p l e , c a p i t a l t u r n o v e r i n u r b a n l a n d a v e r a g e s a b o u t 

o n c e in e i g h t t o t e n y e a r s , c o m p a r e d w i t h o n c e in f o u r o r five in 

a g r i c u l t u r e . 5 ' T h e s l o w e r t h e c a p i t a l t u r n o v e r i n a n i n d u s t r y , t h e 

m o r e v u l n e r a b l e in t h a t i n d u s t r y t o f l u c t u a t i o n s i n e c o n o m i c a c t i v i t y . 

A l t h o u g h a l l modern economic e n d e a v o r is r a t h e r s p e c u l a t i v e be
c a u s e o f s p e c i a l i z a t i o n a n d t h e r o u n d a b o u t p r o c e s s o f p r o d u c t i o n , 

u r b a n l a n d u t i l i z a t i o n is r e l a t i v e l y m o r e s p e c u l a t i v e t h a n many o t h e r 

t y p e s o f l a n d u s e . A m o d e r n b u i l d i n g h a s a n e n g i n e e r i n g l i f e o f 40 

o r 6 0 y e a r s , o r l o n g e r ; a n d a n t i c i p a t i o n o f f u t u r e d e m a n d s f o r t h e s e 

f a c i l i t i e s e x t e n d s f o r w a r d o v e r t h i s p e r i o d . O b s o l e s c e n c e o f t e n d e 

s t r o y s t h e v a l u e of i m p r o v e m e n t s b e f o r e t h e i r e n g i n e e r i n g l i f e h a s 

b e e n e x h a u s t e d . T h e o c c u r r e n c e o f n u m e r o u s " g h o s t t o w n s ' " e v i 

d e n c e s t h e g r e a t r i s k s a n d u n c e r t a i n t i e s i n v o l v e d in t h e e f f o r t t o 

a n t i c i p a t e f u t u r e d e m a n d s f o r u r b a n l a n d . 

Separability uf Value of I m p r o v e m e n t s f r o m L a n d Resource* . 
A n i m p o r t a n t p e c u l a i i t y o f u r b a n l a n d u t i l i z a t i o n is t h e e a s e w i t h 

w h i c h t h e v a l u e of i m p r o v e m e n t s c a n b e s e p a r a t e d f r o m t h a t of t h e 

k i n d i t s e l f . I n c i t i e s , i m p r o v e m e n t s a d d e d t o t h e l a n d o r d i n a r i l y d o 

n o t b e c o m e i n e x t r i c a b l y m e r g e d w i t h t h e so i l i t s e l f , a s t h e y d o i n 

a g r i c u l t u r e . T h i s m a k e s it e a s i e r t o g a u g e t h e e f f e c t o f a p a r t i c u l a r 

t a x , o r t o a d j u s t t h e t a x s y s t e m s o a s t o i n f l u e n c e l a u d u t i l i z a t i o n i n 

c e r t a i n d e s i r e d w a y s . 

P r o d u c t i o n Costs in U r b a n Land Utilization. T h e s e v e r a l 
t y p e s of p r o d u c t i o n c o s t s in u r b a n l a n d u t i l i z a t i o n m a y b e c l a s s i f i e d 

' I n 194U, tin- totuI \,tluc tit lann land and building:, was nearly 3 4 bil
lion dollars, wl«Tt-a.\ the gr«>«i> rett-iiue of American fanners was about 9 bil
lion ( a capital turnover tit about once in 4 y e a r s f . In contrast , a financial 
survey ol u r b a n housing >U>wcd that the average value of rented one-family 
dwellings on January 1, 1 9 3 * . m ~>2 M J , i t e d cilie>, was $ 3 1 4 2 , and that the 
a\erage annual rental per dwelling u n a wa* $ 2 4 8 U turnover uf less than o n c e 
in 12 y e a r s ) . U. S. Deportment ut C o m m e r c e , Statistical Abstract of the 
I'nited States, 1 9 3 9 , Bureau of the Census, p . 8 7 8 . ) Owners of urban resi
d e n c e * maintain that a monthly rental of one per cent of the value of the 
building »» suhVirnt to pay taxes, upkeep, and depreciation, allowing a reason
able return for interest on investment, this means an annual return c f 12 per 
cent ( a capital turnover of about once in 8 y e a r s ) . However, in many areas 
urban landlords must be content with a lower rental, and a 1 0 per cent gross 
return or less annually U capital turnover of aboul or.ee in 1 0 y e a r s ) is not 
uncommon. 

http://or.ee
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as direct and indirect. Direct costs are actual expenditures o r out-of-
pocket costs incurred; indirect costs are alternative incomes fore
gone by the owner. Direc t costs include ( 1 ) expenditures for c lear
ing, draining, filling, and grading to make the land fit for use; ( 2 ) 
taxes and special assessments on the land; ( 3 ) interest on borrowed 
money, if the owner did not have sufficient capital to pay cash for 
his land; and ( 4 ) miscellaneous costs, including sales commissions 
to real estate dealers, abstract charges, title insurance, a n d related 
expenses usually involved in transferring land ownership. Indirect 
costs include ( 1 ) the loss of income which might b e secured if the 
capital or effort w e r e used in some alternative form of investment; 
( 2 ) the losses unavoidably incurred when the land is not in its high
est a n d best use; ( 3 ) the loss in interest which could be obtained 
from the a b o v e two lost incomes, were they available and invested; 
and ( 4 ) the loss of interest which could have been secured, in other 
forms of investment, f rom t h e funds actually spent as direct cos ts . 1 " 

B e c a u s e of the direct and indirect costs involved in urban land 
utilization, land should not b e held out of urban use too long, nor 
brought into such use too quickly. T h e r e are many evidences, par
ticularly in suburban areas, of the tendency to bring land into urban 
use too soon. Oversubdivision has occurred , a n d heavy expenses for 
sidewalks and other special improvements have been incurred with
out corresponding increases in population to utilize the subdivided 
tracts for dwelling sites. As a result, annual special improvement 
assessments have accumulated during the years, and in many cases 
have resulted in allowing t rac ts to go to tax deed a n d revert to pub
lic ownership. In such cases, the owner and society would have been 
better off had the land remained in a less intensive use (such as 
agriculture or forests) where annual improvement and carrying costs 
were lighter, until the time when an effective d e m a n d was estab
lished for dwelling sites on this land. Subdivision and corresponding 
improvements to fit the land for urban use would then have been 
opportune. 

F U T U R E U R B A N L A N D U T I L I Z A T I O N 

T h e normal t rend of economic opportunities, as a nation with 
well-diversified industries and resources becomes more mature , is 
from the country to the city. T h e extent to which urbanization will 

1 ( 1 Dorau and tlinman, op. cit., p. 2 0 7 . 
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p r o c e e d will d e p e n d largely u p o n publ ic policies affect ing agr icul 
t u r e a n d industry. 

T h e F u t u r e o f C i t i e s . If in the U n i t e d Sta tes , for e x a m p l e , t h e 
federal g o v e r n m e n t follows a pol icy o f agr i cul tura l subsidies or p r o 
g r a m s d e s i g n e d to k e e p t h e present n u m b e r of p e o p l e on f a r m s , 
urbanizat ion will not increase . If, on the o t h e r h a n d , industrial u n 
e m p l o y m e n t can b e largely e l iminated t h r o u g h g o v e r n m e n t a l or 
p r i v a t e p r o g r a m s a n d addi t ional e c o n o m i c oppor tuni t ies m a d e avai l 
able in industries, t h e r e will b e a c o n s i d e r a b l e f a r m - t o - c i t y m o v e 
ment of populat ion, b e c a u s e only a b o u t 15 per c e n t of the total 
populat ion is n e e d e d , with m o d e r n p r o d u c t i o n m e t h o d s , to supply 
the foods a n d fibers n e c e s s a r y to support t h e ent i re nat ion. I t is im
possible t o p r e d i c t w h i c h o f t h e s e t w o m a j o r pol ic ies will b e fol
l o w e d , b u t it is e s t i m a t e d that u r b a n r e q u i r e m e n t s in t h e U n i t e d 
Sta tes will increase g r a d u a l l v in t h e future , r e a c h i n g a b o u t 14 mil
lion a c r e s by 19f>0, c o m p a r e d w i t h 12 million acres in 1 9 4 0 . " 

R e g a r d l e s s of t h e national pol icy a d o p t e d , t h e r e will b e grea t 
shifts a m o n g cities in p o p u l a t i o n g r o w t h a n d d e v e l o p m e n t . A l t h o u g h 
from t h e strict engineer ing a s p e c t t h e r e is no limit to the size of a 
ci ty , c e r t a i n e c o n o m i c , social , a n d re la ted aspec ts do limit the size 
of most c i t ies . I n c r e a s e d costs of living a n d doing business asso
c i a t e d with e x t r e m e c o n c e n t r a t i o n s of p e o p l e in small a reas t e n d t o 
c h e c k the unlimited expansion of cities. 

As e c o n o m i c a d v a n t a g e s shift, s o m e cities will g r o w a n d others 
dec l ine . E v e n dur ing per iods o f re la t ive prosper i ty and full e c o 
n o m i c e m p l o y m e n t , s o m e c i t ies d e c l i n e rapidly b e c a u s e of shifts in 
t h e r e s o u r c e base . This is p a r t i c u l a r l y t rue in ci t ies n e a r m i n i n g 
a r e a s or o t h e r types of exploi ta t ive industries . In t h e m o r e stable 
agr i cul tura l areas , c i t ies c h a n g e little even dur ing per iods of severe 
business depression or prosperi ty . O t h e r s e x p e r i e n c e definite b o o m s . 
C o n s e q u e n t l y , it is impossible to p r e d i c t a c c u r a t e l y t h e p a t t e r n o f 
future u r b a n land use . 

I m p r o v e m e n t o f U r h u n L i v i n g . T h e most opt imis t i c a s p e c t of 
the future of cities is the g r o w i n g realization of the m o d e r n prob
lems a s s o c i a t e d with c i ty life. T h e most i m p o r t a n t c a u s e o f u r b a n 
land p r o b l e m s today lies in t h e irrat ionali ty of u r b a n p a t t e r n s . 

1 1 National Resources Board, Report to the President, 1934. p. 151. 
1 1 National Resources Planning Board. Public Land Acquisition in a \ o -

h.mqj Land" Use Praicrarn: Part II, Crban l^nds. Report of the Land Commit
tee. Cowroment Printing Office, February 1941. 
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T h e r e has been no consistent policy or plan in city de\elupment or 
in urban patterns of land use. As long as urban growth continued at 
a rapid rate, the basic land use problems of premature subdivision, 
overcapitalized landholdings, high assessed land values, and similar 
situations did not b e c o m e a c u t e because of booms and new settle
ment. Neglect to plan for growth of urban areas more intelligently 
has created many serious economic problems. 

In most American cities, there is a n area of deteriorating houses, 
marginal business, and general obsolescing both as to location and 
function, which might b e called a blighted a r e a . K t A small, healthy 
city is m a d e up of a fairly c o m p a c t core of business and industrial 
uses, surrounded by residential areas; but as the city grows, this 
core expands, driving the residential uses before it. In this zone of 
transition, inactive residential property waiting to b e c o m e industrial 
or commerc ia l is blighted. As long as t h e expansion is slow a n d con
tinuous, developing evenly from the central part of the city outward, 
the amount of blighted or slum property is small, and the blight 
tends to be temporary. But in the typical American city, blight has 
run wild and has poisoned from 3 0 to 5 0 per cent of the residential 
area . Increased use of automobiles and better highways h a v e built 
new business centers, and caused a flight of population to the sub
urbs. At the same t ime the urban c o r e has stopped expanding in 
area because ot increased vertical use of urban land through multi-
storied buildings. As a result of these developments, the zone of 
transition between business and residential use has b e c o m e a rela
tively wide band from which business shrinks away on one side and 
residence withdraws on the other. N e w business uses tend to be 
piled on top of the downtown heap, or skip over the middle ground 
to establish subcenters in the suburbs, while new residential devel
opments naturally avoid the high prices and squalor of the "orphan 
district" and go to the unused land and open c o u n t r y . 1 4 

Slums develop out of blighted areas because property owners 
allow their property to deteriorate on grounds that it is only a mat ter 
of time before the business center will spread to their property. 
Properties are held for fancy prices based on future expectations 
that never materialize. 

1 : 1 For a more complete statement of this problem, see Mabel L. Walker, 
"Urban Blight and Slums," City Planning Studies xii. Harvard University, 
Boston, Z93S. 

1 4 National Resources Planning Board, Public Land Acquisition. 
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Cities have experienced, periodically, epidemics of wildcat land 
speculation and premature subdivision. Few cities have escaped the 
curse of excess platted land.1-"' Excess plattage areas tend to become 
sterile tracts over which settlement passes to areas even farther out, 
thus putting an even heavier burden on the city for capital outlays 
before it has had time to write off the bad investments in the pre
mature subdivision, and scattering the city's population over an area 
more difficult to service and protect. 

Premature subdivision is not the only form of ovcrintense land use 
that plagues cities. For example, in downtown areas, high land 
values often lead landowners to overbuild and overuse their land 
in order to meet fixed charges. Office buildings and hotels are fre
quently erected in an attempt to justify excessive land values and 
capitalize on congestion. Increased vertical use of tracts by building 
skyscrapers is the usual reaction to excessive land values. The result 
of such overintensive use is extreme congestion of traffic and move
ment within certain parts of the city. 

The problem of congestion is one which is becoming increasingly 
acute in m a n y cities. The failure to plan the streets both as to loca
tion and1 width has caused traffic snarls and has made necessary the 
one-way routing of street use at certain times of the day, particu
larly during the morning work hours and the opening and closing 
business hours of the day. Traffic congestion means more time spent 
in going to and from work, and delay in transporting and delivering 
goods, which in the aggregate are import.nit items in the cost of 
living in congested urban areas. 

Overintense use of certain parts of the city results in inadequate 
areas for recreation, areas which are dark or crowded behind large 
skyscrapers, narrow streets, crowded tenements, and related prob
lems. In many areas, zoning has been necessary to control the use of 
land by limiting the size of buildings, the distance which the build
ings can be placed from the front of the lot facing the street, or the 
distance which must be maintained from the next nearest building. 

Overuse of urban land also tends to bring about underuse of some 
lands within the urban areas—vacant lands which should be built 
upon, as well as the underimproved tracts which should be more 
fully developed. Both are in part the results of overdevelopment 

l f l In 1 9 2 9 , nearly lialf the total lots of the city of Cleveland were vacant, 
and Chicago had pUttrd enough suburban land early in the twenties to house 
18 milium people, (ibid.) 
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e l s e w h e r e . O b v i o u s l y , it w o u l d b e m u c h m o r e in t h e interes ts of t h e 
g e n e r a l w e l f a r e if all t h e t r a c t s w e r e m o r e m o d e r a t e l y u s e d . 

It is n o t likely t h a t t h e r a p i d c h a n g e s w h i c h o c c u r r e d d u r i n g t h e 
p a s t f e w d e c a d e s — p a r t i c u l a r l y t h e t e n d e n c y to o v e r b u i l d o r c o n 
s t r u c t m e c h a n i c a l m o n u m e n t s — w i l l b e c o n t i n u e d . O n e of t h e g r e a t 
a d v a n t a g e s of m e c h a n i c a l s t a n d a r d i z a t i o n is t h e d e c r e a s e in n u m 
b e r of v a r i a b l e s in t h e e n v i r o n m e n t . O n c e c o n s t a n t s a r e e s t a b l i s h e d 
in u r b a n p l a n n i n g , t h e t r e n d t o w a r d h i g h e r dens i t ies a n d o v e r b u i l d 
i n g will n o l o n g e r c o n t i n u e . 1 8 
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C H A P T E R F O U R T E E N 

EVEHY individual enjoys a claim, right, or form of tenure with re
spect to some land, varying from the right of passage over it on a 
street, highway, or trail to ownership in fee simple. W e learned in 
Chapter I V that no one enjoys absolute ownership, and that society 
entrusts certain rights in the use of land resources to private indi
viduals, as long as such trusteeship best serves the social interest. 
Governments have taken away many private rights in land through 
use of the police power, eminent domain, and taxation. Thus, land
owners share their property with the state to some degree, often 
being greatly restricted in uses which they can make of their lands, 
while in other cases they are restricted little, if at all. 

L a n d T e n u r e and T e n a n c y Defined. Land tenure is a broad 
term covering all those relationships established among men which 
determine their varying rights in the use of land. It deals with the 
splitting of property rights, or their division among various owners, 
between owner and occupier, between owner or occupier and 
creditor, and between private owners and the public; and it includes 
assessment of taxes on private rights, and regulation of land use 
through various social control devices. Tenancy is a much more 
limited term than tenure and refers to the occupier's or land oper
ator's practice of renting the land from other individuals (known as 
"landlords") who own it. Thus, tenancy is merely one phase of the 
general field of land tenure, dealing with the splitting of rights be
tween owner and occupier. 

A complete analysis of land tenure includes land credit, land tax
ation, police power, eminent domain, and other social controls, since 
all these involve the division of property rights in land—either be
tween owner or occupier and financier, or between private individ
uals and public bodies. However, since land credit problems are so 
closely related to land values, or to the level at which rights are 
exchanged, 1 and since taxation is a peculiarly important social con-

> Salter divides those aspects of human behavior in which property rights 
in surface units are the dominant directing factor into two groups, as prob-
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trol device apart from police power , eminent domain, and other pro
cedures of public control and regulation, these are analyzed in 
separate chapters . Thus, for each major land use, only those aspects 
of tenure involving tenancy, or the division of rights be tween owner 
and occupier, those involving division of title among various private 
owners, and those involving division of ownership between private 
and public owners—or extensivity, rather than intensivity—will 
b e discussed in this chapter . F a r m tenancy will be given much 
attention, because of the peculiar and widespread problems as
sociated with it in the United States. Tenure problems of other 
major land uses, aside from urban tenancy, chiefly concern private-
public ownership issues, or division of title among various private 
owners. 

F O U N D A T I O N S O F L A N D T E N U R E A N D T E N A N C Y 

IN T H E U N I T E D S T A T E S 

T h e rights and privileges of the public and of private individuals 
in all classes of land are established by law and custom. Conse
quently, tenure is more a phase or function of cultures, laws, cus
toms, a n d societal institutions than is land utilization; but it is not 
necessarily independent of physical backgrounds and foundations. 
L a n d tenure of course , affects land utilization because production 
m a y be increased or reduced by the laws, customs, and institutions 
associated with land tenure.-

A m e r i c a ' s T r a d i t i o n a l L a n d P o l i c y . Early plans for disposal of 
the public domain emphasized the need of revenue to operate the 
new federal government. It was also the avowed purpose of early 
American land policy to establish family-sized farms on the public 
domain, owned by those who operated them. T h e methods used to 
dispose of the public domain, including the credit system, the cash 
sale system, and t h e preemption procedures followed in the early 

lenis arising from ( 1 ) land exchange, and ( 2 ) land tenure. Under the first 
group, he lists land ownership, land values, and land transactions; under the 
second, tenancy, land credit, title splitting, land taxation, and land regulation. 
(See L . A. Salter, Jr. , "The Content of Land Economics and Research Meth
ods Adapted to Its Needs." Journal of Form Economics, vol, X X I V , no. 1, 
February 1942 , pp. 2 2 6 - 2 4 7 ; and the author's comments, ibid., pp. 2 4 9 - 2 5 1 . 

2 F o r example, medieval agricultural production was relatively small, be
cause of the system of feudal land tenure and the lack of scientific farming 
knowledge. See Social Science Research Council, "Research in Agricultural 
L a n d Tenure; Scope and Method," Bulletin 2 0 , New York, April 1933 , p. 2 . 
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p a r t of t h e last c e n t u r y , as well as t h e la ter policies of giving t h e 
land outr ight t o settlers u n d e r h o m e s t e a d laws—all w e r e d e s i g n e d t o 
a c c o m p l i s h this p u r p o s e . 

T h e feeling w a s w i d e s p r e a d that unl imited f r e e d o m of disposi
tion of p r o p e r t y in l a n d w o u l d best serve t o a t ta in the m a j o r a im of 
establishing family-sized f a r m s o w n e d b y those w h o o p e r a t e d t h e m . 
It w a s a r g u e d that this f r e e d o m of disposition of p r o p e r t y in l a n d 
h a d t h e a d v a n t a g e s of e last ic i ty a n d readiness of a d j u s t m e n t t o 
c h a n g i n g condi t ions , so t h a t u n d e r it e a c h individual w a s f r e e t o 
a c q u i r e a n d o w n t h e size a n d t y p e of f a r m unit he w a s best fitted 
to h a n d l e . T h i s belief res ted on t h e assumption that t h e major i ty of 
individuals will ac t c o n t i n u o u s l y in their o w n interest , a n d that t h e 
individual interest c o i n c i d e s with the social 01 publ ic interest / ' T h e 
e x t e n t of fa rm t e n a n c y in t h e U n i t e d Sta tes t o d a y , a n d t h e p r o b l e m s 
a s s o c i a t e d w i t h it, a r e a m p l e e v i d e n c e that in p r a c t i c e t h e pr inc iple 
d o e s not w o r k out a l t o g e t h e r in this w a y a n d t h a t a n u m b e r of 
socially undesi rable results h a v e s t e m m e d f rom our t radit ional 
policy ol c o m p l e t e I r e e d o m of disposition of l a n d e d p r o p e r t y . 4 

L e g a l B a c k g r o u n d o f L a n d T e n u r e i n t h e U n i t e d S t a t e s . 
A m e r i c a n l a n d law springs largely f rom E n g l i s h c o m m o n l a w . In 
e l e v e n t h c e n t u r y E n g l a n d , t h e king a s s u m e d s u p r e m e r ight o v e r all 
land, a n d as l o r d sovereign div ided t h e l a n d a m o n g his vassals , w h o 
h a d n o original rights in t h e land, but only those r ights d e r i v i n g 
f r o m t h e king's g r a n t . T h e m e s n e lords in t u r n t r a n s f e r r e d t h e l a n d 
to their tenants ; but all land, in t h e last analysis , b e l o n g e d to the 
king. E a c h individual in the chai n , b e l o w the rank of lord, held or 
used the land on condit ion of p e r f o r m i n g c e r t a i n services or dut ies . 
T h u s , all laud w a s "feudal" land, as c o n t r a s t e d w i t h " a l l o d i a l " l a n d 
w h i c h the o w n e r possessed in his o w n right ; a n d " t e n u r e " c o n c e r n e d 
the relat ionships b e t w e e n the g r a n t o r a n d t h e g r a n t e e in r e g a r d t o 
l ights in l a n d / ' 

This feudal relationship b e t w e e n lord a n d o v e r l o r d h a s given rise 
t o c o u r t c o n t r o v e r s i e s in t h e U n i t e d S t a t e s . S o m e c o u r t s h a v e h e l d 

a L. C. Crav, "Our Major Lund Use Problems and Suggested Lines of 
Action," U . S. Department ut Agriculture Yearbook, 1940, Governnment Print
ing Office, p. 405. 

* After title passed to private owners, there were no restrictions ou the 
right of the owner to dispose of tlw land in any way or at any time be might 
desire, although state laws were passed to determine the direction of owner
ship, in case the owner died intestate. 

'*Ct. M. W. Spiegel. Lund Tenure Policies at Home and Abroad, Univer
sity of North Carolina Press, 1941, p. 8. 
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that there were no limits to the extent to which the common law was 
adopted in the Colonies, while others have insisted that only the 
portion was adopted which was applicable to colonial conditions. 
The fact remains that in colonial times oaths of fealty to the lord 
were taken, and services (often nominal rents) rendered. Some 
authorities argue that after the Revolutionary W a r the feudal posi
tion of lord sovereign, previously occupied by the king, passed to 
the state with other sovereign rights. Statutes or judicial decisions 
have declared restricted tenure non-existent in some states—that is, 
the last vestige of feudal import has been removed, and individual 
title derived from the government involves the entire transfer of 
ownership of the land; or in other words, ownership is purely 
allodial.''' 

Regardless of the relative merits of these arguments, the fact re
mains that in the United States the people traditionally consider 
ownership as assigning absolute control. Consequently, various 
schemes of land reform, like the proposal of land nationalization 
which had a wide following in England, would not be received to 
the same extent in the United States, where the people are not 
accustomed to regard the right of the landowner as limited. 7 The 
almost unlimited freedom of disposition of property in land, devel
oped in the United States through our traditional land policy of 
rapidly settling the public domain, has created a widespread feeling 
on the part of most Americans that the rights of individual owners 
are not limited. Not until this aspect of American culture is sig
nificantly changed will certain desirable reforms in farm tenancy 
and related land tenure adjustments, including major soil conserva
tion and related programs for wise utilization of natural resources, 
be established and operated most effectively. 

A G R I C U L T U R A L L A N D T E N U R E A N D T E N A N C Y 

Public ownership has not been generally recommended, nor has it 
been a major issue in the United States for agricultural land, as it 

"These states are Connecticut, New York, Maryland, Virginia, Ohio, Wis
consin, West Virginia, Minnesota, California, and possibly Kentucky. (Ibid.) 

' Spiegel indicates that in England, where the doctrine of "feudal" or 
limited tenure was never given up, various schemes of land reform, and even 
the proposal of land nationalization, found a wide response because the people 
were accustomed to regard the right of the owner or occupier as limited. (See 
ibid., p. 10 . ) 
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has been for certain other major types of land. American agricul
ture, as we have noted, consists of millions of small, family-sized, 
generally diversified units; and many of the more serious economic 
and social problems associated with private ownership and exploita
tion (particularly in mineral and forest lands) have not arisen in 
agriculture. Farm tenancy, or the division of property rights be
tween agricultural landowners and occupiers, has given rise to seri
ous problems in the United States. Consequently, analysis of agri
cultural land tenure problems and policies in this chapter is con
cerned with farm tenancy, its extent, trends, causes, characteristics, 
and arguments for and against it, with methods of improving it. 

Farm tenancy in the United States has recently received a great 
deal of attention, as reflected in the report of the President's Com
mittee on Farm Tenancy ( 1 9 3 7 ) , the passage of the Bankhead-
Jones Farm Tenant Act (1937) , the passage of some state legislation 
dealing with landlord-tenant relations, and the appointment of state 
farm tenancy committees. The depression thirties, which were ac
companied by severe drought and crop failure, aggravated the 
problems associated with farm tenancy, and helped to focus public 
attention upon the nature of farm tenancy and its place in the 
economy. 

The Census of Agriculture defines farm tenants as farmers who 
rent all the land they operate. This would include all croppers, cash 
renters, standing renters, and various kinds of share renters who 
rent all their land. Sharecroppers are listed separately, and are de
fined as tenants who own no work stock. The laws of some states 
define sharecroppers as tenants, while others hold that share
croppers are laborers. s The census classifies farmers who rent part 
and own part of the land they operate as part owners, although the 
problems which arise in connection with the rented portions of 
these farms are in many respects similar to the problems associated 
with full tenancy and shareeroppiiig. The census makes a separate 
luting showing farms operated by hired managers, and these opera
tors should be considered as employees or laborers rather than as 
tenants. 

Trend of F a r m Tenaney. Farm tenancy has existed in one 
form or another for thousands of years; even in early historic times 
fanners rented laud, paying a share of the crops, cash, or personal 

• See U. 5- Department of Agriculture, Farm Tenancy, bureau of Agricul
tural Economics. County Planning Series no. 9, p. 4. 
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services. In the United States, some farmers have always rented 
land, but only in the last seventy-five years has farm tenancy as
sumed major proportions. In 1880, a fourth of the 4 million fanners 
in the nation were tenants, and during the next fifty-five years the 
number of tenant farms increased from about a million to nearly 3 
million ( a gain of 180 per c e n t ) , while the number of farms in
creased only 32 per cent. Thus, in 1935 , 42 per cent of the 6 [ 4 mil
lion farmers were tenants. F r o m 1935 to 1940, the total number of 
tenants, as well as the number of tenants in proportion to the total 
number of farmers, declined. T h e percentage of tenancy in 1940 was 
3 9 per cent, and the total number of tenants, 2 ,361 ,000 , compared 
with 2 ,865 ,000 in 1935. 

F a r m tenancy increased in every d e c a d e from 1880 to 1930. T h e 
proportion of tenants to all farm operators declined slightly, how
ever, from 1930 to 1 9 3 5 ( 4 2 . 4 per cent to 42 .1 per c e n t ) and still 
more from 1935 to 1940 (42 .1 per cent to 38.7 per c e n t ) . T h e great
est increase in the percentage of tenancy occurred during the 
d e c a d e from 1890 to 1900 ( 2 8 . 4 per cent to 35 .3 per c e n t ) . 

T h e relatively large increase in tenancy during the d e c a d e of the 
nineties m a y be in part accounted for by the fact that free land in 
the United States substantially disappeared after 1890. All figures on 
tenancy must be used with care , because of the limitations of census 
data . H o w many croppers were counted as tenants in 1880 and what 
the rate of increase was before 1920 in the number so counted will 
never b e known. It is generally recognized, however , that many 
were not counted as tenants at the outset, and that the count has 
increased as the enumerators have learned better how to follow in
structions. It is also known that during these years more and more 
plantations w e r e being broken up into cropper holdings. 1 1 

E x t e n t o f F a r m T e n a n c y in t h e U n i t e d Sta tes . Approximately 
two out of every five farmers in the United States rent all the land 
they operate , and an additional tenth rent a portion of their operat
ing units. Consequently, almost exactly half the fanners of the 
United States rent all or part of their fa rm s . 1 " 

F a r m tenancy is more pronounced in the South than in any other 
major section of the United States. ( S e e F igure 3 6 . ) More than half 

, J C f . J. D. Black and R. H. Allen, " T h e Growth of Farm Tenancy in the 
United States," Quarterly Journal of Economics, vol. LI, May 1937, pp. 3 9 9 ff. 

1 0 The 1940 census of Agriculture lists a total of 6 , 0 9 6 , 7 9 9 farmers, of 
whom 3 , 0 8 4 , 1 3 8 are full owners, 6 1 5 , 0 3 9 part owners, and 2 , 3 6 1 , 2 7 1 , or 38 .7 
per cent tenants. A total of 3 6 , 3 5 1 farms are operated by hired managers. 
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of all farmers in the sixteen southern states are farm tenants. This 
number (which includes c r o p p e r s ) comprises almost two-thirds of 
the total tenants and croppers in the nation. In the northern states 
( the 21 states in the North Atlantic and North Central divisions) , 
about a third of the farmers are tenants, although the proportion 
varies considerably among the states within this group. Tenancy is 
lightest in the eleven western states, fewer than a fourth of the 
farmers being tenants. 

T h e proportion of land in farms under lease is considerably dif
ferent from the above figures. F o r example, in the western states 
where tenancy is lowest, large acreages of rented grazing lands 
make up more than two-fifths of all western land in farms operated 
under lease. ( S e e F i g u r e 3 7 . ) These figures do not include some of 
the federal, state, railroad, and absentee-owned land rented to 
ranchmen for grazing purposes, so that the actual proportion of 
rented land is even greater . Another factor accounting for the dif
ference in proportion of rented land and proportion of tenant 
farmers is the fact that farming corporations are extensive renters in 
the specialized cash crop areas where much of the work is done by 
migratory agricultural laborers. Moreover , there are a number of 
"pockets" in these cash crop areas ( a n d also in the semi-arid dry 
farming areas ) where the tenancy rate is comparatively h i g h . " 

T h e r e is a close correlation between the amount of farm tenancy 
and the type of farming practiced. Areas of high tenancy are pre
dominantly those of specialized cash crop production—especially the 
production of cotton, tobacco , wheat , and corn. Rental contracts are 
usually m a d e for one year, without specific assurance of renewal. 
Moreover, most leases provide for payment of rent as a share of the 
crop. One-year leases and share rentals tend to encourage produc
tion of annual staple crops for sale, and are not readily adaptable to 
livestock farming, fruit-growing, dairying, or similar types of farm
ing which do not complete one cycle of production for several years. 
T h e highest rate of tenancy exists on cotton farms, where two-thirds 
of all the operators are tenants. T e n a n c y in tobacco , corn, and 
wheat farms is also high. Tenant farmers make up about 4 5 per cent 

1 1 In some of the western states where Orientals make up a significant 
portion of farm operators, state legislation prohibiting them from owning land 
has been a special factor tending to increase tenancy rates. However, purchase 
of land by American-bom children of Oriental parents is tending to offset the 
effect of these laws. (See Farm Tenancy, Report of the President's Commit
tee, 1937, p. 3 6 . ) 



FIC.LTHE 3 7 . F a r m L a n d Operated Under L e a s e as a Percentage of Atl Lands in F a r m s , 1 9 4 0 . ( S o u r c e : U. S, 
Department of Agriculture, Bureau of Agricultural E c o n o m i c s . ) 
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of nil farmers, in areas where these three types of agriculture pre
dominate. The average proportion of tenancy is approximately half 
of all farmers in areas where rice and sugar cane predominate . Jn 
contrast to these relatively high percentages of tenancy, less than a 
fifth ol the fanners in dairy regions and less than a third of those in 
general farming areas are tenants. 

C a u s e s o f t h e G r o w t h o f F a r m T e n a n c y . T h e rapid growth of 
farm tenancy in the United States, where a federal policy of encour
aging operator ownership has been diligently followed, raises many 
questions as to how and why a high proportion of tenancy has de
veloped. No one single factor has been the entire cause, but farm 
tenancy tends to increase with the commercialization of agriculture. 

Land Ownership in Fee Simple Absolute. One of the most im
portant factors—considered by some the most important—in the 
growth of tenancy is our policy of permitting land to be made priv
a te property in fee simple absolute . 1 - This policy permits property 
accumulation and transfer with practically no restrictions on its use 
or disposition. It is undoubtedly correct to say that our ancestors, 
who struggled so long to free themselves from the restraints of a 
feudal land tenure system, went too far in the opposite direction in 
their zeal to c rea te conditions which would eliminate such re
straints. F o r example, primogeniture and entail were abolished early 
in the history of the United States, to discourage retention of large 
tracts in the hands of one family and to impede development of a 
landed aristocracy like that which had developed in E u r o p e . T h e 
American system of land ownership in fee simple absolute makes 
land freely salable and easy to mortgage . This freedom of use and 
disposal of land has m a d e it possible to treat land m u c h the same as 
any other commodity. T h e most undesirable results of complete 
freedom of disposition of landed property were postponed in a 
young pioneer society where there was a rapid expansion of eco
nomic activity and profit opportunities through various speculative 
and financial devices. 

Disposition of the Public Domain. Another important factor in 
tenancy growth in the Uni ted States has been the procedure fol
lowed in disposing of the public domain. F o r nearly three-quarters 
of a century before 1862 when the first homestead a c t was passed, 
public domain tracts were sold at public auction, with practically no 
limitations on the amount of land acquired or purposes of acquisi-

i a C f . ibid., y. 3 9 ; and Gray, op. cit., pp. 404 ff. 
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tion. Moreover, these sales continued until 1890, and homestead 
policy was then modified to permit money commutation of part of 
the required period of occupancy. 

The rapid disposal of much of the public domain in small units of 
40, 80, or 160 acre tracts through sale and homestead entries has 
resulted in division of the western lands into numerous small hold
ings. The dry farming and ranching practices adapted to the arid 
and semi-arid regions require considerably larger acreages than 
these for satisfactory operating units, or even larger than the maxi
mum of 640 acres which the amended Homestead Act of 1916 
granted. 1 : 1 

One of the most serious land use problems of the arid and semi-
arid regions is that of blocking the numerous small ownership tracts 
into units of economic size controlled for maximum productivity. 
These numerous small tracts are scattered in shotgun fashion among 
many types of owners, including railroads, investment and mortgage 
companies, commercial banks, insurance companies, land banks, 
non-resident individuals, non-operating residents, resident opera
tors, county state, and federal governments, and others (see Figure 
3 8 ) . The thousands of separate properties, combined with absentee 
ownership, makes the problem of working out effective utilization 
difficult. The numerous small absentee-owned, scattered parcels 
necessitate farmers and ranchers leasing from several owners resid
ing in various parts of the nation. This places the operator in an un
certain position because he has no assurance from year to year that 
he can maintain his operating unit intact. This insecurity encourages 
misuse and abuse of the land. Considerable progress in blocking out 

1 1 Studies show that some 4 0 0 0 acres of average range land are required 
fur a small family ranch operating unit without irrigation. I f irrigated lands 
or wild hay meadows are available for hay production, the acreage of range 
laud necessary tor a \ali\t.tt tory family unit can be reduced in the ratio of 
about 12 acres of range laud for each a c r e of hay land. Thus , if a ranch 
family operated 1 0 0 acres of bay and about 2 5 0 0 acres of grazing land, it 
would be a fairly adequate family-sized ranch unit . ( S e e M. H . Saunderson, 
"A Method for the Valuation of Livestock Ranch Properties and Crazing 
L a n d s , " Montana Agricultural Experiment Station Mimeographed Circular 6, 
March 1 9 3 4 ) . In the case of dry farming lands. 8 0 0 acres are necessary for 
fairly efficient operation of a three-plow tractor with its associated equipment. 
With (his size of unit on the better dry farm lands of the semi-arid sections, 
the average operator can earn a satisfactory labor income for the year for 
family t h i n g .\penses. ( S e e R. R. Renin- a n d II . H . L o r d , "Assessment of 
Montana F a n n L a n d s , " Montana Agricultural Exper iment Station Bulletin 
34S, October 1937 . p p . 53-56.) 

file:///ali/t.tt
file:///penses
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F I G U R E 3 8 . Ownership Pattern of Petroleum County, Montana, March 1 , 
1 9 3 7 . ( S o u r c e of d a t a : Montana Agricultural Exper iment Stat ion. ) 

ing over lands abandoned by their less successful neighbors; ( 2 ) 
voluntary grouping of ranchers to form cooperative grazing districts 

the small tracts and establishing more secure occupancy and use of 
farm and ranch lands has been made in recent years by: ( 1 ) con
solidation of farms and ranches by the more successful ranchers tak-
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and acquire effective control of a given area (collective t e n u r e ) ; 1 1 

( 3 ) establishment of adequate control of the public range in areas 
where federal lands are u significant portion of the total through the 
Taylor Crazing Act; and ( 4 ) outright purchase of the numerous 
small privately owned tracts in selected areas by the federal govern
ment to block out adequate operating units. 

Speculation and High Land Values. A third important cause of 
tenancy growth in the United States is speculation and resulting 
high land values, which are closely associated with the two preced
ing factors. A considerable amount of land speculation was due to 
the rapidity with which the public domain was disposed of, and the 
expanding market for agricultural products accompanying rapid in
crease in population. Many believed that, since land is physically 
limited in amount, it would not be many years before continued 
population increase would result in a scarcity of agricultural lands 
and an increase in agricultural prices. Land values rose almost con
tinuously until 1920. and this upward trend caused a widespread 
practice of anticipating in advance further increases in land values 
and capitalizing these anticipated rises into current values. The re
sult was to force land values out of line with land productivity, with 
resulting increases in taxes, interest, and related overhead charges. 

Agricultural prices in the intcrwar period ( t h e years between 
World W a r 1 and World W a r I I ) were not sufficient to support 
these high costs, and large numbers of farm bankruptcies and fore
closures resulted. In most cases, these forced transfers caused owner
ship to be taken over by the creditor (usually an absentee owner) 
and tenancy increased accordingly. 

The Cropper System. Certain conditions which developed from 
the freeing of slaves at the close of the Civil W a r help to account 
for the high proportion of tenancy in the southern states. The fact 
that planters had ample land and experience in management, but 
no funds for paying wages to their former slaves, together with the 
availabilitv of hundreds of thousands of recently freed slaves, un
accustomed to wages, uneducated, iniproverished. and familiar with 
cotton cultivation under rigid supervision and direction, made a 
perfect combination for development of the cropper system of ten
ancy. Theoretically at least, the cropper system tended to give the 

l * S e r M. II . Saunderson and N. \V. Monte, "Grazing Districts in Mon
t a n a : Their Purpose a n d Organization P r o c e d u r e , " Montana Agricultural Ei-
pf-riim-nt Station Bulletin 326. 1936. 
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former slave a greater interest in his work, and to force him to share 
losses due to his own neglect, at the same time that it minimized 
the cash outlay of the landlords w h o furnished the land, teams, a n d 
implements and usually secured half the crop. 

T h e very low economic and social status of Negro croppers in the 
South has caused many to condemn the cropper system. T h e social 
status of most Negro croppers is only once removed from slavery. 
W i t h the serious economic problems resulting from declining for
eign markets for American cotton in recent years, the economic 
aspects of the cropper system have been extended to poor-white 
farmers, who have increased in number. 

Recurring Economic Depressions. E c o n o m i c depressions stimu
late farm tenancy growth. During depressions, there is a tendency 
for wealth, particularly that represented by property in land, to con
centrate in the hands of the more astute and financially fortunate. 
Prices of farm products tend to be among the first to decline during 
depressions, a n d d r o p faster a n d farther than prices of other com
modities. At the same time, charges which make up a large propor
tion of the farmer's cash expenses (like taxes and interest) are fixed, 
or decline very slowly. H e a v y reliance upon the general property 
tax, combined with the fact that farm real estate constitutes about 
five-sixths of the farm investment, indicates how important fixed 
charges like taxes and interest can b e c o m e during depression periods 
of greatly reduced farm income. W h e n agriculture was less commer
cialized, depressions were not so disastrous, but the increasing com
mercialization of agriculture through mechanization and specializa
tion increases the amount of farm bankruptcies, foreclosures, and 
poverty accompanying depressions. 1 ' ' 

Credit and Tax Policies. Credit and tax policies have played im
portant roles in farm tenancy growth. In earlier years, farm loans 
w e r e m a d e for very short periods of from three to five years, with 
high interest charges running from 8 to 12 per cent, or more, and 
loans were m a d e on high appraised values. U n d e r these conditions, 
a high proportion of farm bankruptcies and foreclosures were in
evitable. Control by "landlords" over agriculture may be preventive 

1 L Three-quarters of a million farms changed ownership through fore
closure and bankruptcy sales during the five depression years, 1 9 3 0 - 1 9 3 4 . 
Large numbers were also transferred to creditors or sold to avoid foreclosure. 
(See Form Tenancy, Report of the President's Committee, pp. 4 4 - 4 5 , for a 
more detailed statement of the depression forces which operate to increase 
lann tenancy.) 
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o r r e s t r i c t i v e , b u t t h e f e d e r a l l a n d b a n k s w h i c h n o w h o l d a b o u t t w o -
fifths o f t h e a g g r e g a t e f a r m m o r t g a g e d e b t a r e , t h r o u g h t h e i r c r e d i t 
p o l i c i e s , v e r y i m p o r t a n t in d e t e r m i n i n g l a n d u t i l i z a t i o n a n d t e n u r e . 
A g r i c u l t u r a l l a n d v a l u a t i o n a n d c r e d i t p r o b l e m s , a n d t h e u s e o f 
c r e d i t i n s t r u m e n t s as m e t h o d s of l a n d u s e a n d t e n u r e c o n t r o l , a r e 
d i s c u s s e d in m o r e d e t a i l in t h e f o l l o w i n g c h a p t e r . T h e t a x s y s t e m o f 
t h e U n i t e d S t a t e s , w i t h i ts p r e d o m i n a n t e m p h a s i s u p o n g e n e r a l 
p r o p e r t y , h a s p l a c e d a p a r t i c u l a r l y h e a v y b u r d e n u p o n f a r m o w n e r 
s h i p . I n e q u a l i t i e s in l a n d a s s e s s m e n t , h e a v y loca l t a x levies , a n d r e 
l a t e d tax f a c t o r s h a v e c o n t r i b u t e d s i g n i f i c a n t l y t o i n c r e a s e d f a r m 
t e n a n c y t h r o u g h f o r c e d t r a n s f e r s of l a n d o w n e r s h i p b y tax d e e d a n d 
m o r t g a g e f o r e c l o s u r e s in t h e s e m i - a r i d G r e a t P l a i n s . 

Natural Hazards. D r o u g h t s , floods, a n d o t h e r n a t u r a l h a z a r d s 
w h i c h w e r e p a r t i c u l a r l y p r o n o u n c e d in t h e t h i r t i e s h a v e d i s c o u r a g e d 
f a r m o w n e r s h i p in s o m e s e c t i o n s . H i g h o w n e r s h i p risks a n d r e s u l t i n g 
e c o n o m i c v u l n e r a b i l i t y in m a r g i n a l a r e a s l ike t h e G r e a t P l a i n s a n d 
s i m i l a r s e m i - a r i d s e c t i o n s , w h e r e n a t u r a l h a z a r d s a r e p a r t i c u l a r l y 
g r e a t , h a v e c a u s e d m a n y f a r m o p e r a t o r s t o r e g a r d t e n a n c y a s m o r e 
d e s i r a b l e t h a n o w n e r s h i p , p a r t i c u l a r l y w i t h e x i s t i n g c r e d i t a n d t a x 
p o l i c i e s . 1 " 

L a n d l o r d - T e n a n t R e l a t i o n s i n t h e U n i t e d S l a t e s . T h e a r r a n g e 
m e n t s e f f e c t e d b e t w e e n l a n d l o r d a n d t e n a n t r e g a r d i n g t h e r i g h t s 
a n d d u t i e s o f e a c h h a v e a m a r k e d e f f e c t o n l a n d u t i l i z a t i o n a n d t h e 
e c o n o m i c a n d s o c i a l s t a t u s o f f a r m t e n a n c y . 

Forms of Rent Payment. V a r i o u s f o r m s o f r e n t p a y m e n t i n c l u d e 
c a s h , l i v e s t o c k s h a r e , c r o p s h a r e , c r o p s h a r e c a s h , s h a r e c r o p p i n g 
( w h e r e t h e t e n a n t s u p p l i e s l a b o r o n l y , t h e l a n d l o r d s u p p l y i n g l a n d 
a n d e q u i p m e n t ) , s t a n d i n g r e n t ( w h e r e a s t a t e d a m o u n t of t h e p r i n 
c i p a l c r o p s is p a i d a s r e n t ) , o r s t a t e d p r i c e r e n t i n g ( w h e r e t h e r e is 
a n a g r e e m e n t t o r a i s e c r o p s o r s t o c k a n d d e l i v e r t h e m to t h e l a n d 
o w n e r a t a s t a t e d p r i c e p e r u n i t ) . U n d e r t h e l i v e s t o c k s h a r e a n d 
c r o p s h a r e f o r m s of r e n t p a y m e n t , t h e s h a r e w h i c h g o e s t o t h e l a u d -

1 , 1 It is significant that in sunn.' ureas of the Great Plains in the thirties 
owners voluntarily allowed their lands to go to tax deed, on the grounds that 
they could rent the Unds Ironi public agencies after tax-deed foreclosure 
cheaper than they could afford to own the lands and pay the high taxes 
charged. For a brief statement showing the economic significance of fluctu
ating farm prices and relatively high taxes in areas where natural conditions 
create a high degree of uncertainty in crop production and range earning 
capacities, see R. R. Renne and II. H. Lord. "Montana Fann Price Variations," 
Montana Agricultural Extension Service Circular 9 3 , June 1938. and 'Montana 
Farm Taxes," Montana Agricultural Extension Service Circular 94. June 1938. 
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lord varies in different areas of the country. T h e most usual arrange
ment under livestock share leasing is for the landlord and tenant to 
share the ownership of all, or a large part, of the productive live
stock, usually sharing receipts and expenses on a half and half basis, 
except that the tenant supplies all the labor. 

C r o p share renting is the most c o m m o n method of leasing for the 
country as a whole, and in many areas a half-and-half share basis 
is common, although there is a tendency for the share rent paid to 
be smaller on very intensive crops like cotton and tobacco than on 
less intensive crops like small grains a n d corn. Livestock share leas
ing usually grows out of or results in a close association between the 
landlord and tenant. C r o p share renting is particularly well adapted 
to areas in which a single cash crop is produced. It has a very im
portant weakness in that it provides little opportunity for the pro
duction of livestock and tends to emphasize the sale off the farm of 
most of the crops produced, which tends to deplete the soil. More
over, studies indicate that there is no necessary relation between the 
landlord's share and the yield or productivity of the soil. In many 
areas, division of the share between the landlord and tenant seems 
to be established and continued more by custom than by yield or 
productivity rating of the l a n d s . 1 1 

U n d e r cash renting, the tenant ordinarily has the greatest degree 
of f reedom in the utilization of the land of any form of renting. C a s h 
renting tends to lead to less soil exploitation than crop share renting 
because livestock enterprises are more intensively developed, secur
ity of occupancy is greater , and the cash tenant is usually in a m u c h 
stronger financial position than the share tenant. This is the typical 
picture where cash renting is common, although in some share rent
ing areas only the smallest and poorest farms arc rented for exorbi
tant cash rates to highly insecure and financially weak tenants. 
U n d e r these conditions, results of cash renting are decidedly un
favorable. 

Length of Leases. A great variation also exists in the length of 

1 7 It would seem logical to assume that on the more fertile and produc
tive lands the share which goes to the landlord would be greater than that in 
the case of very poor or unproductive lands, because on the latter the propor
tion of the total return required for producing the crop—the tenant's labor, 
cash expenses, etc.—is greater and the tenant would have to have a larger 
share of the total product to meet his expenses. In some preliminary studies 
in Montana by the author, no correlation seemed to be found between the 
division of the share and the productivity rating of the soil. 
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Jease p e r i o d s , a n d in t h e f o r m o f leases . M a n y leases are f o r only 
o n e year , o t h e r s a r e for periods of five t o ten y e a r s , o r e ve n longer . 
T h e y e a r - t o - y e a r lease is prevalent t h r o u g h o u t t h e U n i t e d Sta tes , 
a n d the most c o m m o n plan is for t h e lease to run indefinitely a n d to 
c l o s e only b y a t e r m i n a t i o n n o t i c e given several m o n t h s before a 
specified d a t e . A less c o m m o n a r r a n g e m e n t is for landlords to grant 
relat ively l o n g - t e r m leases, usually f rom t h r e e t o five years , but r e 
serve t h e right to t e r m i n a t e t h e lease by not ice s o m e t ime in a d v a n c e 
o f a set d a t e . This does not g ive t h e t e n a n t m u c h m o r e secur i ty o f 
t e n u r e t h a n t h e y c a r - t o - > e a r l e a s e , a n d m a k e s it impossible for h i m 
t o plan his f a r m i n g o p e r a t i o n s o v e r a p e r i o d of y e a r s . O n t h e o t h e r 
hand, fixed leases of t h r e e or five y e a r s , or longer , h a v e m a n y d i s a d 
v a n t a g e s f rom t h e landlord's p o i n t of v i e w , a l t h o u g h such fixed-
per iod leases c a n b e wri t ten t o g ive t h e landlord an option of t e r m i 
nat ing t h e lease a t the e n d o f a n y c r o p y e a r , p r o v i d e d that t h e 
t e n a n t is definitely unsat is fac tory , as i n d i c a t e d by doing cer ta in 
things p r o h i b i t e d in t h e lease . 

T h e relat ionships b e t w e e n t e n a n t a n d landlord, h o w e v e r , c a n n o t 
be i m p r o v e d mere ly by signing the landlord a n d t e n a n t to a fixed 
c o n t r a c t for a p e r i o d of y e a r s . H a r m o n i o u s working relations b e 
t w e e n t h e t w o m u s t be built upon a s o u n d basis a p p r o x i m a t i n g t h e 
c h a r a c t e r of a business p a r t n e r s h i p , a n d this requires a n intelligent 
and s a n e a t t i t u d e on t h e part of both . T e n a n c y condit ions c a n b e 
m a d e q u i t e sa t i s fac tory a n d socially c o n s t r u c t i v e w i t h o u t the l a n d 
lord's c o o p e r a t i o n , t h r o u g h legislation p l a c i n g m o r e m a n a g e r i a l f ree
d o m a n d responsibili ty in t h e h a n d s of t h e opera tor—as h a s b e e n 
d o n e in s o m e o t h e r countr ies . 

T h e use of provisions in leases that c i t h e r p a r t y must give the 
o t h e r n o t i c e a specified period in a d v a n c e of t h e d a t e of terminat ion , 
if he plans to t e r m i n a t e the c o n t r a c t ( p r o v i d i n g that this p e r i o d is 
sufficiently long t o assure t h e t e n a n t t i m e t o a r r a n g e f o r a n o t h e r 
p l a c e ) is a b o u t t h e m o s t e f fec t ive w a y o f d e a l i n g w i t h t h e f a r m 
lease p r o b l e m , so far as t e r m of leases is c o n c e r n e d . 

Written is. Verbal Leases, M o s t f a r m leases in the U n i t e d Sta tes 
a r e mere ly v e r b a l a g r e e m e n t s or u n d e r s t a n d i n g s b e t w e e n l a n d l o r d 
a n d tenant . In m a n y a r e a s wri t ten c o n t r a c t s a r e relat ively few, o r 
p r a c t i c a l l y non-exis tent . T h e ora l lease is c o n v e n i e n t for m a k i n g 
c h a n g e s , but is likely to give rise t o m i s u n d e r s t a n d i n g s w h i c h w o u l d 
be less likely w i t h a specific wri t ten c o n t r a c t , a n d m a y c a u s e diffi
cul t ies or failures to r e n e w lease* at t h e e n d ot t h e year . 
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Insecurity of Occupancy. Most farm tenants do not have any 
security of occupancy from year to year . 1 " Without such security, 
tenants are not likely to use farm practices which look further ahead 
than the present year. The likelihood of moving, combined with the 
fact that upon departure tenants cannot ordinarily obtain compen
sation for improvements made, restrains them from making improve
ments on the farm where they are temporarily located. Statutes in 
many states, as well as the common law, cause an improvement 
affixed to the soil by an agricultural tenant to become the property 
of the landlord at the termination of the lease. Some states have 
already changed their statutes to allow tenants to take away remov
able fixtures and improvements, while other states have changed 
the common-law rule by requiring landlords to make all repairs and 
improvements; but neither of these adjustments covers improve
ments that cannot be removed. F a r m tenants do make many such 
improvements, including application of lime and fertilizer, construc
tion of fences, ditches, and roads, and terracing. 1 9 

If productivity is to be maintained, tenants must make improve
ments. Consequently, plans should be worked out which will en
courage them to do so. This will involve incorporating into the writ
ten lease plans for compensation to the outgoing tenant for the 
unexhausted value of such improvements. Although, at present, the 
number of written farm lease contracts is comparatively small, there 
has been some tendency toward the increasing use of written leases. 
Compensation for improvements made by the tenant may be of two 
main types, ( 1 ) improvements which the tenant cannot make with
out prior consent of the landlord, and ( 2 ) improvements which he 
is free to make without consulting the landlord. More permanent 
types of improvements (buildings, permanent fences, commercial 
fruit and vegetable enterprises, and the like) are usually included in 

l b Marshall Harris, "Compensation as a Means of Improving the Farm 
Tenancy System," U. S. Resettlement Administration, Land Use Planning Pub
lication 14, 1937, mimeographed. 

1 ! ' The census of Agriculture reports that during the crop year 1929 some 
type of fertilizer or limestone was used on almost a million tenant-operated 
farms at a total cost of over 100 million dollars. There was also an expendi
ture of over 2 0 0 million dollars for feed during the same year. Both of these 
items add to the fertility of the soil, and the average of these two items per 
tenant-operated farm amounted to 397 dollars—enough to be of considerable 
importance in landlord-tenant relations. (See Farm Tenancy, Report of the 
President's Committee, pp. 5 0 - 5 1 . ) 
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the former, and items like application of fertilizer and manure , lime
stone, and related improvements in the latter. 

Compensation for Improvements and Penalties for Deterioration. 
T h e amount which the landlord should pay the outgoing tenant for 
unexhausted improvements should ordinarily be agreed upon in 
a d v a n c e . ^ T h e tenant should agree to keep a complete cost record 
of improvements h e makes, so that the amount of his compensation 
at termination of the lease can b e equitably determined. In c a s e the 
landlord and tenant disagree on the amount of compensation, an 
appeal should be m a d e to an arbitrative board selected by the 
parties concerned. This procedure should work out satisfactorily in 
most cases, though there will be instances when the temperaments , 
personalities, and characters of the two contract ing parties m a y 
make satisfactory settlement impossible. Although there has been an 
increased tendency in recent years to incorporate compensation 
provisions in lease contracts , t h e prac t i ce is still not very general . 
Only the more farsighted landlords appear to have adopted this 
pract ice . Fai lure to use such compensation provisions more gener
ally is an important factor accounting for some of the more signifi
cant shortcomings of farm tenancy in the United States, partly 
account ing for the low e c o n o m i c a n d social status of fa rm tenants 
in many sections." 1 

Many written leases specify that the tenant must treat the prop
erty in a good and proper manner, or return the farm in as good 
condition as when he first rented it, ordinary wear and depreciation 
of course being excepted. As a mat ter of fact, considerably more 
written leases contain this provision than provisions for compensa
tion for unexhausted value of improvements made by the tenant. It 
should b e added, however , that in cases where the farm deteriorates 

-" Amount of compensation need not always be determined in advance. 
For u discussion of statutory regulations sec Marshall Harris, Albert II. Cotton, 
and Hamcr Sehickclc, "Some Legal Aspects of Landlord-Tenant Relationships," 
Iowa Agricultural Experiment Station Bulletin 371, April 1938; and Iowa State 
Planning Board, Report and Recommendations of the Farm Tenancy Commit
ter, Des Moines, Iowa, October I93S. 

1 1 Studies conducted in various parts of the United States substantiate 
census data which indicate that homes of tenant fanners have fewer fixed con
veniences of all kinds than homes of owner fanners, but that tenant's homes 
are much more like those of owners with reference to movable equipment. 
(Cf. Margaret C. Reid, "Status of Farm Housing in Iowa." Iowa Agricultural 
Experiment Station Research Bulletin 174. September 1934; and "Some Fac
tors Affecting Improvement in Iowa Farm Family Housing," Iowa Agricultural 
Experiment Station Bulletin 349, June 1936.) 
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by wasteful or negligent pract ices , the only recourse available t o t h e 
landlord is usually to terminate the contract . In more glaring or 
obvious cases, of course, the tenant can b e sued in the courts ; but 
the most serious types of deterioration caused by wasteful and neg
ligent practices of tenants are so gradual and so difficult to measure 
for a single year that the landlord ordinarily does not find it easy to 
make a strong case against the tenant. Moreover, unless reciprocal 
provisions a r e incorporated in t h e lease contrac t t o allow the tenant 
compensation for improvements , more liberal courts, at least, would 
not b e inclined to consider the landlord's case in deterioration in
stances too f a v o r a b l y . ^ 

If many of the more glaring evils of farm tenancy in the United 
States are to b e removed, lease contracts must contain provisions 
for compensation to tenants for improvements, as well as provisions 
for penalties for deterioration. 

Although it is difficult in most cases to estimate in dollars and 
cents the economic and social costs and the losses which g r o w out 
of tenant insecurity of occupancy , a survey in southern Iowa and 
northern Missouri reveals a significant relationship between a 
rapidly shifting tenancy and a highly exploitative farming system. 

F o r example, this survey found that "on farms operated for one to 
two years by the same m a n , 4 2 per cent of c r o p land in c o r n and 
an erosion rating of 4 .3 w e r e found, as c o m p a r e d with 3 0 per cent 
in corn a n d an erosion rating of 2 .8 on farms for 31 or more years 
under the same opera tor . " - 7 The larger percentage of crop land 
devoted to corn on tenant farms occupied for short periods would 
logically b e expected. Tenants with year-to-year leases find it diffi-

The Report of tiie President's Committee on Farm Tenancy lists four 
important reasons why, in spite of statutory provisions, common-law rule, and 
contractural stipulations, a large proportion of tenant operators' farms not only 
are unimproved but are allowed to deteriorate year after year, until the soils 
are seriously depleted and eroded, and buildings and fences dilapidated: ( 1 ) 
A large proportion of landlords are interested in their farms only as temporary 
sources of income or for speculative gain; ( 2 ) much deterioration is so gradual 
and so difficult to measure for a given year that the landlord finds it difficult 
to make a case of deterioration against the tenant; ( 3 ) many tenants are 
negligent about maintaining the farm in its original condition, to say nothing 
of improving it, because they are not assured that they can continue their 
occupancy; and further, they know it is improbable that they will be held re
sponsible for deterioration; (4) tenants realize they will receive no compen
sation for any improvement added to prevent deterioration. ( S e e Form Ten
ancy, Report of the President's Committee, p. 5 2 . ) 

-•: See Rainer Schickele, John P. Himmel, and R. M. Ilurd, "Economic 
Phases of Erosion Control in Southern Iowa and Northern Missouri," Iowa 
Agricultural Experiment Station Bulletin 3 3 3 , June 1935, p. 2 1 4 . 
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cult to develop an effective system of farming which involves much 
livestock production, or land uses like permanent pasture, alfalfa, 
or similar hay crops necessary in dairying and beef ca t t le produc
tion.* 4 It is apparent, in the interests of maintaining and improving 
the productivity value of agricultural lands, that farm ownership 
by operators should b e encouraged, or landlord-tenant relationships 
adjusted in the direction of more security of occupancy for the 
tenant, accompanied by reasonable assurance of realizing the bene
fits of utilizing soil conserving pract ices and receiving compensation 
for improvements m a d e . 

Remedies for Non-payment of Rent. W h e n granting possession 
and control of his land to another, the landlord is ordinarily pro
tected in his right to receive payment for such temporary surrender 
of control, and the foregoing of benefits which he might have se
cured from personal operation of the land. Such protection usually 
arises in legal form irom the right of distress, the right of attach
ment, or the landlord's h e n . - ' 

As a remedy for non-payment of rent, the landlord can take and 
hold under t h e right of distress any goods and chattels found upon 
the land, if by such action he does not cause undue hardship on the 
tenant. T h e right of distress exists in the United States in a number 
of areas, particularly in the East , although in some areas distress 
has become impersonalized and the approved remedy is identical 
with or closely similar to the ordinary process of a t tachment . A 
statutory lien upon crops or chattels has c o m e to be the most c o m 
mon remedy for non-payment of r e n t , ^ 

Kinship Between Landlords and Tenants. W h e r e tenants are 

It takes many years to build up a good dairy or beef herd, and the 
silo, stables, and other equipment necessary in livestock production. In addi
tion, livestock hcrdi cannot be liquidated quickly without the risk of con
siderable financial loss. Consequently, tenants with short leases do not ordi
narily find it advisable to engage in dairying and beef cattle production, and 
their farms become eroded because of excessive cropping to cash crops like 
cotton, small grains, and com, and depleted in soil fertility because of the 
absence ol considerable numbers of livestock to provide manure. {Cf. Farm 
Tenancy, Report of the President's Committee, pp. 52-53 ) 

Loc. cit. 
saSame 29 states have adopted the statutory lien, including all southern 

states and most of those in other areas of high tenancy. In general, the law 
fixes definitely the amount of lien to which the tenant is subject, and the 
length of time for which it is valid. Ordinarily the language of the lien re
stricts its operation to the current year's crop. In the southern states the land
lord's lien for rent is usually attended bv a statutory hen for advances and 
supplies. In such cases, these hens are usually balanced bv the mechanics" 
lien, which aims to assure the cropper of payment for his labor. (Loc. cit.) 
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related to the landlord, farm tenancy may serve as a desirable 
working arrangement when the father or father-in-law or relative is 
retiring from active operation of the farm and the son or son-in-law 
or relative is assuming ful l responsibility. Nearly a fifth of the 
tenant farmers of the United States are related to their landlords, 
being brothers, sisters, children, or grandchildren of their land
lords, or married into the landlord's family. Th e percentage of ten
ants related to their landlords is comparatively low in the South 
and the drier portions of the Great Plains, where manv farms are 
quite new. I n the South, it is lowest in areas where colored farmers 
are most numerous. I n many northern counties in Wisconsin, Min
nesota, Nebraska, Kansas, and Utah, more than two-fifths of the 
farm tenants are related to their landlords.- 7 

It has been observed generally that tenants who are related to 
their landlords are more inclined than other tenants to use farming 
practices aimed at conservation of the land and maintenance of im
provements, because many of the related tenants expect to become 
owners, and many of them work under general supervision of then-
landlord. This is not always the case, however, and there are numer
ous examples of depleted farms operated b y one of several heirs, 
who has the task of obtaining the consent of three or four brothers 
and sisters in distant cities before he can turn a hand in operating 
the farm. Moreover, despite kinship, the landlord may have only a 
transitory interest in maintenance of soil fertility and upkeep of 
improvements, because he looks forward to early disposition of the 
property by sale.- 8 

Another important aspect of kinship between landlords and ten
ants is the fact that when farm estates are settled, a great deal of 
farm wealth is transferred to cities, because many of the children 
or relatives have migrated from the farms. O. E. Baker has estimated 
that from 3 to 4 bill ion dollars were drained from farms to cities by 
inheritance during the decade 1920-1930.-" The division of the farm 
property among the heirs of deceased farm owners tends to require 
the farm operator, who may be one of the heirs, to buy out the other 
heirs at prices often above strict market values, or necessitates his 
sharing the annual returns from the farm each year with the various 

H. A. Turner, "Graphic Summary of Farm Tenure," U. S. Department 
of Agriculture, Miscellaneous Publication 261 , December 1936, pp. 2 -3 . 

-8 Farm Tenancy, Report of the President's Committee, p . 47. 
: j O . E. Baker, "Rural-Urban Migration and the National Welfare," An

nate of the Association of American Geographers, vol. I l l , June 1933, pp. 5 9 -
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heirs w h o h a v e a n interest in it. This a s p e c t of i n h e r i t a n c e or t r a n s 
f e r e n c e o f p r o p e r t y t h r o u g h d e c e a s e p l a c e s a h e a v y b u r d e n on t h e 
f a r m , t h r o u g h t h e necess i ty of p r a c t i c a l l y r e p u r c h a s i n g it e v e r y gen
e r a t i o n / 1 0 

C h a r a c t e r i s t i c s o f U . S . F a r m T e n a n t F a m i l i e s . S o m e of t h e 
e c o n o m i c and social effects o f f a r m t e n a n c y as it has o p e r a t e d in t h e 
U n i t e d Sta tes c a n b e seen f r o m an analysis o f t h e c h a r a c t e r i s t i c s of 
t e n a n t families. O n e of t h e a r g u m e n t s a d v a n c e d for f a r m t e n a n c y is 
that it is an i m p o r t a n t rung in t h e l a d d e r leading to fa rm o w n e r s h i p . 
C o n s e q u e n t l y , if it is e f fec t ively s e r v i n g this funct ion, the a v e r a g e 
a g e of t e n a n t f a r m e r s s h o u l d b e a p p r e c i a b l y y o u n g e r t h a n t h a t of 
o w n e r s . F a c t s s h o w t h a t t e n a n c y is m u c h higher a m o n g y o u n g 
f a r m e r s t h a n a m o n g o l d e r f a r m e r s , b u t it is significant t o n o t e t h a t 
in recent years t e n a n c y h a s i n c r e a s e d a m o n g f a r m e r s of e v e r y a g e 
g r o u p , indica t ing that with e v e r y d e c a d e it is b e c o m i n g increasingly 
difficult for f a n n e r s t o c l i m b t h e so-cal led " a g r i c u l t u r a l l a d d e r ' t o 
the o w n e r s h i p rung . 

T h e a v e r a g e a n n u a l net i n c o m e of t e n a n t s in the n o r t h e r n a n d 
western s tates is not par t i cular ly different from that of f a r m o w n e r s , 
while in t h e S o u t h t h e t e n a n t i n c o m e s a r e c o n s i d e r a b l y l o w e r than 
those of o p e r a t i n g o w n e r s . 3 1 Studies in several m i d w e s t e r n s tates 
reveal that t e n a n t s s p e n d a b o u t a s m u c h f o r f a m i l y l iving a s full 
o w n e r s , a n d that p a r t owners g e n e r a l l y s p e n d a little m o r e than full 
o w n e r s . In these a reas , the soil is general ly p r o d u c t i v e , a n d t e n a n c y 
is on a c o m p a r a t i v e l y sat isfactory plane . C o n s e q u e n t l y , the level of 
living of tenants p r o b a b l y d o e s not seriously h a n d i c a p theni in their 
social , e d u c a t i o n a l , a n d religious act ivit ies a n d relat ionships . H o w 
ever , t e n a n t s h a v e costs of m o v i n g w h i c h o w n e r s d o not h a v e or 
d o not h a v e so of ten , a n d t h e s e in t h e a g g r e g a t e a r c a p p r e c i a b l e . : , ~ 

T e n a n c y is general ly m o r e prevalent in t h e highly c o m m e r c i a l i z e d 

l u For a recoil study of some aspects of this problem, see E. D. Tetreau, 
"The Location ol Heirs and the Value of Their Inheritance: Fann and City 
Estates," Journal of Land and Public Utility Economics, vol. XVI, no. 4 , No-
ember 1940. 

1 1 For a more adequate treatment of planes of living and incomes of ten
ant and cropper farmers on southern plantations, see A. F. Raper, Preface to 
Peasantry, University ol North Carolina Press. 1941; and T. J . Wonltcr. Jr., 
et ol., "Landlord and Tenant on the Cotton Plantation," Work Projects Ad
ministration Research Monograph 5 . 1 9 1 6 . 

** J . T Sanders. "Economic and Social Aspects of Mobility of Oklahoma 
Farmers," Oklahoma Agricultural Experiment Station Bulletin 195. 19*29, p. 3; 
and W. D. XichoUs. "Farm Tenancy in Central Kentucky." Kentucky Agri
cultural Experiment Station Bulletin 303. April 1930, p. 152. 
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fanning areas, and the proportion of products produced on the farm 
used by the farm family is considerably less in tenant families than 
in owner families. This means tenant families purchase a considerably 
higher proportion of their food than owner-operator families, and 
it is acknowledged that, generally, foods purchased lack many of 
the important health qualities of the fresh fruits, vegetables, meats, 
and dairy products produced on the farm. The lack of gardens on 
tenant farms is mainly a matter of insecurity. This situation un
doubtedly has an important bearing upon the health of farm tenant 
groups compared with that of owners. 

Studies of the health of tenants have been limited largely to pre
vention of malaria, hookworm, venereal disease, pellagra, typhoid 
fever, and related health conditions. In certain localities in the 
South, findings indicate a close correlation between the level of 
education of the people and their incomes and standards of living. 
Tenant and cropper families, because of their smaller incomes 
(averaging less than half that of owner-operators in the southern 
states) can afford less for medical care and are generally at a dis
advantage in combating disease. 3 3 

Tenant families are generally at a disadvantage in regard to edu
cation and literacy, because of their relatively great mobility. 
Studies indicate that children of less frequent movers make more 
rapid educational progress per school-age year than those of more 
frequent movers, and that excessive mobility of tenant farmers is 
important in hindering proper educational development and utiliza
tion of educational facilities.3"1 Participation of farm tenants in re
ligious activities is ordinarily lower than that of owners. Tenants 
also show a lack of interest in or failure to participate in com
munity and group activities and cooperative enterprises, largely as 
a result of their high mobility and insecurity. These characteristics 
have serious implications because many improvements in the eco
nomic and social status of farm tenants can be achieved most 
effectively through local cooperative effort and group participation. 

A r g u m e n t s f o r F a r m T e n a n c y as a F o r m of Land T e n u r e . 
The unfavorable aspects of farm tenancy, revealed by landlord-

J a For a more detailed analysis of the problems of health in tenant groups, 
see the various studies cited in Farm Tenancy, Report of the President's Com
mittee, pp. 5 8 - 5 9 . 

J 4 Sanders, op. cit., p. 41; Nicholls, op. cit., p. 176; and J . O. Rankin, 
"The Nebraska Farm Family," Nebraska Agricultural Experiment Station Bul
letin 185, February 1923, p- 28 . 
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t e n a n t relationships a n d c h a r a c t e r i s t i c s of t e n a n t families in t h e 
U n i t e d Sta tes , should not b e c o n s i d e r e d as a b lanket c o n d e m n a t i o n 
of f a r m t e n a n c y per se. T e n a n c y of t h e right t y p e is a useful a n d 
i m p o r t a n t institution in m a n y w a y s ; but, like m a n y o t h e r institu
tions, it has b a d features as well as g oo d , d e p e n d i n g u p o n the c o n 
ditions surrounding it. 

A Stepping Stone to Farm Ownership. T e n a n c y h a s p l a y e d an 
i m p o r t a n t role in t h e w e l f a r e of A m e r i c a n f a r m e r s , a n d in t h e 
g r o w t h of agr i cul ture . T h e t e n a n c y sys tem h a s e n a b l e d y o u n g a n d 
i n e x p e r i e n c e d f a r m e r s to begin as tenants w h e n t h e y l a c k e d t h e 
k n o w l e d g e or capi ta l to a s s u m e t h e responsibilities a n d h a z a r d s of 
fa rm o w n e r s h i p . As a r u n g in t h e l a d d e r t o o w n e r s h i p of a g r i c u l t u r a l 
land this is o n e o f t h e most useful a s p e c t s of t e n a n c y as a f o r m of 
land t e n u r e . Rut how m u c h t e n a n c y is n e c e s s a r y to fulfill this func 
tion p r o p e r l y ? Natural ly , it t h e r e is too little t e n a n c y , it will b e im
possible to h a v e an u n i n t e r r u p t e d m o v e m e n t u p t h e l a d d e r f rom 
t h e s ta tus of l a b o r e r t o t e n a n t t o p a r t - o w n e r t o o w n e r . 3 5 T h e effect 
of t o o little t e n a n c y is ( m i t e similar to that involved in c l i m b i n g a 
l a d d e r on w h i c h one of the rungs is missing or p l a c e d m u c h f u r t h e r 
u p t h e l a d d e r t h a n t h e previous r u n g s . O n t h e o t h e r h a n d , if t h e r e 
is too m u c h t e n a n c y , the effect is to jam u p a l a r g e propor t ion of t h e 
farm o p e r a t o r s on a p a r t i c u l a r rung, or a g r o u p of rungs s p a c e d close 
together , m a k i n g it difficult for t h e m t o m o v e on u p t o o w n e r s h i p . 

A w o r k i n g hypothesis set u p in the late twent ies w a s that 3 0 p e r 
c e n t t e n a n c y is p e r h a p s a b o u t the right a m o u n t to g ive y o u n g farm
ers a c h a n c e t o c l imb the agr icul tural l a d d e r f rom the s tatus of h i r e d 
laborer , t h r o u g h t e n a n c y a n d m o r t g a g e d o w n e r debt , t o t h e f r e e 
o w u e r s h i p o f l a n d . 3 " T h e r e a r e 2 7 s ta tes in w h i c h f a r m t e n a n c y d o e s 
not e x c e e d 3 0 per cent . T h e r e are 1 6 s tates w h e r e the p e r c e n t a g e 
of t e n a n c y e x c e e d s 4 0 p e r cent , a n d 9 of these a r e c o t t o n states . 
T h e o t h e r s a r e m i d w e s t or G r e a t Plains s tates . T h e r e a r e t w o cut ton 
states ( G e o r g i a and Mississippi) with 6 0 per c e n t t e n a n c y or m o r e . 

a i The agricultural ladder refers to the steps through which a farm opera
tor passes in attaining farm ownership. In some cases, through inheritance, 
purchase, etc., the operator begins fanning as an owner; but the great majority 
of farm operators who become owners begin either as laborers or tenants. 
Some jump from the status ol laborer to that of owner, or laborer to part-
owner, skipping the tenant rung, but it is most usual to proceed from laborer, 
either on the home farm or a neighbor's farm, to tenant, to ow;ur. and in 
many cases an intermediary >tep—namely, part-ownership. 

" II. C. Taylor, "What Should Be Done About Faun Tenancy?" Journal 
of Farm Economic*. \<il. X X no. I, February p. H5. 



454 L A N D E C O N O M I C S 

Consequently, tenancy is not too great in most of the states to pre
vent it from fulfilling its important function in the agricultural lad
der. In Denmark, farm tenancy is about 5 per cent, and is considered 
too little to give many aspiring farm youths opportunity to achieve 
farm ownership. 

Farm More Closely Approximates Optimum Size. Another im
portant argument for tenancy as a form of land tenure is the fact 
that with the customary practices of credit institutions and the 
rationing of capital which farmers are permitted to hire in the cap
ital market, a tenant farmer who does not have to tie up a large 
portion of his capital in the form of land, as do owners, may be 
better able than an owner to operate a farm unit more closely 
approximating optimum size. W i t h prevailing farm prices, interest 
rates, and rental rates, Schultz found that when a corn belt farmer 
with restricted assets goes from tenancy to ownership, economic 
effects are either ( 1 ) lower rewards to the farmer and his family for 
their labor and management inputs, or ( 2 ) higher costs reflected in 
higher prices for farm outputs . 3 7 In other words, if a farmer is not 
allowed to secure the use of as m u c h capital as is necessary to 
permit him to add resources up to the point where marginal cost 
equals marginal revenue, the average cost per unit of output is 
necessarily increased, or the best combination of production factors 
is not achieved. If a farmer has a given amount of capital, a sig
nificant portion of which must be tied up in land at the expense of 
other operating capital , this result is very likely to occur . T h e land
owner may have a higher social status in the community which 
ownership bestows, and he has the "privilege" of large prospective 
windfalls and losses; but too frequently ownership is bought at the 
expense of returns to the farmer and his family . 3 8 

Tenants have an advantage over owner-operators wherever they 
can secure farm lands in sufficient quantity and quality at reason
able rental rates to make efficient use of their larger operating 
capital. In many northern and western areas, tenant farms average 
appreciably larger than owner farms, and in these areas the process 
of capital rationing works to the advantage of tenants. In the South, 
however, because of the existence of certain racial, economic, and 
social conditions, tenant farms are much smaller than owner farms, 

3 7 T . W . Schultz, "Capital Rationing, Uncertainty, and F a r m Tenancy 
Reform," Journal of Political Economy, vol. X L V I I I , no. 3, June 1940 , p. 317 . 

3S hoc. cit. 
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a n d this advantage in favor of tenancy disappears. There are other 
disadvantages of current rental practices, such, for example, as the 
lack of compensation for improvements m a d e by the tenant, which 
tend to offset and in many cases to outweigh the unfavorable im
plications of ownership incurred in usual capital rationing practices . 

T h e disadvantages of ownership noted tend to encourage farm 
tenancy, particularly with increasing mechanization of agriculture. 
T o offset this, adjustments must be m a d e in farm credit practices 
to allow owner-operators to acquire sufficient capital to achieve as 
effective combinations of land and other production factors as are 
now achievable by tenants who do not have to allocate a consider
able portion of the limited capital available to them to land pur
chase . ' 1 9 

Miscellaneous Advantages of Tenancy. Other less important a d 
vantages of tenancy include: ( 1 ) providing the farmer a temporary 
arrangement or opportunity to b e c o m e thoroughly acquainted with 
the farm before purchasing it, if for any reason he doubts the de
sirability of the particular place h e has in mind for purchasing; ( 2 ) 
providing a period of apprenticeship for an inexperienced farmer 
under an experienced landlord; (3) providing convenient alternatives 
lor those who have b e c o m e owners a n d who for one reason or an
other cannot or do not desire to operate their holdings directly. 

A r g u m e n t * Against F a r m T e n a n c y . Arguments against farm 
tenancy grow largely out of the charac ter of the landlord-tenant 
relationships which have developed in the United States. In this 
young pioneer capitalistic nation, where rugged individualism and 
ruthless exploitation of natural resources have predominated, and 
where land has been treated much the same as any other economic 
good, there has not been tfie proper culutral at t i tude o r regard for 
the land b y either landowner or tenant, on a plane commensurate 

3 V Essentially, the farm credit adjustments which would be required would 
involve granting landowners more total capital than tenants, on grounds that 
the land is complete security for the loan against it and does not detract from 
the amount of capital which can be reasonably loaned the operator, as an 
operator. Most credit agencies, particularly the Federal Land Bank, insist that 
their loans be based both on the man and the land. Lending agencies are 
adopting more scientific methods of appraising, and the amounts loaned are 
being based primarily upon security represented by the land itself, regardless 
of the operator. Although the establishment of farm credit practices based 
upon the land as the sole security for the loan tends to impersonalize farm 
credit, it is apparent that something along these lines must be done if land
owner* are not to l>c penalised at the expense of ten.tnts. 
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with its proper status as a storehouse of life, requiring careful hus
bandry for continuing productivity. Too often the landlord's owner
ship or intent of ownership of a given farm is quite transitory. He 
may not be a farmer or interested in agriculture as such and may 
have acquired a farm through inheritance, or for speculative pur
poses, or by foreclosure of a mortgage, and may be looking for an 
opportunity to sell the place advantageously at his earliest oppor
tunity. Under these conditions, the tenant's outlook is uncertain, 
and this influences his management plans and his attitudes toward 
making improvements and conserving the soil. This general environ
ment, which has been so prevalent in the American economy, com
bined with failure to utilize more generally such contractural and 
related devices as compensation for improvements and written 
rather than verbal leases, has been largely responsible for unsatis
factory farm tenancy conditions in the United States. 

Americans generally have come to regard tenancy as a social 
disease and an inferior form of land tenure compared with owner
ship, The notorious conditions associated with farm tenancy in the 
South have also contributed to the disrepute in which farm tenant) 
is generally held. Moreover, Americans are inclined to overlook the 
fact that the alternatives are not farm tenancy or farm ownership, 
but farm tenancy or a larger quota of hired men and indebted 
owners . 4 0 

Status of F a r m T e n a n c y in E u r o p e . Evidence that farm 
tenancy under the right conditions has many advantages in an 
economy can be seen from the social esteem in which it is held, 
and its importance and meaning in Europe. In many European na
tions, farm tenancy has been the pacemaker of agricultural progress 
and is regarded as a sound and necessary component of the tenure 
system. 4 1 It has been recognized in many of these nations that in 
times of depression the position of tenant is often superior to that 
of owner-operator; and in England the function of the landlord as 
a shock absorber is widely appreciated. In other nations, the most 
striking instances of poor tenancy conditions have been improved 
by various agricultural reforms effected after the First World W a r . 4 J 

4 0 Black and Allen, op. cit., pp. 40211.; and Spiegel, op. cit., p. 61 . 
•"Spiegel, op. cit., p. 62. 

Spiegel indicates that at present there are no farm economists in Europe 
who would generally and unconditionally condemn farm tenancy. (See ibid., 
p. 62 . ) 
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Tenancy has been used as a means or land settlement in various 
countries, including England, Italy, Holland, Estonia, and Yugo
slavia. In general, the policy in land settlement programs in Euro
pean nations has been to establish a state tenantry from whose 
prosperity the whole community would profit. 4 3 Some European 
nations have developed over many decades a body of practical legis
lation and administrative arrangements which have eliminated most 
of the major evils associated with farm tenancy in the United States. 
Undoubtedly one of the prerequisites for achieving the necessary 
legislative and administrative arrangements to make for more satis
factory farm tenancy conditions is the basic concept that tenancy 
has an important role and a proper place in an economy, and that 
ownership of the land by every farm operator is not necessarily a 
desirable goal. In those nations where tenancy has been so acknowl
edged, and clear-cut tenant rights established, the greatest advance
ments have been made in establishing satisfactory farm tenancy. 

Objectives of F a r m L a n d T e n u r e Polic ies . It would be an 
overstatement to say that an improvement in land tenure policies 
alone could be expected to stabilize American agriculture, or to 
change habits of ruthless exploitation into habits of conservation. 
It would not be an overstatement, however, to say that the effecting 
of policies which would make for greater security of occupancy 
would contribute greatly toward such ends. 

During recent years, American agricultural policy has apparently 
involved three major objectives: ( 1 ) conservation, ( 2 ) adjustments 
to bring about a better balance between agriculture and industry 
through parity prices, and ( 3 ) help for the underprivileged classes. 
Obviously, if the major objective of agricultural policy is to help 
underprivileged classes, it would seem that the position of the farm 
tenant in the United States would be strengthened, enabling him to 
become an owner, or landlord-tenant relations so improved that 
many existing economic and social evils associated with farm ten
ancy would be removed. 

The improvement of the position of farm tenants might involve 
programs and activities conflicting with another current objective of 
American agricultural policy—that of securing a better balance be
tween industry and farming. More diversified southern agriculture, 
to be achieved by shifting large cotton acreages to other crops, is 

Loc. ctt. 
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considered basic to any fundamental improvement in conditions of 
southern tenants and sharecroppers. This worries Middle W e s t 
farmers, b e c a u s e of the prospective increase in competition which 
might result from this more diversified agriculture. Also, if tenant 
conditions a r e improved appreciably, their farms should b e more 
productive, and in many cases the tenants would stay in agriculture 
rather than shift to other occupations. These developments would 
tend to offset or work against the objective of bringing agricultural 
production m o r e nearly into line with d e m a n d conditions, so tha t 
farm prices will be more on a par with industrial prices. Widespread 
unemployment, and the lack of alternative economic opportunities 
in industry in the thirties, however , encouraged improving condi
tions of tenants, many of w h o m are involuntarily forced to remain 
in agriculture. 

Activities to improve the condition of farm tenants fit in well with 
the third major objective of American agricultural policy—conserva
tion. If changes can be m a d e so that the farmer can secure com
pensation for his improvements and can look forward to a consider
able period of occupying the s am e farm, h e will b e encouraged to 
follow those m a n a g e m e n t practices which maintain and improve soil 
productivity. In this respect, conservation and tenure policies can be 
said to b e complementary , as well as compatible with e a c h other.' 1' 1 

However , the student of land economics should keep in mind the 
fact that conservation cannot b e achieved through laws, or a tenure 
system, but only b y the establishment in the mind and spirit of the 
fa rmer of a proper culture or philosophy of life and use of the land. 
Just as laws cannot make people good, but can tend to strengthen 

4 4 Cf. Spiegel, op. cit., p. 3 . Spiegel goes on to say that it is doubtful, 
however, whether the land tenure policies propounded so far in the United 
States will ever result in that degree of conservation which the European 
peasant applies to his land. European peasantry is preserved by tariff fences 
and receives prices much higher than those received by American fanners, 
with the result that, since the government conserves the peasant, it need not 
conserve the land. Conservation on American farms could be achieved by sub
sidization of increased consumption of fann products through such devices as 
the food stamp plan or the two-price system, which would have important 
economic advantages over the present policy of subsidizing curtailed produc
tion in the guise of soil conservation, characteristic of the AAA and related 
programs. Spiegel adds, however, that while the European peasant is finan
cially able to practice conservation because of the high price of agricultural 
products secured for him through tariff fences, restrictions on the alienation 
of land, on its devisability, inheritance, and utilization tend to confirm t h e 
peasant in his conservation practices. 
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t h e t e n d e n c y o f p e o p l e t o b e h a v e in their deal ings w i t h their fel low 
m e n , so c a n t e n u r e laws a n d c u s t o m s help b r i n g about c o n s e r v a t i o n 
o f t h e laud, e v e n t h o u g h t h e y c a n n o t c r e a t e t h e spirit of c o n s e r v a 
tion itself. 

In a nat ion as c o m m e r c i a l i z e d as t h e U n i t e d States , it is logical t o 
a s s u m e that if a t e n u r e system c a n b e es tabl ished w h i c h will assure 
f a r m tenants of s e c u r i n g r e w a r d s for their conservat ion p r a c t i c e s , a 
c o n s i d e r a b l e a m o u n t of c o n s e r v a t i o n will b e effected; b u t t h e r e 
w a r d s o f c o n s e r v a t i o n p r a c t i c e s a r e f r e q u e n t l y intangible o r d e 
ferred , a n d unless f u n d a m e n t a l r e f o r m s in l a n d t e n u r e c a n a c c o m 
p a n y provision for c o m p e n s a t i o n for i m p r o v e m e n t s , A m e r i c a n f a r m 
t e n a n t s m a y not b e inclined to u n d e r t a k e c o n s e r v a t i o n p r a c t i c e s 
w h i c h m a y b e most desi rable in t h e long run. F u n d a m e n t a l c h a n g e s 
in land t e n u r e , t o g e t h e r w i t h restr ic t ions o n t h e alienation of f a r m s , 
a n d r e l a t e d a d j u s t m e n t s w h i c h a r e p r o b a b l y essential for a n effect ive 
c o n s e r v a t i o n p r o g r a m of a c o n t i n u i n g a n d p e r m a n e n t n a t u r e , r e 
q u i r e a f u n d a m e n t a l c h a n g e in t h e t radi t ional a t t i tude , thinking, 
a n d c u l t u r e of A m e r i c a n f a r m e r s . In E u r o p e , present a t t i tudes t o 
w a r d c o n s e r v a t i o n , w h i c h a r e so m u c h in c o n t r a s t t o those in t h e 
U n i t e d Sta tes , a r e t h e result o f a n c i e n t t radi t ions . 

E c o n o m i c F o u n d a t i o n s f u r F a r m T e n a n c y R e f o r m . T h e 
a c t i o n s o f p u b l i c b o d i e s in p u r s u i n g f a r m t e n a n c y policies d e s i g n e d 
to i m p r o v e tenant c o n d i t i o n s c a n b e justified on strictly e c o n o m i c 
g r o u n d s , as well as on social or o t h e r b a s e s . Individual farm o p e r a 
tors a r e largely c o n c e r n e d with t h e p r i v a t e net p r o d u c t of their 
a c t i o n s , a n d t h e y a t t e m p t to equal i ze the values of marginal pr iva te 
net p r o d u c t s of r e s o u r c e s w h i c h t h e y utilize in their fa rming o p e r a 
tions. T h e r e is n o t e n d e n c y , h o w e v e r , t o w a r d equal iza t ion of t h e 
va lues of t h e m a r g i n a l social net p r o d u c t s , unless t h e m a r g i n a l pri 
v a t e net p r o d u c t a n d tin* marinnal social net p r o d u c t are identical . 1 " ' 
W h e n t h e r e is a d i v e r g e n c e b e t w e e n these t w o types of m a r g i n a l net 
p r o d u c t s , t h e self-interest o f t h e fa rm o p e r a t o r will not , t h e r e f o r e , 
tend to m a k e t h e nat ional d i v i d e n d a m a x i m u m , and as a result 
c e r t a i n definite a c t s of i n t e r f e r e n c e w i t h n o r m a l e c o n o m i c processes 
m a y b e e x p e c t e d , in o r d e r t o i n c r e a s e t h e nat ional d i v i d e n d . 4 " 

**Ct. ibid., p. 69. 
This is live argument advanced by Pigou in his Economics of Welfare. 

Piguu states: The marginal social net product is the total net product of phys
ical things or objective services due lo the marginal increment of resources in 
any given use or place, no matter to whom any part of this product may 
accrue. . . . The marginal private net product is that part of the total net 
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Those types of primitive contracts between landlords and tenants 
in which nothing is said concerning the condition of the land at the 
end of the lease or about compensation for improvements tend to 
maximize the difference between the private and the social net 
product. In other words, the contract merely provides for die return 
of the land to the owner at the end of the lease, in whatever condi
tion it may be at the time. Thus, the difference between the private 
and social net product amounts to almost all of the deferred bene
fit which would be conferred upon the farm through any improve
ments made; but, as Pigou points out, the private net product is not 
less than the social net product by the whole of this deferred bene
fit, because a tenant who is known to leave the farm in good condi
tion is likely to secure farms through leasing more easily and on 
better terms than one who is known not to do this. To this extent, 
good tenant farming yields an element of private as well as social 
net product . 4 7 

P r o g r a m s to I m p r o v e A m e r i c a n F a r m T e n a n c y . The wide
spread belief in the advantages of land ownership in the United 
States has made public opinion particularly favorable to measures 
which facilitate ownership of farms by tenants. The most widely 
prevalent idea has been to make easy credit available to tenants, but 
obviously this is not always desirable. It too frequently results 
merely in exchange of an obligation to pay rent for an obligation to 
pay interest, combined with the added risks and vulnerability ac
companying ownership. Unless the tenant can pay down a sub
stantial part of the purchase price of the farm, permanence of 
occupancy may be less assured rather than more assured. Improved 
farm mortgage credit policies, discussed in the following chapter, 
would be of much benefit to many tenant farmers who are capable 
of responsible ownership and who would benefit by arrangements 
which would make it possible for them to purchase under more 

product of physical things or objective services due to the marginal increment 
of resources in any given use or place which accrues in the first instance . . . 
to the personal responsibility for investing resources there." (A. C. Pigou, 
Economics of Welfare, Macmillan, London, 4th ed,, 1932, p, 172 . ) 

4 7 The practice in many European nations of making separate contracts, 
often at considerable intervals of time, makes this qualification practically in
significant. Pigou argues that compensation for improvements should be based 
not on the value of the improvements to an incoming tenant, but on the value 
to the landlord. (See ibid., pp. 175 ff., for shortcomings of compensation 
schemes and their effects upon the relation of the private net product to the 
social net product.) 
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.suitable conditions. T h e federal government, through its land bank 
system and the Bankhead-Jones Farm Tenant Act of 1937, is at
tempting to bring about significant improvements in farm credit.*" 
Under t h e latter program, however , funds m a d e available b y C o n 
gress have been too limited to permit any significant large scale 
at tack on farm tenant problems. Neither have adequate safeguards 
been established to prevent later speculation, higher land values, 
and accompanying increased tenancy. Under the Bankhead-Jones 
F a r m Tenant Act, loans are distributed to the states on the basis of 
farm population and prevalence of tenancy, and within t h e states 
hinds are distributed to counties by a state commit tee on a similar 
basis. 

A m o n g other proposals m a d e in t h e U n i t e d States to check t h e in
crease in farm tenancy is partial or entire exemption of homesteads 
(owner-operated f a r m s ) from taxation. Other suggested reforms in 
farm taxation t o improve farm tenancy conditions arc indicated in 
Chapter X V I . T h e F a r m Security Administration, through its re
habilitation program, is supplying a combination of credit and tech
nical guidance to numerous tenants who lack the funds or who are 
as yet unable to look forward to early purchase of a farm, even 
under the Bankhead-Jones Act. But m a n ) of these clients are build
ing gradually up to where they may b e able to climb onto the higher 
rungs of the agricultural ladder. Measures of one sort or another to 
prevent excessive speculation in farm lands, particularly in view of 
recent tendencies growing out of the war, would help to prevent 
heavy reversion of farmers from ownership to t e n a n c y . 4 " 

In certain states, various laws designed to improve farm tenancy 
conditions have been passed but, for the most part , they fall far 
short of bringing about any extensive reforms or of securing ade
quate protection for tenants ." 0 

•"The Bankhead-Jones Farm Tenant Act embodies advantages not hitherto 
available, including; ( 1 ) a rate of interest as low as 3 per cent, ( 2 ) a very 
small down payment, ( 3 ) 40 years for repayment on the amortization plan 
(which is not strictly a new policy), ( 4 ) local committees of experienced 
farmers to assist in selecting the farm and the purchaser, ( 5 ) authority for the 
government to require proper care of land and improvements, ( 6 ) provision 
against a second mortgage, and ( 7 ) withholding title foi five years to pre
vent speculative sale. (Gray, op. cit., p. 408.) 

«"Cf. ibid., p. 408. 
"" Joseph Ackemtan, "Status and Apprai>*l of Research in Farm Tenancy," 

Jourttal of Farm Economic*, vol. XXIU, no. 1, February 1941, p. 2 7 7 ; and 
**pifiit'1 on. rtt.. pp. 7 5 - 7 6 . 
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The federal government has largely followed a policy of convert
ing tenants into owners, or jJi'eventing reversion from ownership to 
tenancy. Efforts to improve the character of the tenant-landlord 
relationship, which is as important as converting tenants into owners 
or preventing increased tenancy, have been limited primarily to 
federal supervision of leasing arrangements of Farm Security reha
bilitation clients. There is a great need for more effective federal 
and state legislation dealing with landlord-tenant relationships along 
the lines of providing compensation to tenants for improvements or 
for unwarranted and arbitrary termination of lease contracts, or for 
refusal to renew. In the end, such provisions should benefit both 
landlords and tenants. Certain constitutional difficulties and public 
attitudes retard more rapid development, but the trend seems un
mistakable. 

Gray indicates that an important gap in American land tenure 
policy is the lack of an adequate small-holdings program. The large 
number of stranded and migratory farm families drifting aimlessly 
about, looking for casual and precarious employment, should be 
rooted in the soil, for reasons of general social welfare.1"1 Most of 
these people have farming experience and background and would 
prefer country living if they could have a dependable holding. 

F a r m Tenancy P r o g r a m s in Other Nations. The following 
brief sketch of recent farm tenancy programs in selected nations 
points out the methods used and types of improvements effected in 
these nations. Although basic conditions affecting United States 
farm tenancy are different from those in other areas, there are never
theless many lessons which Americans can Jearn from experiences 
and programs in some of the older areas. 

British Farm Tenancy Reform. Improvement of farm tenancy in 
England, Scotland, and Wales has been based principally on revision 
of leasing arrangements. The more important of these changes have 
given the tenant the right to take movable improvements with him 
on termination of the lease, and to be compensated for the unex
hausted value of other improvements he leaves behind; the right to 
receive compensation for disturbance; and the right to bring differ
ences regarding right of compensation before arbitral committees. :'-

fii Gray, op. cit., p. 409. 
s ' 4 For a more detailed analysis of British landlord-tenant relations, see 

Marshall Harris, "Agricultural Landlord-Tenant Relations in England and 
Wales," U. S. Resettlement Administration, Land Use Planning Publications 
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In addition to these improvements, Scotland has spent considerable 
effort to enlarge holdings, relieve poverty in heavily populated 
areas, and increase ownership for certain groups of operators.'' 1 

Farm Tenancy Improvement in Ireland. Improvement of the 
existing system of farm tenancy in Ireland was tried, but shortly 
abandoned in favor of a program to give tenants full title to the 
land through purchase. Farm tenancy in Ireland has been reduced 
from 97 per cent to 3 per cent since I870,"' 4 This policy of purchase 
and resale to Irish tenants was adopted as a definite policy of the 
British Government with the passage of the Ashbourne Acts of 1885 
and 1SS6; and passage of subsequent acts made possible the under
taking of a land purchase program on a large scale. By 1921, two-
thirds of the area of Ireland had been brought under the land pur
chase acts. Money to finance this large purchase program was raised 
through issuing bonds at a low rate of interest. In general, the lands 
were taken over by the land commission, the occupiers either given 
title to their holdings or put on a purchase basis pending clearance 
of legal title to the lands. The repayment periods varied from 49 to 
68 1/!' years, and the interest rates from 2'A/

A to 4 1 / . per cent per 
annum. The average price at which land sold ranged from an 
amount equivalent to 2 3 ' 2 years' rent under the Act of 1870 to only 
1 3 3

4 years under the Irish Free State Acts of 1 9 2 3 - 1 9 3 1 . v ' 

Under the 1870 Act, the tenant-purchaser was not allowed to 
alienate, assign, subdivide, or sublet his holdings as long as any part 
of his loan remained unpaid, but prohibitions against alienation and 
assignment were repealed in 1881, though subdividing or subletting 
holdings was forbidden throughout the entire purchase program. 

German Farm Tenancy Reform. Because of a highly developed 
farm credit system, farm tenancy in Germany is not nearly as impor
tant as it is in many other countries, only about 10 per cent of all 

So. 4 and 4u, July 1936; also Farm Tenancy. Report of the President's Com
mittee, pp. 72-74; and Spiegel, op. cit., chap. V . Tins latter reference gives a 
particularly thorough analysis of English land tenure policy, including de
velopments in connection with the British war effort beginning in 10-19. 

;- J For a more detailed statement of agricultural land tenure reform in Scot
land, lee Marshall Harris and Douglas F. Schepmoes, "Scotland's Activity in 
Improving Farm Tenancy." U. S. Resettlement Administration, Land Policy 
Circular. February 1936. pp. 13-21. 

'•Form Tenancy, Report ol the President's Committee, p. 71. 
" Ibid., p. 76. 
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land in farms and forests being rented." , l t However, there is consid
erable variation in tenancy in different parts of Germany. In 1933, 
the German government enacted the Entailed Farms Law. This law 
has entailed up to 25 per cent of all German farms, and 30 per cent 
of all farm land. On these is established a form of inflexible tenure 
in which the farms cannot be subdivided, sold, or mortgaged, and 
must be bequeathed undivided, according to entail, and generally 
according to primogeniture and inheritance rights, with provision 
for "next-in-line" inheritance. Farms under this act are also referred 
to as "inherited freeholds." T o become an inherited freehold, a unit 
must range in size from about IS to 309 acres, varying by regions, 
but the acreage must be large enough to support a family, and the 
owner must possess only one such unit.'' 7 The aim of the inherited 
freehold, or the German Entailed F a r m L a w of 1933, is to perpetu
ate the family-sized holding in the hands of a qualified member of 
the descendants of existing owners. Restrictions on subdivision, pre
vention of division among several of heirs, and restrictions on sale 
and mortgage to prevent it from being lost by its present owner or 
his lineal descendants ate included. 

Since 1920, a system of protection has been established in Ger
many which safeguards farm tenants against harsh eviction and the 
evils of raclcrenting. This system of protection was necessary, not so 
much because of vicious tenancy conditions but as the result of cur
rency inflation after the war, which disturbed landlord-tenant rela
tionships. Landlords were forced to shorten the term of the lease, 
and frequently to change the amount of the rent, in order to keep 
pace with rapid declines in the value of money. Though intended 
to be of a temporary nature, protective legislation has been renewed 
from time to time, and special boards established, composed of one 
jurist and a representative of the landlords and the tenants, to adjust 
the rents to changing conditions, and to annul notices of eviction. 
Lease contracts on land of more than 5 acres, and all lease contracts 
on land belonging to an entailed farm, cannot be entered into with-

In 1933, only 10.7 per cent of all land in farms and forests was rented. 
Excluding forest land, which is seldom rented, it was estimated that the agri
cultural land under lease amounted to 16.6 per cent in 1933, but as a matter 
of fact, almost 5 0 per cent of all German farmers rent some land. Fifty-one 
per cent of all German farmers own all of their land, and 41 per cent have 
farms composed of owned and rented land. Only 6 per cent of all German 
farmers are tenants proper. (Spiegel, op. cit., p. 119.) 

5 7 Farm Tenancy, Report of the President's Committee, pp. 8 1 - 8 2 ; and 
Spiegel, op. cit., pp. 122 -123 . 
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out official permit, which is necessary for every sale of land as well 
as for agreements regarding utilization and transfer of land.5*1 In 
1937, a series of model lease contracts were prescribed for the three 
main types of tenancy'' 0 by the powerful Reich Food Corporation. 
Under the model contracts, the lease term has been greatly length
ened. T h e model lease contract also gives the tenant the right to 
claim compensation for improvements. Compensation is compulsory 
for improvement which, according to the principles of good hus
bandry, is a helpful amelioration like reclamation of waste and 
swamp land, change of grassland into cropland, and similar changes 
which increase output. The model lease contracts contain other pro
visions, including stipulations concerning the rent rates, and any 
deviation from standard conditions laid down in the contracts re
sults in increases in or reductions of the standard rent. 

For the past half century the German Government has sponsored 
an almost continuous program to promote owner-operated farms 
among farm laborers and rural youth. Many owners who had farms 
too small for economical operations have been aided in obtaining 
additional lands, and in many cases large estates have been divided 
or sizable tracts of land have been reclaimed, and village-type set
tlements established. In recent years, a type of development inter
mediate between the closed village and the scattered farm type of 
settlement has been emphasized. Also, the average size of newly 
established holdings has risen considerably in an attempt to increase 
efficiency and output. 

Danish Farm Tenancy Improvement. Denmark, by the end of 
the nineteenth century, had done much to increase the proportion 
of farmers owning holdings. By 1895, the proportion of all Danish 
rural properties operated by owner occupants was 87.4 per cent;"" 
and with programs effected later, tenancy has been reduced to about 
5 per cent." 1 Through cooperative action, individual farms, even 
though small, have been able to achieve much of the efficiency and 
muii\ of the economies enjoyed by large estates, and the technique 

Spiegel, op. dr. , p. 127. 
** The three model contracts are ( 1) those used for the temporary lease of 

an entailed farm, ( 2 ) those for that of another farm, and ( 3 ) those for the 
l e u e of parcels and tracts of land. I Ibid., p. 129.) 

*° Elizabeth R. I looker. "Recent Policies Designed to Promote Farm Own
ership in Denmark, U. S. Resettlement Administration. Land Use Planning 
Publication 15. p. 2. 

*> Farm Tenancy, Report of the President's Committee, p. 71 . 
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of group action acquired through these cooperative societies en
abled farmers on small holdings to b e c o m e an effective influence 
politically in securing legislation to improve their condition. 

In 1899 , the Danish Parliament passed an act which began a far-
reaching program of farm tenancy reform. This law m a d e provision 
for state loans to cottars ( c o t t a g e r s ) for the purchase of small farms, 
a policy which h a d been adopted long before for the benefit of 
farmers having at least one hortkorn tongue of land. 1 1 - In 1934 , a law 
was passed dividing holdings into three types: ( 1 ) small holdings, 
( 2 ) small farms, and ( 3 ) horticultural holdings. Acreages in each 
of these three types are required to b e sufficiently large to afford 
adequate maintenance for a family without outside labor ." 3 Suitable 
land for privately owned small holdings originally c a m e largely 
from church properties and feudal estates, but land from these 
sources was exhausted in 1932, and must now be purchased from 
property on the market. An additional source of land for small hold
ings is obtained through reclamation (part icularly d r a i n a g e ) , m u c h 
of the land in central and western Jutland having been brought 
under cultivation. U p to the present, the supply of land has been 
equal to the d e m a n d from applicants for small holdings. A very 
libera] credit policy regarding loans to successful applicants for 
e a c h of the various types of holdings has facilitated increased own
ership of farm operating units. 

Certain limitations on the rights of possession have been placed 
upon occupants of state lands and on the owners of holdings subject 
to state loans. A m o n g the most important of these—which are in-

°- The Danish measure o f land known as the hartkorn tongue is that amount 
of land which will produce a given amount of grain. On the most fertile soils, 
only about acres are required t o produce such a n amount, and in Den
mark as a whole, the average extent o f a hartkorn ton guv is 24 .7 acres. This 
Unit of measurement was Jong used in determining values of agricultural land 
for purposes of taxation. It has not been used in connection with state taxes 
since 1 9 0 3 , but was one of the factors i n fixing local taxes up t o 1 9 2 6 . (Hooker , 
op. cit., p. 3 . ) 

o ; i Under the 1934 law, small holdings cannot be less than 7.4 acres, nor 
exceed, without special permission, 19% acres. Small farms may not exceed 37 
acres of land of medium productivity, and horticultural holdings may be either 
market gardens o r orchards, and need not meet the ordinary requirements as 
to minimum size. In addition t o these three main types o f holdings, still a 
further type o f holding was established in 1933 , subject t o further provisions 
in the Jaw o f 1934. By the law o f 1933 , local government bodies might pro
vide garden plots for unemployed persons, and in the 1934 act, emphasis was 
laid o n the duty of finding land for garden plots in urban territory. The mini
mum limit of s i z e for other holdings does not apply t o garden plots. (Ibid., 
pp. 8 - 9 . ) 
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tended to safeguard the financial investment of the state, prevent 
speculation, and insure permanence of each small holding as a unit 
capable of affording adequate support (or a family—are: ( 1 ) After 
the holding has been prepared and occupied, the acquirer is obliged 
to o c c u p y a n d operate it, on penalty of having to repay t h e indebted
ness in full immediately. ( 2 ) T h e small holders must maintain the 
needed livestock and equipment, and must keep the buildings in 
good repair and not undertake any operations, like excavations, 
which would destroy the surface soil, without special permission 
from the Minister of Agriculture. ( 3 ) H e must allow official inspec
tors free access to the holding and remedy, within a period fixed 
by the Minister, any conditions regarding operation of t h e holding 
to which the inspectors object. ( 4 ) H e must keep all buildings and 
necessary equipment insured against fire with a company recognized 
by the state, and insure his buildings against damage by storm, and 
his crops against d a m a g e by hail. ( 5 ) H e must not sublet any part 
of the holding, on penalty of being required to repay his entire 
indebtedness at once ; nor can he erect on the holding any house 
intended to h e let to tenants. (6) H e is forbidden to sell any part of 
the holding, or consolidate it with any additional land, without per
mission from the Minister of Agriculture. ( 7 ) H e m a y not transfer 
his holding freely by will to anyone but a natural heir. ( I f there is 
no next of kin, the successor must meet the conditions required of 
small holders . ) 

Other Natiotis. Many nations, including Norway, Sweden, 
Egypt , Mexico , a n d others , have also m a d e important changes in 
legislation to improve farm tenancy and land tenure.'"'4 In E g y p t , 
during the last thirty years, agricultural land tenure conditions h a v e 
been much improved through legislation which has equalized land 
taxes, increased the amount of cultivable land through irrigation 
and reclamation projects, and greatly enlarged and improved agri
cultural credit facilities. In Mexico,""' the states have the duty of 
destroying the large plantations, because conditions in the different 
states are so varied that a general program is not feasible. E a c h 
state determines the extent of the area an individual may own. A 

•* for JI brief stutement indicating the changes effected in Norway and 
Sweden, as well as in Denmark, Ormany, England, and Scotland, see Erich 
Kmenter. "Tenure of New Agricultural Holding* in Several European Cnun-
trie*," V. S. Department of Agriculture Special Research Report no. 2. Sep
tember 1937. 

** The statements concerning recent land reforms in Mexico arc condensed 
from Form Tenancy. Report of the President's Committee, pp. 85-86. 
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date must b e set before which the owner of an a r e a in excess of 
that permitted by law shall be required to reduce his estate to the 
area allowed by law. This forced reduction in size of holdings is by 
means of expropriation proceedings, a n d the expropriated areas are 
sold under conditions stipulated by the state government; but the 
owners are required to a c c e p t agrarian bonds carrying 5 per cent 
interest to be redeemed in not less than 2 0 years, as payment for 
their ex])ropriated land. During the period of amortization, the new 
purchasers cannot alienate their holdings. T h e purchasers p a y to the 
federal treasury the amounts which the latter supplies on their be
half, and the settler is usually required to pay in twenty consecutive 
annual installments, including interest on the unpaid balance , which 
begins two years after first possession of the lands. Forests , pastures, 
and waters are always used in c o m m o n . T h e lots into which tillable 
lands are divided are about 6 2 acres in extent, and can be cultivated 
only by the family, the employing of laborers directly or indirectly 
being prohibited. N o person can have more than one lot and one 
building plot in an agricultural settlement. T h e states have also 
assumed the functions of developing small holdings by creating 
zones around the villages within which only small properties m a y 
be held. Local laws also govern the extent of the family patrimony, 
which m a y not be mortgaged or a t tached in any form. 

T h e preceding survey of recent programs to improve farm tenancy 
in the United States and other selected nations reveals that the ulti
mate land tenure system in most nations will be neither complete 
ownership by those who till the soil, nor a system that eventually 
results in reducing farm tenancy to a social status of peasantry 
based upon capitalistic farm enterprise. In the nations which have 
been most active in doing something about agricultural land tenure, 
three major tenure types have been proposed or adopted: ( 1 ) 
ownership. ( 2 ) tenancy , a n d ( 3 ) mixed tenure, o r a form c o m 
bining the elements of ownership and tenancy. On a number of 
occasions, land settlement laws for various reasons authorized the 
application of a variety of tenure types; but absentee, private, un
restricted ownership has not been c rea ted in any of the E u r o p e a n 
nations discussed above, and restricted tenures have played an im
portant part in their land settlement activities. In spite of repeated 
special efforts on the part of the English government to promote the 
use of ownership arrangements , practically all the English settlers 
have preferred to b e settled as tenants of the county councils—that 
is, as public tenants; and in Scotland, the majority of the new hold-
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ings h a v e b e e n es tabl ished on public ly o w n e d l a n d u n d e r res t r i c ted 
o w n e r s h i p of t h e rental holding type. '" 5 

T h e F u t u r e o f F a r m T e n a n c y . T h e use of r e s t r i c t e d t e n u r e s 
has m e t w i t h c o n s i d e r a b l e s u c c e s s in m a n y land s e t t l e m e n t u n d e r 
takings , in w a r d i n g off i m p o r t a n t d a n g e r s s u c h a s t h e inefficient u s e 
or a b u s e of t h e land, undesirable subdivisions or e n l a r g e m e n t , o v e r -
indebtedness , speculat ion , a n d similar undesi rable d e v e l o p m e n t s . 
Obl igat ions i m p o s e d on the o w n e r in s u c h m a t t e r s as c o m p e n s a 
tion for u n e x h a u s t e d i m p r o v e m e n t s , d e t e r m i n a t i o n of rent p a y m e n t s , 
a n d d e t e r m i n a t i o n of the lease c o n t r a c t h a v e d o n e m u c h to i m p r o v e 
condi t ions prevai l ing u n d e r t e n a n c y and mixed tenure . In the f u t u r e , 
v a l u a b l e results m a y b e e x p e c t e d f r o m t h e u s e of spec ia l a rbi t ra t ion 
a n d a d j u s t m e n t m a c h i n e r y t o adjust outs ide the c o u r t s disputes 
b e t w e e n t h e c o n t r a c t i n g par t ies . K r a e i n e r indicates f r o m his s t u d y 
of s e l e c t e d E u r o p e a n nations that f u r t h e r simplification of agr icul 
tural land t e n u r e will t ake p l a c e in the f u t u r e , by e m p h a s i s on 
m i x e d t e n u r e , a n d he holds that instability of land t e n u r e policies 
in the field of land s e t t l e m e n t is likely t o c o n t i n u e as long as t h e 
p r o b l e m of finding a n a d e q u a t e p a t t e r n o f l a n d e d p r o p e r t y in a g r i 
cul ture remains u n s o l v e d . " 7 

In t h e U n i t e d S t a t e s , t h e r e h a s b e e n a g r o w i n g t e n d e n c y , p a r t i c 
ularly d u r i n g t h e depression thirties, to e n c o u r a g e a larger p r o p o r 
tion of the p o p u l a t i o n to live on farms . A l t h o u g h national policy is 
s o m e w h a t c o n f u s e d a n d indecis ive , t h e g e n e r a l intent on n e w hold
ings, m a d e a v a i l a b l e principal ly t h r o u g h irrigation, seems to b e t o 
h a v e units of an a d e q u a t e size to support a family. H o w e v e r , legis
lation a d e q u a t e to c u r b effectively b o t h specula t ion and m a n y of 
t h e evils a s s o c i a t e d w i t h c o m p l e t e f r e e d o m of disposit ion of l a n d e d 
p r o p e r t y has not been e n a c t e d . T h e necess i ty of d e v e l o p i n g o p p o r 
tunities for c o n s i d e r a b l e n u m b e r s of u n e m p l o y e d m a y arise in t h e 
c o m i n g y e a r s , a n d an a d e q u a t e small -holdings p r o g r a m m a y b e d e 
veloped. Efforts to diversify a g r i c u l t u r e in t h e South, a c c o m p a n i e d 
b y efforts to e n a b l e tenants to b e c o m e o w n e r s , a long the lines of t h e 
B a n k h e a d - J o n e s F a r m T e n a n t Act . m a y substantial ly r e d u c e the p e r 
c e n t a g e of f a r m t e n a n c y in t h e U n i t e d S t a t e s in t h e y e a r s a h e a d . " " 

It is not likely, h o w e v e r , that the p e r c e n t a g e of f a r m t e n a n c y in 
•* Kraemer. op. cit., p. 79. 
"Ibid., p. 8*1. 

" C o u n t y committees under the Bankhead-Jones Farm Tenant Act have 
received many applicants for each loan they could make under the terms of 
the act, indicating the widespread interest in this program to increase farm 
ownership. (Cf. Spiegel, op. cit., p. 89 . ) 
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the United States will be reduced below that proportion required 
for most effective operation of the agricultural ladder system, al
though the disrepute in which farm tenancy is rather universally 
held in the United States may cause public opinion to swing to ex
tremes in efforts to encourage farm ownership to the point where 
many who may not be ready for or capable of assuming responsible 
ownership may be encouraged to become owners, with resulting 
reduction of the general welfare. Programs to improve landlord-
tenant relationships should parallel programs seeking to convert 
tenants into owners. Special efforts will have to be made to secure 
sufficient appreciation of the place of tenancy in its right forms in 
the economy, if any-significant improvements in landlord-tenant re
lations are to be effected. 

It would seem that for the next few years, in the United States 
at least, greater improvements in the farm tenancy situation can be 
made by improving the character of the relationship of tenants and 
landlords, rather than in any wholesale attempt to convert tenants 
into owners. The achievements of some of the older nations along 
these lines, particularly those arrangements dealing with compensa
tion for unexhausted improvements and compensation for disturb
ance, should furnish a good guide for improving American landlord-
tenant relationships. At the same time, however, such desirable 
adjustments as more scientific assessment and taxation of farm lands, 
or more adequate and sound land valuation and credit policies, and 
reform of the land transfer system to incorporate some of the better 
points of the Torrens or some similar system (see the next two 
chapters) , together with related adjustments encouraging farm 
ownership, should not be overlooked. These programs can effectively 
improve the agricultural land tenure system of the United States 
and make American agriculture more attractive and prosperous. 

F O R E S T L A N D T E N U R E 

Tenure problems in forest land are concerned primarily with 
public versus private ownership, rather than with the division of 
property rights between owner and occupier (tenancy) as in agri
cultural land, or among various private owners, as shall be seen in 
the case of water rights. Private ownership is held largely respon
sible for forest devastation and deterioration on the grounds that, 
because of the nature of forestry as an industry, it is less effective 
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in maintaining the forest resources than public ownership." 1 1 Many 
students of forest economics recommend the increasing acquisition 
of forest lands b y the federal government and a systematic plan of 
reforestation and development on these lands. Others contend that 
it is not public acquisition that is needed, but a higher degree of 
social control in the interests of the general welfare. Many would 
concede that some systematic plan of resource use in the interests of 
the genera! welfare could have prevented much of the social wastes 
and losses of unrestricted exploitation. 

A d v a n t a g e s o f P u b l i c O w n e r s h i p . T h e growing of forests and 
the kind of c a r e required to maintain forest productivity are long
time propositions which require for most effective operation pro
grams and activities which m a y not show any significant return for 
many decades . Ordinarily, private capital is not anxious to under
take such ventures because of the piling up of investment in stand
ing timber at a relatively high rate of interest, it is more interested 
in types of investments where returns will be more quickly received. 
Another argument for public ownership is that forestry is a large 
scale proposition running into hundreds of thousands of dollars on 
single operating units. T h e development of the modern corporation 
has m a d e it possible for private individuals to secure the amount 
of capital necessary to operate such large-scale businesses, so that 
this is not an insurmountable difficulty. However , combined with 
the type of risk which forest production involves, the size or scope 
of operations does tend to discourage private investment. Still an
other advantage of public ownership is that public lands are tax-
free, and high taxes are one of the principal causes of the present 
difficulties of private ownership and operation, At the present time, 
the federal government gives 2 5 per cent of the direct gross revenues 
from national forests to the state treasurers and to the counties in 
which such national forests are located, to be spent by the counties 
for schools and roads. However , such contributions are quite differ
ent from tax assessments on private lands. Contributions vary with 

'"' Of thi' 8 3 million acres «>f devastated or poorly stocked forest land, 7 4 
million (nine-tenths) are privately owned; and of the K.50,000 acres devas
tated annually, about 9 5 per cent are in private hands. It is further estimated 
that fully 9 5 per cent of the private cutting is probably made without any 
cooacioiu regard for future productivity, while nearly all the cutting on pub
licly owned forests is designed to perpetuate the forest. (See "A National Plan 
(or American Forestry." V. S- Sen. Doc . 12 , 73rd Congress, First Session. 
C o v r m m r n l Printing Office, 1933. p. 12 . ) 
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the amount earned from the national forests, and are consequently 
flexible. On the other hand, tax assessments on private land are 
based on assessed valuation of the veal estate ( l a n d and t r e e s ) and 
are comparatively rigid. 

Another advantage of public ownership is that the federal govern
ment, state, or county agency can devote a considerable amount of 
funds to developing scenic and recreational forest values without 
the necessity of making these activities pay a profit. Private owners 
cannot afford t o put in a considerable sum of money for developing 
trails, campsites, and similar facilities for the benefit of tourists or 
vacationists unless they are reimbursed for such activities. As yet, 
the policy of paying for t h e right to c a m p or picnic, particularly 
in forested areas, is not established. Most citizens feel free to use 
such facilities without paying for them, and public agencies have 
developed many facilities for the f ree use of these lands by vaca
tionists, tourists, and others. T h e same situation holds in regard to 
the development of hunting and fishing facilities. 

F i r e burns over m o r e than 4 0 million acres of U. S. forest and 
potential forest land annual ly , 7 0 and records show that the cost of 
providing fire protection, based on the burn record, is very high in 
some areas, costs in the Pacific Coas t and northern Rocky Mountain 
area averaging between 5 and 7 cents per a c r e . 7 1 These high costs 
m a k e it very difficult for private owners to protect tbeir forest lands 
adequately . 

The Clarke-McNary Act, passed in 1924 by Congress, provides 
for a federal appropriation of 2 1 / . million dollars a year for fire pro
tection in cooperation with private owners and state governments. 
M a n y argue that public aid for forest fire protection to private own
ers is not efficient, and that complete public ownership would be 
necessary to reduce burning to a minimum. T h e y point out that the 
ratio of actual burn to allowable burn averages 11 for the areas out
side national forests and only 1.07 for the areas within national 
forests. A ratio of one or less indicates a satisfactory condition. 

Similar conclusions in regard to the advantages of public owner
ship have been reached by students of forest economics in con
nection with protection from insects and forest tree diseases—that 

^ T h i s is the average for the period 1926 to 1930. (Ibid., vol. I I , p. 
1 4 0 0 . ) 

-1 Ibid., pp. 1 0 5 7 - 1 0 5 8 . 
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is, t h a t p u b l i c a g e n c i e s a r e in a m u c h b e t t e r p o s i t i o n t o g i v e t h e 
a t t e n t i o n a n d f u n d s n e c e s s a r y f o r a d e q u a t e p r o t e c t i o n , w h i l e p r i v a t e 
o w n e r s a r e n o t a b l e t o p r o t e c t t h e i r p r o p e r t i e s , o r a t leas t d o n o t d o 
s o a d e q u a t e l y . 

F e d e r a l O w n e r s h i p o f F o r e s t s . T h e n a t i o n a l f o r e s t s a r e a n 
e x a m p l e o f f e d e r a l o w n e r s h i p a m i a d m i n i s t r a t i o n , a n d d e m o n s t r a t e 
w h a t c a n b e a c c o m p l i s h e d b y this m e a n s . N a t i o n a l f o r e s t s , first 
c a l l e d " f o r e s t r e s e r v e s , " w e r e e s t a b l i s h e d in 1S91 b y a n a c t o f C o n 
g r e s s w h i c h p r o v i d e d t h a t t h e P r e s i d e n t m i g h t f r o m t i m e t o t i m e 
s e t a p a r t a s p u b l i c r e s e r v e s p u b l i c l a n d b e a r i n g forests, w h e t h e r o f 
c o m m e r c i a l v a l u e o r n o t , in a n y s t a t e or t e r r i t o r y h a v i n g s u c h l a n d ; 
a n d t h a t t h e P r e s i d e n t b y p u b l i c p r o c l a m a t i o n s h o u l d d e c l a r e t h e 
e s t a b l i s h m e n t of s u c h r e s e r v a t i o n s a n d t h e b o u n d a r i e s t h e r e o f . T h e 
f o r e s t r e s e r v e s w e r e p l a c e d u n d e r t h e j u r i s d i c t i o n o f t h e D e p a r t 
m e n t o f A g r i c u l t u r e in 1 9 0 5 , a n d in 1 9 0 7 t h e n a m e w a s c h a n g e d t o 
" n a t i o n a l f o r e s t s " a s b e i n g m o r e d e s c r i p t i v e o f t h e f a c t t h a t t h e y 
c o n t a i n a v a r i e t y o f r e s o u r c e s w h o s e g r e a t e s t p o s s i b l e v a l u e t o t h e 
p u b l i c lies in m a n a g e m e n t w h i c h will i n t e g r a t e t h e d e v e l o p m e n t 
a n d u s e o f t h e s e r e s o u r c e s f o r t h e l a r g e s t p o s s i b l e n e t p u b l i c b e n e f i t . 
U n d e r this t h e o r y o f m a n a g e m e n t h a s b e e n w o r k e d o u t a p r o g r a m 
b e n e f i t i n g t h e loca l p o p u l a t i o n c o n t i g u o u s t o t h e n a t i o n a l f o r e s t 
a r e a , b y t h e a n n u a l p a y m e n t o f a f o u r t h of t h e g r o s s r e c e i p t s t o t h e 
c o u n t i e s t o h e l p d e f r a y t h e c o s t s of s c h o o l s a n d r o a d s . F e d e r a l e x 
p e n d i t u r e s f o r r o a d s in a n d a d j a c e n t t o t h e n a t i o n a l f o r e s t s h a v e 
a l s o c o n t r i b u t e d m u c h t o l o c a l e m p l o y m e n t a n d l o c a l p a y r o l l s , s o 
t h a t l o c a l a r e a s first p r o n e t o o p p o s e t h e e s t a b l i s h m e n t of n a t i o n a l 
f o r e s t s , o n t h e g r o u n d s t h a t t h e i r t a x a b l e r e s o u r c e s w o u l d b e r e 
d u c e d , h a v e a l m o s t u n i v e r s a l l y c o m e t o b e t h e s t r o n g e s t s u p p o r t e r s 
of s u c h a p r o g r a m . 

T h e m a j o r p a r t o f t h e p r e s e n t n a t i o n a l f o r e s t a r e a is o f p o o r 
t i m b e r s t a n d s , or i n a c c e s s i b l e , s i n c e p r i v a t e o w n e r s h a d a c q u i r e d t h e 
c h o i c e r t i m b e r l a n d u n d e r t h e p u b l i c h o m e s t e a d a n d o t h e r l a w s . 
M o s t of t h e p u b l i c l a n d a v a i l a b l e s i n c e 1 8 9 1 , w h e n t h e first n a t i o n a l 
l o r e s t w a s c r e a t e d , h a s b e e n l o c a t e d in t h e m o u n t a i n o u s p o r t i o n s o f 
t h e W e s t . E v e n in t h e w e s t e r n c o u n t r y , h o w e v e r , p r i v a t e o w n e r s h i p 
h a d a c q u i r e d s ignif i cant a r e a s w i t h i n w h a t h a v e l a t e r b e e n e s t a b 
l i s h e d a s a r e a s w i t h i n t h e n a t i o n a l fores t b o u n d a r i e s . M o r e o v e r , t h e 
c h e c k e r b o a r d l a n d g i a n t s m a d e b y t h e f e d e r a l g o v e r n m e n t t o a i d 
t h e r a i l r o a d s c r e a t e d m a n y p r i v a t e h o l d i n g s w i t h i n p r e s e n t n a t i o n a l 
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forest boundaries. In addition to these private holdings, there are 
within the national forest boundaries private lands obtained under 
mining and townsite laws, and agricultural homesteads in the nar
row valleys running up into the national forests or situated in the 
surrounding timbered areas. 

In addition to the federally owned forest lands in the national 
forests, there are approximately 9 million acres of forest land on 
Indian reservations under the jurisdiction of the forestry branch of 
the U. S. Indian Service. There are also more than 4 million acres 
of forests in the national parks, which cover about 81/-: million acres, 
and more than a million timbered acres in the approximately 4l/2 

million acres included within the 38 national monuments. Of the 
remaining public domain, more than 23 million acres of unreserved 
and unappropriated federal land are classified as forest land, al
though only a fifth of this supports a stand of commercial timber. 

The passage of the Weeks Law in 1911 marked a definite step 
toward national ownership and operation of forest lands. This law 
provided for the acquisition of forest lands by the federal govern
ment for the protection of the flow of navigable streams. Th e Clarke-
McNary Act extended this policy to lands within the watersheds 
of navigable streams necessary for the production of timber. Under 
these acts, national forests have been created east of the Mississippi 
River (except those created from the public domain in the states of 
Michigan and Flor ida) . Figure 39 shows that there is a very small 
acreage in the eastern two-thirds of the nation. This reflects the slow 
growth of national forest areas by federal purchase. 

M a n a g e m e n t and Use of National F o r e s t s . The dominating 
thought in the management and use of the national forests is to 
balance the multiple uses against each other in such a way that 
maximum public benefit will result. Frequently this means excluding 
some use, or reducing in intensity the particular use in order to 
enable a more intensive or more widespread appropriation for other 
uses. Wherever it is possible, by suitable compromise, to enable two 
or more uses to occupy a given area, concessions are made by each. 
For example, timber cutting on watersheds is usually permitted, 

J - Consequently, while there are 186,215,256 acres of land within the na
tional forest boundaries, 24 ,854 ,565 acres are in ownership other than federal, 
leaving 161,360,691 acres of federally owned national forest lands, (ibid., 
p. 5 6 9 . ) 
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FK:CIU% 39 . National Forests of the United States. (Source : Finest Land 
Resources, Requirements, Problems, and Policy, National Resources Board , 
Government Printing Office, Washington, D. C , 1 9 3 5 . ) 

supply for domestic irrigation and power uses, livestock grazing, 
g a m e conservation, a n d recreation. This harmonizing has been more 
complete in some areas than in others; in any case , the principle of 
controlling the extent of various uses to prevent serious conflict 
among them is definitely established. 

T h e record of the Forest S e n ice in the U. S. Department of Agri
culture is. in general, excellent. Its policy of harmonized multiple-
use coordination through enlightened management and expert serv
ice in t h e public interest has definitely established it as o n e of t h e 
better administered federal programs. Timber management plans 

but regulated to avoid impairment of the watershed value. Or. t im
ber growing and livestock grazing may use the same area, as long 
as the grazing does not prevent or unduly d a m a g e forest reproduc
tion. Selective timber cutting may proceed with very little, if any. 
interruption of the non-concentrated forms of recreational utiliza
tion of the forest. Properly administered, the national forests c o n 
stitute a large variety of overlapping uses so harmonized as to avoid 
any significant conflict—for instance, t imber sale cutting, w a t e r 
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on the national forest are built around the principle of obtaining a 
steady, continuous yield of wood products best suited to the public-
need, so as to contribute the maximum to stabilizing industries and 
communities wholly or partly dependent on operations based on 
national forest s tumpage. T h e disposal of national forest t imber is 
controlled by formal statements of policy which define the markets 
to b e served, the policy for the sale of the timber, and the general 
silvicultural methods lor the private buyer to follow in cutting. Dis
posal has been controlled in such a way that the annual cut has 
been kept well within the sustained-yield capac i ty of the national 
forests. 

Although limited by inadequate funds, national forest replanting 
has contributed significantly to improvement of forest resources in 
selected cut-over areas. It is estimated that at the current rate ( b e 
tween 2 5 and 3 0 thousand acres annually) it will take at least 7 0 
years to catch up with the area of national forest land which re
quires replanting if it is to b e restocked within a reasonable time. 
T h e Forest Service has maintained a policy of controlled range use 
of the forage within national forest boundaries, and has adjusted 
t h e amount of grazing to the carrying capaci ty , which is greatly 
influenced by weather conditions. T h e rather widespread drought 
in the western states in recent years, combined with other factors 
including needs of other forest uses, has brought about a reduction 
in the amount of stock permit ted to graze on the national forests. 

T h e work of the U. S. Fores t Service in developing recreational 
values on forest lands, particularly in the West , is becoming increas
ingly well known. T h e thousands of miles of forest trails, the numer
ous campgrounds, and the related recreational facilities in forested 
areas are excellent examples of what may be done under public-
ownership and control without reducing the economic value of the 
forests or creating abandoned cut-over lands, unsightly scenes, a n d 
unstable industries. Similarly, in wildlife preservation and improve
ment (including both fish and g a m e ) the work of the Forest Service 
is an excellent example of the possibilities of making more complete 
use of forest lands. 

Perhaps public ownership a n d operation have been most effective 
in the field of forest protection. F i r e hazards, particularly in recent 
drought years, have been rather general throughout the western 
states and have increased in severity. Y e t the pract ical a n d educa-
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tional p r o g r a m s effected by the Fores t Service h a v e been important 
in keeping fire losses to a minimum. T h e control of forest insects 
and tree diseases in the national forests has been much less out
standing than that of fire protection, largely because of the lack of 
adequate funds to meet these problems. 

S t a t e O w n e r s h i p o f F o r e s t s . State lands consist largely of 
lands granted to the states by the federal government, principally 
for the support of schools, or tax-reverted lands and lands acquired 
through gift, exchange, or purchase. It is significant that three of the 
seven leading states in state forest land acreage are the cut-over 
L a k e states of Michigan, Minnesota, and Wisconsin, and that two 
others in the first seven—Washington and Idaho—are in the cut-over 
areas of the Pacific Northwest, w h e r e tax reversion has been large. 
This is further evidence of the breakdown of private forest land 
ownership and the trend toward abandonment of cut-over lands by 
private owners. In 2 9 states title reverts to the counties or towns 
in tax forfeiture proceedings, so that the amount of state-owned 
forest lands in some states would not reflect the extent or trend of 
forest land tax reversion. In these 2 9 states, as well as in several 
of the others, the acreage of state forest lands represents princi
pally acreages which w e r e received through federal grants to the 
states. 

Millions of acres of land unsuited for agricultural use. which h a v e 
been cut over and cleared of forest growth, are awaiting return to 
public ownership. Some steps have been taken by federal agencies 
to purchase certain areas of such lands under a varied program of 
acquisition, but a large acreage is still left to be rehabilitated by 
the state in which it is located. For the most part, ownership and 
management of the smaller blocks of from ten to a hundred thou
sand acres, which are too large lor smaller Jocal governmental units 
to handle, must b e assumed by the states themselves. 7 : 1 

C o u n t y O w n e r s h i p a n d M a n a g e m e n t o f F o r e s t s . C o u n t ) gov
ernments b e c o m e owners of forest lauds principally through failure 
of private owners to pay taxes assessed. In two states—New York 
and Wisconsin—encouragement has been given to the county forest 

M All Imt 9 of the 48 states now have state forests with a total area of 
about 1 $ S million acres, divided into 732 units. tU. S. Department of Agri
culture, "State Forests for Public Use," Miscellaneous Publication 373, Gov
ernment Printing Office, pp. 1-2.) 
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movement by special legislation providing for state participation in 
the expense of operating county forest lands. In New York, the 
legislature provides for other contributions up to $5000 per year to 
any county for land purchase, reforestation, and protection. 7 4 Title 
is vested in the county, but state law provides that the area must 
be forever devoted to watershed protection, production of timber 
and other forest products, and recreation or related purposes. 
Lands owned or acquired by the county under these provisions are 
exempt from state and county taxes. The board of county super
visors may sell trees, timber, or other forest products from the 
county forest lands, upon terms considered to be for the best inter
ests of the county, and under rules and regulations prescribed by 
the State Conservation Commission. 

Nearly a half million acres of tax-reverted lands have been 
blocked into county forest units. The Wisconsin Forest Crop Law 
of 1927 was amended in 1929 to permit the counties to list tax-re
verted land as "forest crop land." For every acre of land listed, the 
state pays IQ4 each year to the township in which the land lies, to 
be divided among the school districts, the town, and the county in 
a manner similar to private forest cropland payments. As a further 
encouragement, the 1931 Wisconsin legislature ordered the Conser
vation Department to pay the counties an additional 10^ to be used 
for reforestation, administration, and maintenance under the super
vision of the Conservation Department. Thus, every acre of county 
forest land in Wisconsin draws 20£ of state money annually. When 
the timber is cut, the state receives 50 per cent of the stumpage 
value, four-fifths of which is restored to the State Forestry Depart
ment fund for further encouragement and development of county 
forests. 7 5 

Recommended Expansion of Public Ownership. Only a fifth 
of the forests of the United States are now publicly owned, but stu
dents of forest economics insist that this percentage should be in
creased. The National Resources Board, in its Report to the Presi
dent in 1934, presented a recommendation by the United States 
Forest Service that the public forest land area should be increased 
from the current 180 million acres to 358 million acres, or practi-

7 * " A National P l a n , " vol. I, p. 8 4 8 . 
7 5 "Wisconsin Forest C r o p and W o o d l a n d T a x L a w s , " Wisconsin Conser

vat ion D e p a r t m e n t , Madison, Wisconsin, 1 9 3 8 . 



L A N D T E N U R E A N D T E N A N C Y 4 7 9 

rally doubled. This recommended increase is principally in national 
forests and state forests. These recommendations are the summariza
tion of recommendations made by local land use planning, forestry, 
and conservation agencies. 

In the minds of many students, public acquisition offers the only 
sound and workable solution of the forest problem in areas: ( 1 ) 
where growing stocks have been wholly or largely depleted by de
structive logging, fires, and other causes; ( 2 ) where profitable oper
ation for timber production may be impossible or very difficult for 
private enterprise, but where public interest in watershed, wildlife, 
and recreation values can be served only by organized management; 
( 3 ) where acreage might be operated profitably by private owners 
but the public need for recreation and related uses makes public 
ownership highly desirable; ( 4 ) where privately owned forest lands 
are so interspersed with existing public forests and public acquisi
tion units that management and development would be facilitated 
by public ownership; ( 5 ) where lands are submarginal for agricul
ture and the highest and best use is for forestry and related uses; 
and ( 6 ) where stands of timber are likely to be exploited destruc
tively in private ownership because of excessive overhead or oper
ating costs and other reasons. 

The interstate character of the dependency upon forest resources, 
and other benefits from the use of forest lands make it desirable 
that a large part of the acreage recommended for public ownership 
be owned and ojierated by the federal government through the 
Forest Service. This s e e m s logical because many states which are 
the most important source of timber for neighboring states are un
able to finance the entire or major portion of the recommended for
estry program within their boundaries. The 60 million acre increase 
recommended for state forests by 1960 is believed to be a very 
liberal estimate of the ability of the states to finance desirable forest 
programs. The recommended increase of more than twice this num
ber of acres for national forests reflects the widespread belief that 
the federal Forest Sen-ice is in the best position to finance and ad
minister the forest development and maintenance program desirable 
in the public interest. 

Forml Area* That Should Remain in Private Ownership. It 
is not only impractical, but probably undcMrablc for public agencies 



480 L A N D E C O N O M I C S 

to acquire all of the forests of the country that should be under per
manent productive management. Forests favorably located in rela
tion to markets, with good growing conditions, and with growing 
stocks not seriously depleted by fire, cutting, and lack of silvicul-
tural treatment, and not overburdened with taxes and interest pay
ments on borrowed capital which cannot be readily liquidated (see 
tire next two chapters), have a very good possibility of being so 
managed under private ownership that they can realize their eco
nomic and social potentialities, provided there is adequate industrial 
self-regulation or sufficient public control. 7 , 1 

Experience with private forestry in the United States indicates 
that under favorable conditions reasonable returns irom businesslike 
management of forest lands are fully possible, and the public inter
est also may be well served. The qualifications noted indicate that 
continued private ownership is recommended for those areas on 
which private enterprise appears to have the best chance. Very 
little decrease in farm woodlots is recommended. For the most part, 
farm woodlots are a very satisfactory means of private ownership 
and operation of forest lands. They contribute, in most cases, to a 
more balanced farm operating unit. In certain local areas, however, 
public interest will be served better by placing groups of farm 
woodlots under public ownership, so that they may be used for 
public recreation, wildlife, watershed, and erosion protection and 
control, and as demonstrations of organized management of scat
tered holdings of timber in highly developed agricultural sections 
where premium prices for timber make it profitable to follow in
tensive forms of silviculture. 7 7 

P u b l i c Regulat ion of Pr ivate Forest Lands . Public regulation 
of private forest lands to prevent excessive exploitation and en
courage sustained-yield management should constitute an impor
tant part of national forest policy. Along with such regulation 
should go greater public aid to private owners in protecting their 
forests against fire, insects, and disease; in forest credits; in more 
reasonable taxation; and in development of better production and 
marketing techniques. 

A plan has been suggested by which private owners would retain 
ownership but the government would manage the forests, pay a 

7 , 1 National Resources Board, Report to the President, p. 211. 
77 hoc. ext. 
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propor t ion of t h e i n c o m e t o t h e forest o w n e r at the t i m e of cut t ing , 
and p a y local g o v e r n m e n t s a s t a ted year ly a m o u n t in lieu of t a x e s 
lor s u p p o r t of t h e s e loca l g o v e r n m e n t a l units . T h i s plan r e c o g n i z e s 
t h e fac t that a large p r o p o r t i o n of o u r forest land will c o n t i n u e f o r 
m a n y y e a r s in p r i v a t e o w n e r s h i p , a n d it seeks t o a v o i d i n t e r f e r e n c e 
with p r i v a t e p r o p e r t y b e y o n d w h a t is n e c e s s a r y t o s a f e g u a r d t h e 
rights and w e l f a r e of the publ ic . This plan m a y b e c o n s i d e r e d o n e 
of publ ic regulat ion w h i c h w o u l d s ec ure all the a d v a n t a g e s of publ ic 
o w n e r s h i p a n d at the s a m e t ime m a i n t a i n pr iva te o w n e r s h i p . Publ ic 
a g e n c i e s w o u l d b e responsible for e n f o r c i n g susta ined-yie ld m a n 
a g e m e n t p r a c t i c e s . A n o t h e r i m p o r t a n t a d v a n t a g e of the plan w o u l d 
b e t h a t p u b l i c t reasur ies w o u l d not b e d r a i n e d b y e n o r m o u s outlays 
for land p u r c h a s e . M o r e o v e r , local g o v e r n m e n t s w o u l d h a v e a defi
nite a n d d e p e n d a b l e a n n u a l i n c o m e w i t h w h i c h t o p a y the cost o f 
their services . H o w e v e r , t h e a u t h o r of this plan s tates that it is n o t 
a d v o c a t e d as a general subst i tu te for e v e n t u a l p u b l i c o w n e r s h i p of 
a la rge propor t ion of the nation's forest l a n d . 7 8 

Forest Policies in Other Nations. F o r e s t policies differ w id e ly 
a m o n g nat ions , b o t h in e x t e n t a n d m e t h o d of publ ic control o v e r 

p r i v a t e forests . In p r a c t i c a l l y every c a s e , h o w e v e r , the a c c e p t e d so

lution of the des t ruc t ion resulting f r o m u n f e t t e r e d p r i v a t e or c o m 

m e r c i a l o w n e r s h i p a n d o p e r a t i o n is s o m e f o r m of p u b l i c interven

tion a n d publ ic contro l , w h i c h is n o w p r a c t i c e d in near ly e v e r y 

civilized c o u n t r y of t h e w o r l d . Briefly, the essential f e a t u r e s of forest 

l a n d policies, taking foreign nat ions as a g r o u p , a r e as f o l l o w s : 7 " 

( 1 ) Ordinar i ly , an o w n e r is f r e e t o m a n a g e a n d utilize his forest as 

he pleases, so l o n g a s his uti l ization p r a c t i c e s d o n o t d i r e c t l y o r 

indirect ly injure others or t h e publ ic w e l f a r e . ( 2 ) T h e public exer 

cises sufficient c o n t r o l o v e r forests , w h e r e d e s t r u c t i o n o r m i s m a n 

a g e m e n t a r e said t o result in injury to others , to insure that t h e i r 

p r o t e c t i v e funct ions ( s t r e a m flow, sanitat ion, w a t e r c o n s e r v a t i o n , 

holding of soil in p l a c e to p r e v e n t erosion, e t c . ) a r e not jeopardized . 

Since m a i n t a i n i n g these p r o t e c t i v e funct ions requires a cont inuous 

forest cover , p u b l i c policies f r e q u e n t l y involve reforestat ion, o r 

engineering i m p r o v e m e n t works, or even afforestation of hi ther to 
non-wooded land, either by p u b l i c a g e n c i e s or by the owner. Except 

: * \V. N. Sparliawk, "A Possible Program of public Regulation," in "A 
National Plan." pp. 1343-1553. 

! J ' A National Plan." vol. I, p. 1037. 
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where reforestation is required by law, the public pays part or all 
of the cost and usually indemnifies the owner for any loss of income 
resulting from restrictions on the use of protection forests. As an 
alternative, the public m a y acquire the land, either at the owner's 
request or by condemnation. ( 3 ) Protection forests are classified as 
such by a governmental agency, upon the recommendation of some 
public body or upon application of interested individuals or groups 
after appropriate investigations and hearings. 

(4) Cutting in classified protection forests can be done only with 
permission of competent public authorities. Methods of cutting a n d 
utilization of forage and other products are specified in some detail, 
either by law or through regulations promulgated by the super
visory authority. Reforestation of cut-over areas is compulsory. (5) 

T h e object of public control over forests other than protection for
ests is generally not to compel owners to produce any particular 
kind or quantity ol material, but to insure that the land will be kept 
in a productive condition. Sustained-yield management is usually 
not required, and a minimum of control is exerted over methods 
of management and utilization on privately owned forest lands not 
classed as protection forests. The public holds definite mandatory 
powers, however, to prevent destruction of non-protective forests; 
but it attempts to bring about good management , largely through 
education and cooperation with the owner. (6) Public control in 
many nations is democratized and decentralized by vesting general 
supervision in local or provincial boards or commissions on which 
forest owners, technicians, and administrative officials—and in some 
instances the local population—are represented. Some of the very 
small nations have only one central commission for the entire 
country. 

Future Forest L a m ! Tenure. T h e need for some form of public 
regulation or control of timber cutting in commercial forests of the 
United States is generally conceded, but there is not complete agree
ment as to the best method to follow. A recent report draws the 
following conclusions: " N o one knows how effective the states will 
be in preventing future destructive practices, nor does anyone know 
h o w satisfactory federal legislation would be. Pertinent considera
tions regarding the control of cutting include these: It is not so 
difficult to move in the direction of public ownership and control 
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as it is to reverse the process; the implications of Federa l control 
are far-reaching; the efficiency of financial aid in stimulating ade
quate state regulation has never been tested. F o r these reasons, it 
would appear wise for us to make a fair trial of F e d e r a l financial 
aid to states which will undertake the control of cutting. If this 
fails, then it m a y b e necessary to place increased reliance on F e d e r a l 
control and public ownership and management of forests to insure 
adequate and sufficient supplies of t i m b e r . " 8 0 

T h e r e a r e some w h o feel that the above conclusions are inade
quate and that more definite steps should be taken at once toward 
increased federal control and public ownership. T h e r e are others, 
however, who feel that by making adjustments in the forest land 
tax system along the lines of taxing the land annually and the timber 
only when it is cut , and preventing future destructive practices 
through state legislation and state programs, the necessity for 
greatly expanded public ownership can b e avoided. T h e arguments 
on both sides should be considered very carefully in working out a 
future forest land tenure policy. Certainly where state or local gov
ernments or individuals will undertake to do the job, every effort 
should be m a d e to effect the necessary adjustments through these 
channels. 

R E C R E A T I O N A L L A N D T E N I 1 R E 

T w o major types of tenure problems are associated with the use 
and development of recreational lands, dividing responsibility and 
control ( 1 ) between public and private ownership and ( 2 ) a m o n g 
public agencies—that is, among local, state, and federal bodies. 

P u b l i c vs . P r i v a t e O w n e r s h i p a n d C o n t r o l o f R e c r e a t i o n a l 
L a n d s . Many forms of recreation are outside the field of public-
action. However , public regulation of private or commercial recrea
tion and public provision of recreational services a r e increasing. 
Many forms of private recreational activity require public regula
tion in the interests of the general welfare, along the lines of pre
venting stream pollution, controlling billboards, and preventing pri
vate appropriation and exclusive use of resources in which the public 

••"Postwar Agricultural Policy." Report of the Committee on Postwar 
Agricultural Policy of the Association of Land Crant Colleges and Universi
ties. 1944. p. 47. 
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has a definite interest. Open spaces and recreational facilities at 
minimum cost should be provided for the large groups who have 
neither means nor leisure to get out of the great industrial centers, 
since recreation for these groups is necessary for national welfare. 
Public bodies can also establish and maintain park areas and monu
ments. Private enterprise, by its very nature , cannot provide ade
quately for many of these services because ( 1 ) they require c o m 
paratively large outlays for development and maintenance, and ( 2 ) 
it is not desirable to c h a r g e admit tance lees. Also, private enterprise 
is not well adapted to undertake the restrained use and continued 
protection and development from generation to generation which 
certain types of recreational land require for most beneficial use.* 1 

Since more than half the traffic over our public highway system 
is recreational traffic, it is important to develop trafficways with 
recreational value as well as efficiency for commercial use. T o do 
this, some control over private lands on either side of the highway 
must b e established. This m a y be achieved by outright purchase or 
by certain regulatory measures . T o purchase such land, even for 
small distances on both sides of the highway, would b e extremely 
expensive and unnecessary. Sufficient control can be established 
through such regulatory devices as zoning, which restrict the uses 
of lands lying along highways in regard to type, size, and location 
of billboards for outdoor advertising, size and distance from the 
highway of residences and industrial buildings, or similar activities. 
Some authorities insist that highway zoning should be part of the 
comprehensive zoning of an entire area or unit of government. 
Others feel that a 5 0 0 - f o o t to 1 3 2 0 - f o o t strip on each side of the 
road is all that is affected by public interest and all that should b e 
directly restricted by the state, chiefly on the basis of safety, general 
welfare, and esthetic principles. Many feel that the state should 
regulate the use of land along highways, because areas restricted 
are likely to be very spotty if such regulation is left to local units. 

Another problem of recreational land ownership arises in con
nection with g a m e animals. T h e preservation of certain big game 
animals is now considered the duty of the federal government—at 
least, federal agencies are active in this work. In the case of small 

S 1 Fur it brief statement concerning the place of public and private recrea
tional activity in a nation, see National Resource;, Board, Report to the Presi
dent, pp. 2 1 7 - 2 2 1 . 
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g a m e s u c h as r a b b i t s , squirrels , o t h e r f u r b e a r e r s , a n d u p l a n d g a m e 
birds, n o s u c h c l e a r - c u t division of responsibili ty has been d e v e l 
o p e d . T h e vast a r e a of p r i v a t e f a r m land involved m a k e s its utiliza
tion of major i m p o r t a n c e to this small g a m e . C u l t i v a t i o n r a d i c a l l y 
c h a n g e s e n v i r o n m e n t a l conditions—in s o m e cases , to the benefit of 
t h e small g a m e , but f r e q u e n t l y to their d e t r i m e n t . F a r m o p e r a t i o n s 
p r o v i d e a b u n d a n t food a n d shelter for c e r t a i n species d u r i n g par ts 
of t h e year , but too f requent ly t h e y l e a v e t h e g a m e w i t h o u t t h e s e 
necessi t ies at o t h e r t imes . " - It w o u l d b e u n d e s i r a b l e , and c e r t a i n l y 
too expensive , for publ ic a g e n c i e s to b u y strips of land t h r o u g h o u t 
t h e f a r m i n g a r e a s of t h e nat ion, t o p r o v i d e f o o d a n d .shelter f o r small 
g a m e d u r i n g t h e winter . It is also unfair to e x p e c t the a v e r a g e f a r m 
o p e r a t o r t o d o m u c h in t h e w a y of providing food a n d shelter at 
cer ta in seasons. N o t only does it cos t h i m t o o m u c h in t i m e o r 
m o n e y , but he has no es tabl ished o w n e r s h i p or control r ight in t h e 
small g a m e . 

P u b l i c a g e n c i e s c a n a c c o m p l i s h c e r t a i n desirable results by es tab
lishing d e m o n s t r a t i o n areas , but c o u l d p r o b a b l y d o m u c h m o r e b y 
p r o m o t i n g t h e es tabl ishment , t h r o u g h c o o p e r a t i v e ac t ion, of p r a c 
t ices w h i c h w o u l d best c o n s e r v e small g a m e in fa rming areas . T h e s e 
p u b l i c p r o g r a m s m i g h t e v e n p r o v i d e f o r p a y i n g f a r m e r s small s u m s 
for such r e c o m m e n d e d p r a c t i c e s . R o a d s i d e plant ings in s u c h areas 
as t h e M i d d l e W e s t h a v e d o n e m u c h to furnish the shelter essential 
f o r nest ing and for winter p r o t e c t i o n , b u t m a n y a r e a s a r e a l m o s t 
c o m p l e t e l y lacking in facilities to p r o v i d e n e c e s s a r y food a n d shelter 
dur ing severe w i n t e r s torms . In E u r o p e , hunt ing has been for cen
turies res t r ic ted largely to t h e nobilitv or the w e a l t h y classes , w h o 
urdinarily a s s u m e direct o w n e r s h i p of t h e small g a m e on their 
es tates ; but the t radit ional c o n c e p t in t h e U n i t e d States is that 
o w n e r s h i p of most g a m e , w h e t h e r on p r i v a t e or publ ic land, is 
v e s t e d in s t a t e o r f e d e r a l g o v e r n m e n t s , a n d t h a t hunting, subject to 
res t r ic t ive laws a n d regulat ions ( i n c l u d i n g those in r e g a r d t o t res
p a s s ) , is for all w h o wish to indulge in it. N e v e r t h e l e s s a f a r m e r is 
enti t led to some m o n e t a r y return p r o p o i t i o n a t e t o his efforts t o w a r d 
conserving t h e g a m e on his laud. H e might be led to m o r e a c t i v e 
conservat ion by re turns f rom the sale of shoot ing or t rapping rights, 
u n d e r regulat ions fixed by t h e s ta te . H e d g e r o w s a n d b o r d e r i n g 
thickets of ten h a v e a highly beneficial w i n d b r e a k value . Res tora t ion 

'Ubid., p. 225. 
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of hedgerows would in many areas have a beneficial effect on gen
eral use of the land. In the more arid and wind-eroded areas, strip 
cultivation to prevent soil erosion may also serve to increase or con
serve farm game. 

R e c o m m e n d e d Increase in Publ ic Ownership of Recreat ional 
L a n d s . There are selected areas throughout the nation which are 
submarginal for farming, and should be put to other uses. Some 
are in the national forests, and federal purchase of such lands, com
bined with resettlement of families on better areas and in more com
pact communities, would help to solve the game-protection problem 
and at the same time assist in getting the lands into their best use. 
A heavy drain upon wildlife resources is caused by the large number 
of submarginal farmers in forest areas where wild game is located 
who use wildlife resources rather freely, because of their economic 
circumstances and their isolation from law enforcement agencies. 
In addition to retiring submarginal farms in the national forests and 
resettling on better areas the families involved, the federal govern
ment should purchase certain essential winter range areas amount
ing to some 6 million acres within and adjacent to the national 
forests. Other selected areas should be purchased to expand the 
system of public wildlife refuges. 1 , 3 

Although expansion of the land area devoted to wildlife conser
vation is an important phase of developing the nation's recreational 
land resources, a well balanced national recreational program should 
be the concern of municipalities and their immediate environs. The 
major problem is to provide places for active recreation and enjoy
ment within easy reach of inhabitants of these large cities. This 
means including in urbanized areas adequate and properly distrib
uted play areas for children and adults, in the form of small land
scaped parks and playgrounds and, in the case of large cities, a few 
comparatively large parks. Recreational areas in most American 
cities are very inadequate and underdeveloped, and far below the 
minimum standard (one acre to every 100 persons) recommended 
for municipalities of 8000 inhabitants or more. For example, a city 
of 16,000 should have 160 acres of recreational land, ]/ s to % of 
which should be play areas of various types. Too many cities have 
only one or two parks of 5 or 10 acres, while the children of many 

s:ilbid., pp. 150 and 22.6. 
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n e i g h b o r h o o d s h a v e t o p l a y in v a c a n t lots or , lacking these , in t h e 
streets . S o m e cities h a v e spent far too m u c h on spacious , b e a u t i f u l 
c e m e t e r i e s in c o m p a r i s o n with w h a t t h e y h a v e spent a n d a r e spend
ing on r e c r e a t i o n a l a r e a s . T h i s pol icy of t a k i n g b e t t e r c a r e of t h e 
d e a d than of t h e living m a y b e short -s ighted. A d d i t i o n a l a c r e a g e s 
s h o u l d b e a c q u i r e d b y m u n i c i p a l a n d c o u n t y g o v e r n m e n t s — a n d in 
s o m e c a s e s by s t a t e a n d federal bodies—to p r o v i d e p l a y g r o u n d s a n d 
p a r k s for the p o p u l a t i o n s of metropol i tan regions. 

This i n c r e a s e of p u b l i c o w n e r s h i p at t h e e x p e n s e of p r i v a t e land 
is r e c o m m e n d e d b e c a u s e , for cer ta in t y p e s of r e c r e a t i o n a l l a n d d e 
v e l o p m e n t a n d use, federa l o w n e r s h i p a n d c o n t r o l a r e c o n s i d e r e d 
m o r e effect ive in the p u b l i c interest t h a n pr iva te o w n e r s h i p a n d 
o p e r a t i o n . H o w e v e r , f e d e r a l a g e n c i e s h a v e consis tent ly f o l l o w e d a 
pol icy of s u p p l e m e n t i n g p r i v a t e r e c r e a t i o n a l services o r d e v e l o p i n g 
r e c r e a t i o n a l facilities w h e r e pr iva te d e v e l o p m e n t h a s b e e n inade
q u a t e , r a t h e r than c o m p e t i n g with p r i v a t e r e c r e a t i o n a l facilities 
w h i c h a r e a l r e a d y serving the publ ic a d e q u a t e l y . F o r m a n y t y p e s 
of recrvntionn} land, p r i v a t e d e v e l o p m e n t a n d o p e r a t i o n a r e a d e q u a t e 
especial ly in c e r t a i n a r e a s ; a n d h e r e p r i v a t e o w n e r s h i p a n d o p e r a 
tion should c o n t i n u e . In the a g g r e g a t e , such services a r e e x t r e m e l y 
i m p o r t a n t in fulfilling t h e r e c r e a t i o n a l n e e d s of t h e nat ion , a l t h o u g h 
publ ic regulat ion m a y be n e c e s s a r y t o p r e v e n t abuses a n d p r i v a t e 
gain a t t h e e x p e n s e o f t h e g e n e r a l w e l f a r e . F o r e x a m p l e , o n e of 
t h e most i m p o r t a n t p r o b l e m s in c o n n e c t i o n with pr iva te recrea t ional 
l a n d is p r e m a t u r e d e v e l o p m e n t a n d result ing o v c r c x p a u s i o n , a n d 
p o o r land use. S o m e kind of public regulat ion or c o n t r o l o v e r r a t e 
of u s e o r s e t t l e m e n t is essential in s u c h c a s e s , if t h e s e disas t rous 
c o n s e q u e n c e s a r e to b e r e d u c e d or e l i m i n a t e d . * 4 

M A good example is valuable lake shore properly. W'ebrweiii and Persons 
found that more than ball of the 16,000 registered lots in 3 northern Wiscon
sin counties, subdiiid<-d during the period 1902 to 1930, were laid out between 
1923 and 192b\ Each of these 16,000 subdivisions had to be carried on the lux 
rolls as a separate taxable description, and when the Inxiin collapsed, over 
9,000— more than *r, of all these lots—remained unsold mk\ Ixt-.trne tax-delin
quent. The cost ot advertising and selling these delinquent lots was more than 
the counties received in taxes on the rest of the plots. (G. S. Wehrwein and 
K. H. Parsons, "Recreation as a Land Use." Wisconsin Agricultural Experi
ment Station Bulletin 422. 1932, pp. 19-20; and Ely and Wehrwein, Ijmd 
Economics, pp. 348 -349 . ) This speculative de\elupuient in private recrea
tional land indicates die extent to which the private >eurch for profit causes 
overexpansion and premature subdivision. 
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Division of Responsibility for Recreational Land Administra
tion Among Public Agencies. The division of responsibility for 
effective development and control of recreational lands among vari
ous levels of government is a serious problem. Provision of "in-to\vn" 
park, playground, and related recreational areas is primarily a mu
nicipal responsibility or, where the city covers almost die entire 
county, a city and county problem. This does not mean that other 
agencies, particularly state and federal governments or local gov
ernments like the town or township should not help to create and 
develop such recreational facilities; these agencies can do much to 
support and sponsor educational programs for the development of 
an interest in such projects. However, city officials must take the 
lead in initiating, developing, and administering them. 

Local Government Responsibilities. Most city governments have 
been very slow to accept responsibility for furnishing "in-town" 
recreational areas. In too many cities, development has been un
planned with the result that many sites most convenient and useful 
for playgrounds, parks, and related recreational use have been de
veloped for private residences or commercial use. Even if certain 
areas have been set aside for recreational purposes, leadership or 
supervision may not have been provided. 1" 

Distribution of responsibility for provision of parks, playgrounds, 
and related recreational areas for metropolitan regions outside city 
boundaries is a more complex problem. Some cities have acquired 
parks well beyond their borders. Counties, special metropolitan park 
districts, and states may all serve as agencies for providing metro
politan parks; and the federal government, without any particular 
plan, has established recreational areas of various types within 
metropolitan regions. However, there is yet no definite policy with 
respect to division of responsibility among the agencies involved, 
nor are there any specific standards regarding the area, types of 
recreation to be established, or administrative methods used. The 
state may well accept a considerable measure of responsibility for 
the large outer zone parks, while the metropolitan park board or 

H , O u t of 6000 towns and cities in America, only 1204 (approximately 
one-fifth) reported recreation under leadership. In 75 per cent of those re
porting parks, the park acreage is below accepted standards. (See U. S, De
partment of the Interior, Yearbook, National Park Service, Government Print
ing Office, 1939.) 
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t h e c o u n t y m a y f u n c t i o n sat isfactor i ly for p a r k s in t h e i n n e r , m o r e 
heavi ly p o p u l a t e d zones . 

State Government Responsibilities. In outlining a p r o g r a m for 
s t a t e g o v e r n m e n t s in r e c r e a t i o n a l l a n d policy, the fol lowing is re 
c o m m e n d e d : ( 1 ) that s t a t e r e c r e a t i o n sys tem b e b a s e d u p o n c o m 
p r e h e n s i v e surveys by qualif ied p e r s o n s ; ( 2 ) that f a c t o r s t o b e 
c o n s i d e r e d in selection of a r e a s i n c l u d e (a) unusual or u n i q u e 
natural fea tures , (b) s c e n i c qual i ty , ( c ) p r o b a b l e a d e q u a c y of o b 
t a i n a b l e l a n d s l o r e x p e c t e d kind a n d q u a n t i t y of r e c r e a t i o n , (//) 
var iety a n d q u a n t i t y of a c t i v e r e c r e a t i o n a l yield, (c) p r o b a b l e 
ability t o p r o d u c e legi t imate i n c o m e , ( / ) locat ion w i t h r e s p e c t to 
populat ion a n d to c o m p e t i t i v e a r e a s , a n d ( g ) re la t ive significance of 
historic , prehis tor ic , or scientific values ; ( 3 ) that a n y o u t s t a n d i n g 
n a t u r a l f e a t u r e s b e i n c l u d e d c o m p l e t e l y within t h e b o u n d a r i e s , a n d 
that a sa t i s fac tory y e a r - r o u n d h a b i t a t for wildlife be furnished; ( 4 ) 
that a d v e r s e t y p e s of o c c u p a n c y or u s e n e a r r e c r e a t i o n a l p r o p e r t i e s 
b e p r e v e n t e d b y t h e u s e of s c e n i c e a s e m e n t s ; ( 5 ) that all values in
volved b e careful ly c o n s i d e r e d in d e t e r m i n i n g kinds of publ ic u s e 
to b e e n c o u r a g e d ; ( 6 ) that intensive uses b e l imited to one locat ion 
or, at best , a small n u m b e r of locat ions ; ( 7 ) t h a t s t a t e adminis t ra 
tive a g e n c i e s b e e q u i p p e d t o r e n d e r advisory serv ice on t h e r e c r e a 
t ion p r o b l e m s of polit ical subdivisions of t h e s t a t e ; ( 8 ) t h a t p a r t of 
the c o s t of o p e r a t i n g s t a t e recrea t ional holdings b e b o r n e by users 
on a fee basis ; ( 9 ) t h a t a l iberal port ion of t h e total a r e a in e v e r y 
s t a t e p a r k b e left c o m p l e t e l y undis turbed , f ree f rom roads , a n d 
with o n l y a l imited a m o u n t o f trails. Several o t h e r r e c o m m e n d a t i o n s 
in addi t ion t o these a r e i n c l u d e d in t h e r e c o m m e n d a t i o n s o f t h e 
Board." ' ' Similar considerat ions a r e s u g g e s t e d in tire c a s e of d e v e l o p 
m e n t of s t a t e forest a n d g a m e lauds. 

Responsibilities of the Federal Government. T h e f e d e r a l g o v e r n 
m e n t is n o w providing a n d will u n d o u b t e d l y c o n t i n u e t o p r o v i d e 
m u c h of t h e recreat ional land a r e a ava i lable for publ ic use . Preser 
vat ion of o u t s t a n d i n g s c e n e r y a n d historical or a r c h e o l o g i c a l sites 
o f nat ional i m p o r t a n c e is proper ly a responsibili ty of the federa l 
g o v e r n m e n t , a n d in r e c e n t y e a r s this a g e n c y h a s d o n e m u c h t o p r e 
serve a n d d e v e l o p s u c h r e c r e a t i o n a l lands. M a n y historic a n d 
archeologica l sites and s c e n i c a r e a s a r e not l imited to o n e state- T h e 
c o n s t r u c t i o n of p a r k w a y s , involving i m p r o v e m e n t of s c e n i c b e a u t y 

M National Resources Board, Report to the President, p. 218. 



4 9 0 L A N D E C O N O M I C S 

along great trunk highways, involves expenses and legal difficulties 
which can more easily be handled by the national government. 
T h e complex problems a n d extensive areas associated with wildlife 
management and conservation (particularly in the case of migratory 
w a t e r f o w l ) and the administration of great national park areas are 
best handled by the federal government. 

Adequate management of big game on the national forests pre
sents particular difficulties because , while the Fores t Service is in 
general charge, states in which forests are located claim jurisdiction 
over the game. T h e legal status of g a m e on nationally owned lands 
has never been definitely settled. Under the present system of 
divided authority, it is difficult to work out an effective system of 
administration and conservation; but state g a m e commissions, 
even when most competent , are obviously unable—subject as their 
policies are to changing political expediency—to equal the efficienc}' 
of the federal government, whose activities can b e extended to 
national forests under federal plans of coordinating all forest u s e s . " 

Aside from developing and administering specific types of recrea 
tional land which involve either extensive area, interstate legal prob
lems, or special technical difficulties, the recreational activities of 
the federal government should largely supplement state a n d local, 
public and private recreational programs, rather than c o m p e t e with 
or replace such services. F o r the most part , federal agencies have 
followed this policy; but in some cases federal recreational pro
grams have been pushed to the point where they have c o m p e t e d 
with or eliminated desirable forms of recreation furnished by other 
public or private agencies. In the last analysis, the federal govern
ment should furnish a well-coordinated recreational land use pro
gram cooperating with state and local public agencies and private 
individuals and organizations to bring about increased interest in 
and better use of recreational land. Only through such democrat ic 
development and widespread public use can recreation be a vita) 
force in a nation where it takes such a variety of forms as it does in 
t h e United States. 

MINERAL LAND TENURE 

Society's major problem arising from the peculiar nature of min
ing and minerals is conservation or wise use of these exhaustible 

-•Ibid., p. 2 2 3 . 
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and non-replaceable resources. In general, the United States has fol
lowed an "open door" policy of rather free individual exploitation 
under private initiative; and this has been associated with waste and 
depiction of many important minerals. 

Sale and Leasing of Public Domain Mineral L a n d s . Many 
areas of the more than one billion acres of public domain land dis
posed ol to private individuals contained mineral resources, but 
ledeial policy has usually been to allow private owners securing 
title to these public domain lands to exploit minerals found, unless 
the deposits were discovered prior to the disposition of such lands. 
It is quite easy to designate land as principally useful for farming, 
grazinu, or forestry; but how can the existence, extent, or com
mercial value of mineral deposits be ascertained? Even after these 
problems are solved, there is still the question of the policy to fol
low in disposing of or in utilizing mineral lands. T he Northwest 
Ordinance of 1785 (which dealt with the public lands of the North
west Territory) reserved to the federal government one-third of 
all gold, silver, lead, and copper discovered. In 1796, an act was 
passed providing for the sale of public lands northwest of the Ohio 
River, and reserving all salt springs and licks to the federal govern
m e n t . " 

These provisions, made early in the history of the United States, 
indicate that Congress intended to treat mineral resources differ
ently from agricultural or forest lands. A policy of leasing gradually 

•came to be followed. In ISOO. Congress authorized the Surveyor 
General to lease reserved saline lands, and in 1S07 extended the 
lease provisions to include lead mines on the public domain uf 
Indiana territory. In 1816, leasing of public domain mineral lands 
was made general, by the indirect method of forbidding mining on 
public lands without approval of the President. v ' With the excep
tion of opening lead mines and lands in Missouri to sale in 1829, the 
l>olicy in regard to minerals on public lands was one of reservation 
and lease till 1846, in which year the Government embarked upon a 
new program of sale after the President's report that the reserva
tion and lease program had proved unprofitable and unsatisfactory 

•"Hibbard, A History of the Public IMSUI Politics, p. 512; and C. J. Hyn
ning, "State CoiiM-njlitin of Hi-wMir- i ^ , " N.ttimi.d H i - ! » i n - r \ ("uMunitN i J l )39. 
P - 37. 

* u Hynmnii I"*. til-
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'JO 'National Resources Board, Report to the President, p. 4 2 1 . President 
Polk reported in 1 8 4 5 that although more than a million acres of public land-; 
had been reserved from sale and numerous leases made, only some $ 6 0 0 0 were 
collected for the years 1 8 4 1 to 1 8 4 4 , while administrative expenses were $25 , -
0 0 0 , and the mines were carelessly and wastefully worked. On these grounds. 
President Polk recommended abolishing the lease system and placing mineral 
lands on the market, for sale on terms approved by Congress. (Hynning, 
loc. cit.) 

National Resources Board, op. cit., p. 4 2 1 . 
The 1 8 7 2 act provided for survey and sale of mineral lands, fixing the 

price of placer lands at $ 2 . 5 0 per acre, and lode claims at 5 5 per acre. ( I l ib-
bard, op. cit., p. 5 1 7 . ) 

to the lessees. This policy of sale, inaugurated in Arkansas, Illinois, 
Iowa, and Wisconsin lead mines, was extended to other areas soon 
afterward, and to coal mines in 1864."" 

Discovery of gold in California, in 1848, led to a change in mineral 
land policies on the public domain. By 1866 , nearly a billion dollars 
in gold and silver had been produced from western public lands in 
accordance with local customs which c a m e to be recognized by-
courts and legislatures. In that year, Congress recognized and vali
dated equitable rights acquired in accordance with such local cus
toms, and provided that mineral lauds of the public domain should 
b e free and open to exploration, occupation, and acquisition, in gen
eral conformity with established local customs. Thus ( w i t h the 
exception of coal, which remained under the policy of sale and pur
chase established in 1 8 6 4 ) mining law in the United States usually 
followed the rule of "possessory occupat ion . "" 1 

The principle of sale and purchase was extended in 1872 to min
eral lands generally, and the mining a c t of M a y 10. 1872, amended 
the 1866 act by constituting mineral lands a distinctive class subject 
to special conditions of sale and set prices specifically applicable to 
mineral lands.' 1- This principle of sale and purchase was based upon 
the general theory that anyone has a right to keep minerals in such 
lands. This wide-open door policy has been one of the major reasons 
why United States mineral production has been so difficult to con
trol. In 1914 Congress revised the leasing system by passing a coal 
leasing law for Alaska; and, in 1917, Congress extended the p o l i c y ' 
to potash on all public lands of the United States. In 1920, a general 
leasing law for coal , oil and gas, phosphate , oil shale, and sodium 
was passed. This was extended in 1927 to cover sulphur; and the 
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p r i n c i p l e o f l e a s i n g w a s a lso a p p l i e d t o g o l d , s i lver , a n d m e r c u r y t o 

b e r e s e r v e d in c e r t a i n e x i s t i n g l a n d g r a n t s . " : t 

N u m e r o u s f e d e r a l a c t s p a s s e d d u r i n g t h e h i s t o r y o f t h e U n i t e d 

S t a t e s d e a l t w i t h m i n e r a l s on t h e p u b l i c d o m a i n , r e c o g n i z i n g t w o 

m a i n t y p e s o f m i n e r a l d e p o s i t — m e t a l l i f e r o u s a n d n o n - m e t a l l i f e r o u s . 

G e n e r a l l y s p e a k i n g , m e t a l l i f e r o u s m i n e r a l d e p o s i t s m a y b e a c q u i r e d 

in f e e u n d e r t h e l o d e o r p l a c e r a c t s , a n d n o n - m e t a l l i f e r o u s d e p o s i t s 

m a x b e d e v e l o p e d u n d e r l e a s e . M e t a l l i f e r o u s m i n i n g c l a i m s m a y b e 

filed on t h e r e m a i n i n g u n a p p r o p r i a t e d a n d u n r e s e r v e d p u b l i c l a u d s , 

o n a r e a s in t h e n a t i o n a l f o r e s t s , a n d o n s o m e o f t h e 3 5 mil l ion a c r e s 

d i s p o s e d of w i t h r e s e r v a t i o n o f m i n e r a l r i g h t s t o t h e U n i t e d S t a t e s . " 4 

T h e m a x i m u m a c r e a g e t h a t m a y b e i n c l u d e d in a n y s i n g l e p e r m i t o r 

l e a s e , in t h e c a s e of n o n - m e t a l l i f e r o u s m i n e r a l s like c o a l , oil a n d g a s , 

p h o s p h a t e , p o t a s h , s o d i u m , s u l p h u r , a n d oil s h a l e , is u s u a l l y 2 5 6 0 

a c i c s ( f o u r s e c t i o n s ) . ' , r ' 

M e t a l l i c m i n e r a l s a r c s u b s t a n t i a l l y u n a f f e c t e d b y a n y m i n e r a l c o n 

s e r v a t i o n p r o g r a m ol t h e s t a t e g o v e r n m e n t s , a n d e v e n in t h e c a s e 

o f t h e m i n e r a l fue ls t h e p r o b l e m h a s b e e n l a r g e l y e c o n o m i c r a t h e r 

t h a n c o n s e r v a t i o n a l . T h e u r g e n t n e e d h a s b e e n f o r g o v e r n m e n t a l in

t e r v e n t i o n t o s t a b i l i z e m i n i n g o p e r a t i o n s b y p r e v e n t i n g o r c o n t r o l 

l i n g s u r p l u s p r o d u c t i o n a n d p l a n t c a p a c i t y . ' ' 1 1 T h e a u t h o r i t y o f t h e 

s t a t e s t o a c t u n d e r t h e p o l i c e p o w e r g i v e s t h e m g r e a t o p p o r t u n i t i e s 

0 : 1 National Kcs.uu.rcr> board, op. vit., p. 4 2 1 . 
'•** In tlit* case of lands in Indian reservations, the Secretary of the In

terior may lease any part of the unallotted lauds within such reservation* in 
the states of Arizona, California. Idaho, Montana, Nevada, New Mexico. 
Oregon, Washington, or Wyoming, in the case of both metalliferous and non-
meUlliferous minerals, except oil and gas. Thi* procedure was established In 
act of June 3 0 . 1919, and amended December 16, 1920, to provide for the 
collection nf 5 per cent of the net value of mineral output as royalties. (Ibid., 
pp. 4 1 9 4 2 0 . ) 

No person, association, or corporation may hold coal, phosphate, or 
sodium leases or permits aggregating more than 25h'0 acres in any one state, 
or uMire thjifi 7 6 8 0 acres in any one state under oil and gas lease or permit. 
The original lease term is usually 2 0 years, with provision for renewal by suc
cessive ten-year periods. These leasing laws apply to Unreserved public domain 
and to national forests (excluding the lands reserved under the Appalachian 
Forest Act. which may be leased under a special ac t ) but do not apply to 
parks and monuments (see ibid., p. 4 2 0 ) . 

'•"It is significant that the 19 investigations or hearings before Congress 
or by specially created commissions between 1913 and 1935 were largely con-
een.ed with price and labor problems of the coal industry rather than con-
MTv . i t i u n of coal resources, ( l lynnmg, op. cit.. p. 4 2 . ) 

http://Kcs.uu.rcr
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to c o n s e r v e their o w n r e s o u r c e s ; h u t in o n l y a f e w c a s e s h a s minera l 
c o n s e r v a t i o n b e e n a definite policy, a n d in most states the p r o b l e m s 
h a v e h a r d l y been c o n s i d e r e d at all. 

P e t r o l e u m a s a n E x a m p l e o f T e n u r e P r o b l e m s i n M i n e r a l 
L a n d s . Oil is o n e of t h e b e s t e x a m p l e s of p r i v a t e exploi ta t ion of a 
major minera l r e s o u r c e t o t h e point w h e r e U . S. reserves a r e d a n g e r 
ously low in f a c e o f p r o s p e c t i v e increased d e m a n d s . 9 7 T h e o w n e r of 
oil land does not o w n t h e oil in his land, b u t o w n s the right to c a p 
t u r e a n d a p p r o p r i a t e oil f rom t h e c o m m o n pool t h r o u g h wells 
dri l led on his land. A s a c o n s e q u e n c e of this pecul ia r i ty of o w n e r 
ship a n d lack of c a p t u r e regulat ions in t h e oil industry , des t ruc t ion 
a n d w a s t e of U n i t e d Sta tes oil r e s o u r c e s h a v e b e e n excessive ." 1 . 

A m o n g the essential n e e d s of t h e oil indust ry is the d e v e l o p m e n t of 
a s t a n d a r d of individual o w n e r s h i p r ights , so that e v e r y o w n e r will 
p a r t i c i p a t e in a just p r o p o r t i o n of t h e reservoir content , a n d p r e s e r v a 
tion of o w n e r s h i p c o n t r o l , 9 1 ' p e r h a p s t h r o u g h some f o r m of col lec 
t ive t e n u r e or g r o u p control like t h a t d e v e l o p e d in g r a z i n g districts . 
In o r d e r t o d o this, uni t o p e r a t i o n of oil pools ( t h e opposi te of the 
present wasteful c o m p e t i t i v e d e v e l o p m e n t of p o o l s ) w o u l d h a v e to 
b e i n t r o d u c e d . B y unit o p e r a t i o n is m e a n t d e v e l o p m e n t of a w h o l e 
g e o l o g i c unit a c c o r d i n g to a definite p r o g r a m supervised by the 
s tate , w i t h royal t ies t o b e s h a r e d b y t h e individual o w n e r s on the 
basis of a c r e a g e , oil in p l a c e , o r s o m e g e n e r a l l y e q u i t a b l e a r r a n g e 
m e n t , r e g a r d l e s s of t h e locat ion of p r o d u c i n g w e l l s . " ' 0 A c c o m p a n y -

0 7 For an analysis of this problem, see John Ise, The United States Oil 
Policy, Yale University Press, 1926. 

" M E a r l Oliver. "United States Oil Industry," in C. K. Leith ( e d . ) , Ele
ments of it National Mineral Policy, The Mineral Inquiry, New York, 1933, 
p. 141. 

0 0 O l i v e r also lists as essential needs: ( I ) balancing supply and demand 
so that oil production and consumption will be brought into reasonable bal
ance, and ( 2 ) securing the greatest possible recovery of oil at the lowest cost. 
(Ibid., pp. 145-146 . ) 

, 0 " Effective unit operation obviously requires compulsory pooling of op
erating and leasing interests. Voluntary unit operation schemes have demon
strated that they are inadequate for the achievement of major gains in oil 
conservation on a nation-wide or state-wide basis. Advantages of compulsory 
unit operation are considered so great that England provides for cooperation 
among lessees of a geological unit to be effected voluntarily, failing which (lie 
government (through the Board of Trade) has the power to require unit op
eration subject to the right of arbitration. (Glenn E. McLaughlin, "Proposals 
for Petroleum and Natural Gas Conservation," in "Energy Resources and Na
tional Policy," p. 216. 
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ing unit operation should be establishment of certain minimum 
engineering standards by state and federal regulatory bodies; and 
restrictions on abandonment of old oil wells as long as they are still 
in a state of production should accompany unit production, Aban
donment mav occur because of physical circumstances, or because 
of economic difficulties in the industry. 

Premature abandonment of producing wells because of economic 
changes may be limited by regulatory measures. Restriction of pro
duction to current needs might be accomplished by federal determi
nation of production quotas for each state, and state allocation of 
these quotas. Proration on the basis of allocated production quotas 
may result in operating wells at much less than their most efficient 
rate, although many geologists say that pinching down the produc
tion of oil wells increases final oil recovery. T h e best way to sta
bilize the oil industry is to control drilling so that oversupplies and 
extreme price fluctuations can b e avoided. 

Unless some such arrangement can be established voluntarily by 
owners and operators with a minimum of government regulation. 
Hovernment ownership and operation will b e necessary to prevent 
the continuation of wasteful exploitation of a very limited, irreplace
able, and useful resource. It is significant that complete nationaliza
tion of all oil rights in the United States, in line with the procedure 
followed by Germany and other nations, has been discussed from 
time to time in Congress . T h e federal government has acquired the 
important helium reserve in the Texas Panhandle by outright pur
chase. In many states, courts have already modified the rule of c a p 
ture so that the landowner can recover only a certain portion of the 
oil within a given per iod . 1 , 1 1 

R e c o m m e n d e d F u t u r e M i n e r a l Pol ic ies C o n c e r n i n g P u b l i c 
a n d P r i v a t e O w n e r s h i p anil C o n t r o l . In spite of the fact that the 
upeii door policy of private ownership and exploitation followed in 
the United States on most mineral lands has been an important fac
tor in the serious economic and social problems associated with the 
[tuning industry, and in spite of the many arguments in favor of 
public ownership of mineral lands, the 1934 report of the National 
Resources Board's Commit tee on Mineral Policy did not recom
mend general extension of public ownership of minerals now in 
private hands, with the exception of purchasing and retiring part of 

, D I For a more- ixmiplete aiuil>»i:> of proposals for petroleum and natural 
«[4\ 1 -on . i tTYat io i ! . M T ibid., pp. 214-238. 
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the coal reserves and some submarginal coal mines, and retaining 
tax-reverted mineral deposits in public ownership until the minerals 
are needed, when the deposits should be leased and royalties paid 
to the government. T h e committee states, " W h a t e v e r the abstract 
merits of public ownership may be, private ownership is so in
herently a par t of the American genius and tradition, a n d is so 
firmly entrenched, by law and custom, as a national policy, that the 
practical difficulties alone of any general reversal of the status q u o 
at this late date would appear insuperable. However , future condi
tions cannot be foreseen, and the c o m m i t t e e recognizes the possi
bility that restoration to public ownership of minerals now privately 
owned may sometime b e c o m e a desirable feature of national 
policy." 1 1 ' -

T h e Commit tee defines the limits of public control as those in
cluded within producing and marketing cartels, or codes, duly modi
fied to protect the rights of the producer , of labor, a n d of the con
sumer, strictly and impartially administered in the public interest 
by the federal government, a n d supplemented where needed by use 
of the state police powers to prevent waste in mining. 

M i n e r a l P o l i c i e s o f O t h e r N a t i o n s . Relatively few nations fol
low the American open door policy in utilizing their mineral lands. 
T h e degree to which the door to unrestricted private exploration 
and exploitation is closed extends through a wide range, from com
pliance with a few simple regulations in some nations to absolute 
prohibition of mining by certain classes, in o t h e r s . 1 0 3 In Canada , 
exploration and exploitation are carr ied on through a system of 
license and lease, traceable largely to the fact that mining rights 
exist or h a d existed in favor of the Crown. A fundamental char
acteristic of Canadian mining laws is that development, once pro
jected, must b e pursued, particularly on state lands. Most mining 

, 0 - T h e Committee argues that many of (lie. recognizee! ills of our domestic 
mineral industries—particularly excess capital investments, variable and U n 
certain market demands, and irregular tenure and labor, combined with the 
problems peculiar to the mining industry, which center around exhau stability 
and irreplaceability—can best be dealt with by private ownership and opera
tion, with public supervision and control. (National Resources Board, op. cit., 
p. 4 2 3 . ) 

1 0 : 1 The brief statements concerning different national mineral policies are 
taken from J . W . Frey, " T h e Open Door Policy of Mineral Developments," in 
c . K. Leith ( e d . ) , Elements of a National Mineral Policy, pp. 7 2 - 7 8 . 
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laws are based upon the theory of concession, prospecting in almost 
all countries being free and open to citizens or aliens, with regula
tions restricting the class of individuals who can engage in prospect
ing. Such regulations prohibit prospecting by impecunious persons, 
but would not ordinarily affect activities of any well-organized com
pany. Africa is nowhere freely open to prospecting. For example, in 
Portuguese possessions ownership of mineral right is vested in the 
state, and the government may restrict prospecting rights on any 
land. Egypt claims exclusive ownership of all mineral substances 
and will not sell or grant term leases on them. Petroleum is subject 
to preemption or preferential purchase. Foreigners operate on the 
same basis as subjects if they have secured licenses or leases from 
the proper governmental agency or office. In the Transvaal, mining 
is nut free and open, and no land can be prospected until declared 
open by the Ministry of Mines. In Guiana, the government has a 
prior right to oil. and in both Northern and Southern Rhodesia, 
mining rights are vested in the British South African Company. 
Several countries in Asia have definite closed door policies, Japan is 
closed to all but Japanese subjects. In China, free exploration is not 
permitted, and all ordinary minerals (aside from building materials) 
theoretically belong to the state, though considerable bodies have 
been alienated in actual practice. Fee simple ownership is not pos
sible. In order to secure the right to prospect in British India, one 
must secure a certificate of approval and a prospecting license. In 
the Federated Malay States, regulations require the tin produced to 
be smelted in the British Empire. In Europe, mineral land policy 
varies considerably. As a rule, the closed door policy exists unless 
other rules seem expedient. Spanish mining is on a decree basis, 
which means that power to grant mining rights reposes ultimately 
in the ministry. Foreigners and citizens are subject to the same treat
ment under the many mining regulations in Belgium. In Rumania, 
several salines are state monopolies, and the state has established oil 
reserves. 

This brief statement of mineral policies in some other nations in
dicates that in most cases private exploration and exploitation of 
mineral resources have been considerably restricted. In some na
tions, special restrictions prevent aliens from participating in exploi
tation; but in most of these nations, similar restrictions and public 
control hold for nationals as well. The conditions growing out of 
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unrestricted exploration and exploitation which most nations have 
experienced are such that they have learned their lesson and are 
taking a more intelligent view of future policy by establishing public 
controls and restrictions which will tend toward a wiser use of 
natural resources in the public interest. 

O W N E R S H I P O F W A T E R A N D W A T E R R I G H T S 

T e n u r e problems associated with w a t e r resources vary with the 
type of use involved. In the case of irrigation water , tenure prob
lems are largely those of dividing proper ty rights among various 
private users. In the case of water power, they are largely those 
involving division of ownership and control between private and 
public agencies. 

Water Rights for Irrigation. T h e first generation of western 
settlers gave little thought to their right to use creeks and rivers for 
irrigation. W h e n settlements w e r e small and widely scattered, the 
few users on each stream had the entire supply; but as settlement 
increased, competition increased and the doctrine of priority was 
evolved. According to this doctrine, water rights were established 
according to the order in which utilization had been m a d e by the 
settlers. B u t complications arose in applying this doctrine, a n d the 
doctrine of relation was adopted . 1 0 ' 1 This doctrine holds that the 
right does not d a t e f rom t h e t ime t h e w a t e r is used, but from the 
t ime of beginning construction w o r k , 1 0 3 although the proving of 
the w a t e r right is not comple ted until water has been actually 
diverted and used. Neither of these doctrines, however , defined the 
quantity of water that could be used; for this purpose, beneficial 
use was m a d e the measure. That is, each appropriator has a right 

1 0 4 Since many ditches were built about the same time, it became neces
sary to determine what constituted first use. For example, should the water 
right date from the time of actual water use, or from the time when construc
tion of canals or ditches began? If the right were to date from time of actual 
use, a premium would be placed upon poor construction, since it might hap
pen that during the construction of a large canal, more easily built or smaller 
ones might be completed, and appropriate all the water, leaving the larger 
canal a total loss to its builders. 

1 0 3 To prevent abuses, the doctrine of relation has been modified in ac
tual pract ice by providing that construction must be carried on with due dili
gence. (See Elwood Mead, Irrigalt'on Institutions, Macmillan, 1903 , pp. 6 5 - 6 6 . ) 
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to continued use of the quantity of water put to beneficial use at 
the time a later right was acquired.""'' 

The Appropriation Doctrine. The appropriation doctrine of 
water rights for irrigation can be summed up as a right limited to 
the amount of water which can be beneficially and continually used 
for the purpose for which the right is acquired. In spite of the fact 
that the appropriation doctrine has important weaknesses, 1"' it does 
enable arid and semi-arid regions to develop more nearly to their 
maximum producing ability through utilization of their coordinated 
resources. Since an individual does not have to live on the stream 
to utilize its waters, he may operate land at a considerable distance 
and transport the water through canals or ditches to the spot where 
it can be most beneficially used. H e is not required to return the 
water, or any part of it, to the stream in any manner, so that great 
flexibility is possible in determining the lands upon which the water 
will be used. 

Under the appropriation doctrine, the right to water use is a sep
arate property right distinct from property in land, and can be sold 
separately from the land, so that an individual could purchase a 
water right to apply to already-owned acreage which could not be 
utilized effectively because of the absence of water. The public 
interest is served by utilizing waters on non-riparian lands, so that 
economic and social conditions are better than when homes and 
irrigated lands arc confined to stream banks. However, the appro
priation doctrine does not necessarily bring about the best use of 
water. If earliest appropriators are, for the most part, at the lower 

, 0 " What constitutes beneficial use, and the determination of the quantity 
so used, is left to the courts in most of the states. Decisions on these points 
have been hotly contested, and many controversies have arisen winch show 
(lie practical difficulties of applying the theory, as well as the keen competi
tion for use of limited water supplies in arid and semi-arid regions. (Ibid., 
pp. 66-67.) 

1 0 1 In most states, posting and recording notice of water use is required 
in acquiring an appropriation right, but there is no limitation upon the amount 
of water that might be claimed. As a result, the sum of all notices claiming 
water in a given stream is in many cases much greater than the total flow of 
the stream, and often several times as large. {See T . S. Harding, Water Rights 
for Irrigation. Stanford University Press, 1936, pp. 35-36.) Notices are useful 
in determining priorities, but they are of limited assistance in determining the 
size of the rights. Courts are often called upon to adjudicate the rights of a 
stream—that is. to hear all the testimony, get alt the records and information 
available, and allocate the water in the given stream to various claimants on 
the i:imt a n d equitable basis. 
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end of the stream, there may be much less efficient total use of 
water than where most of it is appropriated upstream near its 
source, and use is made progressively downstream for other opera
tors. This is due to the fact that, in mature irrigation projects, as 
much as 30 per cent of the water, on the average, returns to the 
streams as seepage and can be utilized on lands lying down
stream.108 

The Doctrine of Riparian Rights. The doctrine of riparian rights 
grew out of the common law of England and was transplanted to 
the eastern United States. According to this doctrine, the owner of 
land along a stream has the right to use the waters thereof, pro
vided he returns the water to the stream undiminished in quantity 
and unimpaired in quality. Obviously, irrigation consumes most of 
the diverted water, and in many cases that which is returned is 
muddy and, in a strict sense, "polluted." However, irrigation with 
reasonable regulation has been recognized as permissible among 
riparian owners in early English and eastern cases where such use 
was involved in riparian right litigation. 

Modified riparian rights are recognized in the semi-arid states 
of North and South Dakota, Nebraska, Kansas, Oklahoma, and 
Texas. Washington and Oregon have placed various limitations on 
the application of the riparian doctrine. In California, riparian rights 
have been recognized to a greater extent than in these states, while 
the remaining eight western states recognize only the appropriation 
doctrine.109 It is significant that in the eight western states which 
recognize riparian rights, the climate is partly humid and partly 
arid. The riparian doctrine has a climatic fitness in the humid parts 
of these states, and where riparian rights have been recognized, they 
will probably not be abandoned. In most of these states, however, 
the courts have so changed the character of the common law doc
trine of riparian rights that it can hardly be recognized. In Cal
ifornia, recent decisions have practically extended riparian priv
ileges to all the lands within the drainage basin of a stream, instead 
of restricting them to the owners who live along its banks.'1" The 
riparian doctrine has been modified in other states to make it pos
sible for the waters of western streams to be utilized for irrigation, 

» > 8 S e e ibid., p. 27. 
10'-' S e e ibid., p. 55. 

1 ) 0 S e e M e a d , op. cit., p. 323. 
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while strict adherence to the riparian doctrine as such would make 
this practically impossible. 

Loss of Water Rights. Water rights are real property and their 
loss can be decreed only by proper legal procedure in courts having 
jurisdiction over such property titles. Abandonment of an appropri
ation right is the voluntary releasing of use and right to use, while 
forfeiture is the loss of water rights due to non-use for a period 
long enough to represent intention to abandon. The period of non-
use which constitutes forfeiture varies, and is generally defined by 
statute. Failure to assert one's water rights may under certain con
ditions result in their loss. For example, the failure of lower users 
to assert their rights against an upper appropriator may result in his 
acquiring rights adverse to those of the lower owners. Rights ac
quired under such conditions are called "rights by adverse use or 
prescription." 1 1 1 

Public Control of W a t e r Power. Water power is subject to 
public control cither through direct government ownership or 
through regulation by various state and federal bodies. Most notable 
of such federal agencies is the Federal Power Commission. The 
numerous requests for permission to construct power dams, and 
the work involved in determining whether or not the interests of 
the United States would be affected adversely by the proposed con
struction, led to the creation of the Federal Power Commission in 
1920. to relieve Congress of this burden and to establish a more gen
eral determination of policy in such matters. Federal authority 
granted by the Constitution over navigable waters has been ex
tended over non-navigable streams which affect the capacity of 
navigable streams. Perhaps more control is exercised over certain 
phases of power use and development than is required strictly for 
navigation purposes; in any case, the courts have upheld the 1920 
act on the ground that its principal purpose is the protection of 
navigat ion. n a 

Each of the larger states has also established a bureau or com
mission charged with duties relating to state control of water power. 
Most states have created regulatory commissions with jurisdiction 

i n In order to establish a right by adverse use. the diversion must be f 1 ) 
continuous for the statute period. ( 2 ) open, ( 3 ) notorious, ( 4 ) peaceable. 
( 5 ) under claim and color of right, and ( 6 ) tu the damage of the one against 
whom the right is acquired. (See Harding, op. cit., p. 8 6 . ) 

t o See .National Resources Board, op. cit., p. 3 7 8 . 
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over electrical utilities. T h e s e commissions h a v e established for the 
utilities accounting systems to be maintained, upon which rates for 
power sold to consumers m a y be based. Regulation of rates for 
services and securities involved in producing and distributing power 
generally falls wholly within state lines, and is consequently within 
state jurisdiction; but where electrical energy is transmitted over 
state lines, such transmission becomes interstate c o m m e r c e and in 
most cases is a matter for federal jurisdiction. 

Increasing use of electricity makes an active policy of public de
velopment of water power highly desirable. There are many reasons 
why the federal government should b e given primary authority over 
and responsibility for such a policy. T h e E n e r g y Resources C o m 
mittee of the National Resources Planning Board points out that 
private business, firms cannot b e expec ted t o undertake the several 
important non-power functions which cannot yield salable products, 
it states, moreover , that private business firms cannot even be ex
pected to bring about the most economic development of w a t e r 
power, because the necessary storage does not seem to be generally 
justifiable for power alone. State and municipal projects m a y fit in 
well with federal plans, but the interstate character of most major 
streams and the international character of some of them make state 
jurisdiction too limited for the drainage-basin plan. T h e E n e r g y 
Resources Commit tee also recommends that the federal government 
eventually purchase and absorb private water-power plants, if sep
arate private operation conflicts with the drainage-basin plan, on 
the grounds that preservation of such private interest in a stream 
would ordinarily prevent thoroughgoing design a n d best coordina
tion of water controls. 

G o v e r n m e n t C o n t r o l o v e r W a t e r R e s o u r c e s . The nature of 
government control over the utilization and conservation of water 
resources will b e affected greatly by the status of intrastate and inter
state water rights, and by the statutory and constitutional provisions 
relating to them. T h e states in general claim and exercise control 
over the appropriation and use of waters within their respective 
boundaries, while the federal government has been exercising a 
steadily increasing control over the waters of the nation through 
Congressional action based upon its constitutional p o w e r to control 
navigable waters . This increasing federal control over vital water 
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resources has created intense feeling on the part of the states ( p a r 

ticularly in the W e s t ) , who have bitterly resisted it. 
Federal Control. T h e basis of control over utilization and con

servation of water resources by the federal government rests prin
cipally upon the p o w e r of Congress over navigable waters . H o w 
ever, Congress has also exercised jurisdiction and control in con
nection with flood control, the public lands, interstate compacts , 
and treaty o b l i g a t i o n s . 1 1 1 F lood control projects (if the federal gov
ernment have involved the protection and promotion of navigation, 
which affords unquestionable constitutional authority for this type 
of work. Furthermore , the federal government undoubtedly has the 
power to build flood control projects to protect interstate c o m m e r c e 
over highways ;md railroads, the postal service, etc . It has also been 
able, through its authority on rights-of-way over public lands, to 
exercise considerable control over the use of water in the public 
land states, especially where its interests a r e involved, d u e to irri
gation or similar projects. Public lands are the basis of federal sup
port of funds for irrigation development under the Reclamation Act 
( u n d e r which the U . S. Bureau of Reclamation o p e r a t e s ) , and the 
federal government has in this manner exercised a degree of control 
over the development of streams on which federal irrigation projects 
have been located. 

Ownership of unappropriated waters in the public land states of 
the W e s t is a question which, though long debated, is yet undecided 
by the Supreme Court . If the United States government owns these 
unappropriated waters, then it has a property right in them, and 
they should not be disposed of except by the federal government 
itself, and then only in a c c o r d a n c e with some well-worked-out plan 
or policy. Interstate compacts , of course, require the approval of 
Congress, which may interject conditions it deems necessary or 
desirable. 

State Control. T h e states of the arid region contend that control 
of the waters within their boundaries lies exclusively with them, 
and many such states have by constitutional provision or legislative 
enactment declared that their waters are their property, or the prop
e r t y of the public. T h e s e rights in t h e state are subject not only to 
the principle of equitable apportionment among the states on an 
interstate stream, but also to the power of Congress over interstate 

lliIbid.. p. 3 7 8 . 
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c o m m e r c e and navigation. However , the question of ownership of 
the water of non-navigable western streams has not been definitely 
settled by the Supreme Court . 

T h e controversy between the federal government and the states 
over the right to control utilization and conservation of water re
sources is largely limited to the western arid region. In the states 
east of the Mississippi River, there has never been any question as 
to the power of the state to control the waters within its boundaries, 
because little public land and no federal interests are involved, 
except in connection with navigation, diversions from one drainage 
basin to another, or control of runoff waters to prevent widespread 
Moods. T h e eastern states w e r e sovereign entities when they c a m e 
into the Union, and reserved to themselves all rights and privileges 
except those specifically granted to the federal government. In the 
eastern states, the major purpose of water-conservation activities is 
to prevent d a m a g e ; and these states, where runoff waters constitute 
a liability, are anxious to get rid of this menace . In the western 
states, however , the major purpose of water conservation is to store 
and hold the waters for irrigation in order to develop the semi-arid 
lands lor more beneficial, stable, and profitable uses—and flood 
waters are a very valuable natural resource. In the states east of the 
Mississippi, state control of water resources varies from practically 
none in some southern states to complete control over all w a t e r uses 
and developments in the case of N e w Y o r k . 1 1 4 

One of the most important arguments for increasing federal con
trol over water resources is the interstate controversies which arise 
in the increasing competition for water of cer tain streams, and the 
lack of any well-coordinated plan or program of multiple-purpose 
development. Without any central or regional agency authorized 
and equipped to consider the development a n d effectuation of a 
unified multiple-purpose program for major rivers or streams, com
petition among the states is inevitable. Interstate compacts are one 
means by which interstate water problems might be settled; but as 
yet they are a relatively new and unproved method. All such com
pacts must b e authorized and approved by Congress, and in each 
case of a c o m p a c t involving western states, Congress has provided 
that a representative of the United States be appointed to partici
pate in the negotiations. If for no other reason, federal interest and 
Congressional power could b e upheld under the " c o m m e r c e clause" 

' " H H C I . , p. 379. 
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O W N E R S H I P A N D C O N T R O L O F T R A N S P O R T A T I O N 

L A N D 

Highways, waterways , and airways are publicly owned in the 
United States, while railroads a n d pipelines are privately owned. 
Federal , state, a n d local governments own and administer the high
ways, and the federal government regulates the use of navigable 
streams and waterways. Highway tenure problems largely concern 
control of the use of roadsides in the interests of recreational devel
opment a n d traffic safety. This problem has already been discussed 
in the section on recreational land tenure. Public ownership or ex-

">tbid., p. 381. 
"•Set- Ole Sings tad. "Government Control Over Water Resources in Cer

tain European Nations." National Resources Board, op. cit., 1934, pp. 374-367. 

of the Constitution, on the grounds that all waters of the country 
affect the navigittiim of some stream, and this would give the fed
eral government a constitutional right or interest in every stream. 
Congress undoubtedly has the power to authorize a federal agency 
or agencies to make plans for the complete , coordinated utilization 
of the water resources of each important river system of the coun
try, and to make an equitable apportionment of the use of said 
waters . However , to enforce the plans and findings of such an 
agency might be difficult, without clear constitutional authority, or 
a Supreme Court d e c r e e . 1 1 7 ' Eventually , such federal control over 
water resources may b e established; the trend of events seems to 
be definitely in this direction. 

Government Control in Selected European Countries. Sing-
s t a d , 1 1 " who observed methods of administration and control over 
water resources in Austria, Czechoslovakia, England, F r a n c e , Ger
many. Italy, and Switzerland, states ( 1 ) In all seven countries there 
is more or less complete governmental control of all water resources; 
( 2 ) three out of seven countries have a department of public works 
controlling conservation and utilization of water resources; ( 3 ) 

hydroelectric power plants, are, except in Italy and England, largely 
in public ownership; ( 4 ) all countries h a v e a highly developed 
forestry; ( 5 ) land drainage and irrigation are ordinarily done by 
local districts under government concessions; and ( 6 ) all govern
ments exercise rigid control over stream pollution. 
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tensive public regulation and control of practically all land used for 
general transportation in the United States is now considered to b e 
in the interests of public safety and the general welfare. 

T h e peculiar characteristics of pipelines h a v e aroused m u c h dis
cussion, and many contend that pipelines are not, in a strict sense, 
c o m m o n c a r r i e r s ; 1 1 7 nevertheless, they are now subject to regula
tion by the Interstate C o m m e r c e Commission and various state com
missions, and all rates and charges are subject to regulation pro
hibiting injurious a n d unreasonable charges a n d p r a c t i c e s . 1 1 8 I t is 
the duty of pipelines as common carriers to receive and transport 
oil and petroleum products for all shippers alike regardless of the 
identity or affiliations of the shippers, a n d unjust discrimination 
among shippers, receivers, or localities is prohibi ted . 1 1 " T h e law has 
never been carried out fully. Pipeline rates have not been regulated 
effectively and independent oil companies complain considerably 
about the difficulty of getting oil transported in them. 

T h e Mann-Elkins A c t of 1910 m a d e telegraph, telephones ( w i r e 
or wireless) , and cables subject to regulation by the Interstate C o m 
m e r c e Commission; also express companies, sleeping-car companies , 
bridges, and ferries. Since the F e d e r a l Communications Act of 1934 , 
communication facilities are regulated by the F e d e r a l C ommu n ica 
tions Commission, 

1 1 7 The purpose for which pipelines in the United States have been built 
is a single purpose, in a single industry—to transport only one commodity, in 
one direction. The typical pipeline is built from a refinery or terminal to a n oil 
field to secure a supply of crude oil for that refinery. Functionally, a crude oil 
pipeline bears more resemblance to the aerial tramway and belt conveyor 
used in mining than to the common carrier railroad except, perhaps, where a 
railroad is used for the lumber industry in a logging district. (See Hearings 
before the Temporary National Economic Committee, "6 th Congress, Second 
Session, Fart 15, "Petroleum Industry," Section 2, October 2 - 7 , 1 9 3 9 , Govern
ment Printing Office, 1940 , p. 8 5 9 4 . ) 

1 , 6 The Hepburn Act of 1 9 0 6 changed the Interstate Commerce Act of 
1897 to make it applicable to pipelines. The status of pipelines as common 
carriers has been affirmed by the Supreme Court of the United States. (See 
the pipeline cases. 2 3 4 U . S. 5 4 8 ; and Temporary National Economic C o m 
mittee Hearings, pp. 8 5 4 3 , 8 5 9 5 . ) 

1 1 "All but about 10 per cent of pipeline mileage is owned and operated 
by companies which are affiliated with other companies engaged in producing 
or refining petroleum, or both. This small percentage of unaffiliated lines is 
represented largely by eight pipeline companies which were at one time sub
sidiaries of the Standard Oil Company of New Jersey, but which were sepa
rated by the dissolution decree in the Standard Oil Case. (See Temporary 
National Economic Committee Hearings, p. 8 5 8 9 . ) 
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U R B A N L A N D T E N U R E A N D T E N A N C Y 

T h e concentration of large numbers of people in small areas, char
acteristic of modern urban development, makes the problem of 
housing and conditions affecting h o m e ownership and leasing of 
major importance . 

Home Ownership and Tenancy. About two-fifths of the houses 
in American cities are occupied b y the owners, while the other 

1890 1900 1910 1920 1930 1940 

Fluent: 40. Tenure of Homes, Farm and Non-Farm, in the United States. 
1890-1940. (Source: U. S. Department of Commerce, 16th Cctwtu of the 
United States, 1940. "Housing," vol. II. General Characteristics, Part I, U. S. 
Summary.) 

three-fifths are occupied by tenants. This percentage of tenancy is 
higher than that in tho case of agricultural land, and the proportion 
of urban tenants is increasing. 1 -" ( S e e F igure 4 0 . ) 

l w I t seems probable that 1930 was the peak of urban home ownership 
in the United States. At that time, 46.0 per cent of non-farm homes were re
ported by the census as owner-occupied. The 1940 Census revealed that 41.1 
per cent of non-farm homes were owner-occupied. (See the 16th CYiuru* of 
the United States (19401. "Housing," vol. II, General Charucteristics, p. 3.) 
The tremendous shifts in population to defense and war industries accom-



5 0 8 L A N D E C O N O M I C S 

T h e problem of adequate housing for low-income urban families 
is a very serious one. High rentals in large cities create particularly 
severe hardships for low-income families because of the large per
centage of family income required to meet monthly rental payments . 
Rents definitely tend to rise as urbanization increases, and t h e per
centage of income spent for rent increases correspondingly. During 
such depression periods as the thirties, when unemployment in
creased greatly and thousands of w a g e incomes declined, the urban 
housing problem b e c a m e acute in many sections. Low-income fam
ilies and the families of unemployed tend to concentrate in low-
rental areas too frequently consisting of inadequate housing facili
ties. In many cases, slum or blighted areas have been created by 
families on the outer edges of cities, where they have a t tempted to 
earn part of their living costs by tilling small pieces of land, and to 
get out from under the heavy overhead of high rentals by building 
make-shift shacks in which to live. On the outskirts of almost every 
city, during the thirties, such blighted areas could b e seen. In the 
bigger cities, slum areas exist in the older sections. Half the dwelling 
units in some cities are physically s u b s t a n d a r d . 1 - 1 

In addition to a high degree of urban tenancy, particularly in the 
tenement house and slum sections, problems arise from short term 
leases and rapid turnover of tenants. In o n e study, it w a s found 
that nearly a fourth of the tenant-occupied units are occupied for 
less than six months, and an additional 2 7 per cent for a term from 
six months to a year and eleven months in length. More than half 
the tenant-occupied units are occupied for less than two y e a r s . 1 2 2 

This brief period of occupance , which is part ly a reflection of job 
insecurity, tends to discourage landlords from making desirable im
provements and to reduce the general level of urban housing facili
ties. A vicious circle usually develops in which areas of short occu
pancy cause landlords to offer poor housing facilities, resulting in 

panying World W a r II created serious housing difficulties and increased urban 
tenancy. (See ibid., p. 3 . ) 

* - 1 Nearly half the dwelling units in the city o f Butte, Montana, were 
found to be physically substandard, in a survey in 1938 . A dwelling unit is 
rated as substandard in regard to physical characteristics if any one or more 
of the following conditions exist: ( 1 ) need for major repairs; ( 2 ) unfitness 
for use; ( 3 ) lack of private flush toilets; ( 4 ) ]ack of a private bathing unit; 
( 5 ) absence of running water; ( 6 ) absence of installed heating; ( 7 ) no elec
tricity or gas for lighting. (See R. R. Renne, "A Preliminary Report of the 
Butte Economic Survey," City of Butte, Montana, October 1939 , p. 7 9 . ) 

*-Ibid.t p. 86 . 
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even shorter terms of tenant o c c u p a n c e . T h e general result is the 

creation of unsatisfactory residential districts, inadequate housing, 

substandard units, and generally unsatisfactory living conditions. 
T i t l e I n s u r a n c e a n d R e g i s t r y . T h e cost of title examinations 

and insurance is an important element in delaying free transfer of 
real property. This is particularly true of home ownership—in the 
case of purchases, as well as loans on houses already owned. U n d e r 
the present United States recording system, a title search must be 
m a d e every time a specific tract of land is transferred. Abstracts are 
prepared which contain all the important matters affecting title; 
and with each new transfer or mortgage , the abstracting c o m p a n y 
brings the abstract up to date. In recent years , a system of title in
surance has m a d e considerable h e a d w a y in some parts of the United 
States, particularly in urban areas. Title companies with records, 
abstracts, indices, maps, etc . , guarantee the holder of a title against 
loss due to title defects , with certain specified exceptions. T h e lack 
of certainty in title under the title search a n d abstracting systems 
has made title insurance a practical necessity where the Torrens 
system of title registry has not been a d o p t e d . ' - : t 

T h e basic principle of the Torrens system, originated by Sir R o b 
ert Torrens in South Australia ( w h e r e it was enacted into law in 
1 8 5 8 } , is registration of title to the land rather than registration of 
mere evidence of such title. Major characteristics of the system are 
( 1 ) creation of truly indefeasible titles warranted and guaranteed 
by the state; (2) provision for special proceedings by which validity 
of title is established and a governmental certificate attesting that 
fact is issued, a n d transfer of title to registered land by entry, to 
the exclusion of all other methods; and ( 3 ) creation of an indemnity 
fund to compensate those who m a y suffer d a m a g e s through the 
operation of this system. T h e Torrens system has been adopted in 
a number of foreign countries and is at present a permissive method 
in seventeen states. Hawaii , and the Philippine Islands, though it is 
not mandatory in any s t a t e . 1 - 4 

In the c a s e of m o r t g a g e foreclosures, serious problems are raised 
by the necessity of extinguishing the mortgage and producing a 
perfect title. Foreclosure proceedings in the various states of the 

1 1 1 National Resources Committee, Urban Planning and Land Policies, 
p. £43. 

1 ! t For a more detailed statement in regard to the Torrens system and the 
use of this method of land title insurance, see ibid., pp. 245-247-
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United States exhibit a great diversity—particularly in connection 
with the enforcement of remedies available to the m o r t g a g e e after 
the mortgagor's default. Usually, foreclosure procedure is by action 
in c o u r t . 1 - " It is generally considered that a simpler method of fore
closure than the ones generally used would b e very desirable. T h e 
costly and cumbersome features of present foreclosure procedure , 
and the uncertainties in title so characteristic of present foreclosure 
methods, should be removed. T h e Uniform Real E s t a t e Mortgage 
Act, drafted in 1927, would make the mortgage a lien upon instead 
of an estate in the premises, leaving the right of possession in the 
mortgagor until foreclosure is complete . It also provides a simple, 
inexpensive, and efficient method of foreclosure without resorting 
to the courts, with ample protection to later lien holders, leaving 
the title clear, specific, and unclouded. T h e method is "foreclosure 
by sale ," a n d a substantial period of redemption after foreclosure 
sale is provided for . 1 - " T h e r e are merits in making foreclosures 
more , rather than less, difficult in order to protect occupancy . R e 
financing of overcapitalized property and deferred payment plans 
are important means for reducing disturbance of occupancy . 

T h e " G r o u n d R e n t " S y s t e m , o r L o n g L e a s e h o l d T e n u r e . 
Long- term leases are a form of urban land tenure which was known 
in Greek and Roman times. Ecclesiastical and other corporations 
were required by l a w to keep the fee simple of their lands in their 
own hands, and consequently adopted the device of leasing the 
lands for a fixed term of years. T h e pract ice has gradually been 
taken up by private landowners w h o recognized the system as a 

' " I n 2 8 states, the procedure is by action in court. Unregulated power 
of sale is in use in 1 0 states, regulated power of sale in 5 , and various other 
methods in the remaining states. {Ibid., pp. 2 4 7 - 2 4 8 . ) 

1 2 ( 1 The National Conference of Commissioners on Uniform State Laws, at 
its meeting in Buffalo, New York, in 1927, approved the draft of a uniform 
real-estate mortgage act which, although it has received the approval of the 
National Association of Real Estate Boards, the American Bar Association, the 
American Title Association, and various other organizations, leading practi
tioners, and scholars, has not been adopted by the legislature of any state, 
although some have incorporated important features of the proposal into their 
mortgage and foreclosure acts. The act has probably failed of adoption be
cause of an almost equal division of opinion within each state as to the de
sirability of the foreclosure method known as "foreclosure under regulated 
power of sale." The Central Housing Committee at Washington, D. C. has 
completed preparation of a proposed new model act which is supposed to 
eliminate some of the weaknesses of the Uniform Real Estate Mortgage Act . 
( S e e ibid., pp. 2 4 8 - 2 4 9 . ) 
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means of retaining land as a source of income for their families and 
heirs. 1 - ' 7 T e n u r e for a period of ninety-nine years or more is con
sidered t o b e long leasehold tenure. ( S o m e leases recorded in D e 
troit, Michigan, in 1S34, were for 9 9 9 years . ) Distinctive features of 
long-term leases are ordinarily the provision requiring tenants to 
erect improvements , pay taxes, m a n a g e the property, a n d pay a 
fixed rent to the landlord. T h e chain store type of organization has 
recently tended to increase the number of long-term leases. 

T o o often the advantages o r disadvantages of long-term leases have 
been judged strictly from the point of view of the parties to the 
lease. T o o little consideration has been given to the effect of such 
leases upon the community . Numerous advantages are obtained by 
the landlord, as well as the tenant; but long-term leases are not 
always for the good of the public. Tenants often refuse to make 
improvements, because buildings on leaseholds revert to the land
lord toward the end of the lease term. Thus, buildings and neigh
borhoods are often neglected. T h e value of the land in or near im
portant business districts may be so great that it would strain the 
city's financial resources to cope with this problem through condem
nation proceedings. Moreover, owners or trustees of estates may 
refuse to sell their reversionary interest in the property, thus retard
ing important business or neighborhood developments . 1 -* 

Long- term business leases have undoubtedly helped to advance 
large real-estate projects; but if such leases are permitted, they 
should be drawn with some regard to public improvement as well 
as private tenure; and if the public interest requires certain lease
holds, the law should provide for proportionate compensation 
according to some specific plan. Without such provisions, leases of 
more than ninety-nine years, i rredeemable leases, and those pro
viding for renewals in perpetuity are detrimental to the public 
interest, and should b e forbidden b y statute where no such legisla
tion exists. 

T h e NeiglilHirhmid U n i t — P o o l i n p a n d R e p l o t l i n g L a n d . Nu
merous problems, including blighted areas a n d slums, over-use 
and under-use of land, high cost of municipal services, tax delin
quency, mortgage foreclosures, inadequate housing, and increased 
tenancy a r e associated with unplanned and rapid city growth. 

' " / o l d . , p. 255. 
"•/frid., p. 257. 
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Greater powers of control than those currently in use are desirable 
and necessary to insure the maintenance of more satisfactory urban 
living conditions. As a mean of achieving this control by private 
initiative rather than by government regulation or ownership, the 
neighborhood unit plan has been proposed. ̂  One form of this plan 
is the formation of a private corporation in which the owners in a 
block or area voluntarily pool their interests. They convey title to 
their properties to the corporation, in return for the corporations 
stocks or bonds. Or there may be a voluntary conveyance of all the 
interest of the owners in an area to a trust company, which issues 
certificates of interest in a trust to the owners. Another form is in
corporation of a neighborhood protective and improvement district, 
upon the initiative of a large percentage of the owners in a given 
area. This district becomes a new political subdivision in the city, 
with the power of eminent domain, and taxation and police powers 
subject to municipal regulation and control. 

" L e x A d i c k e s . " An interesting example of pooling and replot-
ting land as a means of correcting defects in urban land utilization 
resulting from crooked streets, dead-end streets and alleys, poorly 
shaped lots, and lack of adequate open spaces is the Lex Adickes, 
which refers to a law passed in Frankfort-am-Main, Germany, in 
1902, and named after the mayor, Dr. Adickes. This law was the 
first of several statutes and ordinances which eventually applied 
the principle of compulsory pooling and replotting of land to almost 
all German cities. The initiative may be taken by the municipality 
or by a stated portion of the property owners (ordinarily one-half) , 
provided they own at least half die area scheduled for replotting. A 
commission appointed by owners and public authorities is author
ized to carry out the work. After the land has been pooled, a layout 
of planned streets, squares, parks, and other public spaces is pre
pared. After the public spaces have been dedicated, the rest is re
distributed as building sites in a proportion as close to the original 
area and value of the owners' holdings as possible. Holdings too 
small for building sites are sold to owners of adjacent plots, if pos-

1 D ' ' A neighborhood unit has been defined as an area of a town usually 
bounded by main traffic roads, without any main traffic routes passing through 
it. The school is its basic feature, together with all neighborhood recreational 
and shopping facilities necessary for a self-contained residential unit. It may 
be considered as a satellite form of government, either within or outside the 
town itself. (Ibid., pp. 2 7 4 - 2 7 5 . ) 
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sible, dud unavoidable differences in value are adjusted by money 
payments, with the right of appeal to the courts. However, the im
portant point is that, whether initiative comes from the owners or 
from the municipality, the procedure is compulsory. It can be em
ployed in built-up areas, but no instance of such application has 
been discovered.' ; 1" 

This procedure deserves careful consideration as a means of im
proving urban land utilization and living conditions. Voluntary re
organization of vacant or sparsely built subdivisions is a most 
desirable means of effecting needed adjustments, but involves many 
difficulties. In the case of German cities, the mere threat of com
pulsion has frequently been sufficient to insure the cooperation of 
all owners. In the case of urban areas (already solidly built up in 
most cases) a procedure such as that in Lex Adickcs appears to be 
impracticable; and only in the event of catastrophes such as wide
spread fires or earthquakes, where large scale rebuilding of slums 
and blighted areas is necessary, would these procedures be par
ticularly applicable. 

Public Ownership of Urban Land. In the United States, public 
ownership has been viewed rather generally as a last resort in con
trolling urban land use and development, when other methods, in
cluding pooling, replotting, and regulatory activities like use of the 
police power through zoning or through building, sanitation, and 
other codes have failed or are inadequate. Only in recent years has 
public ownership been used to any considerable extent in urban 
land. It has been found in many instances that only by public owner
ship could governments secure the degree of control necessary for 
proper land utilization and development. In 1937, Congress passed 
the Housing Act to assist local public housing agencies to construct 
low-cost dwellings, apparently on the grounds that it is "probably 
neither sound business nor good social policy for very low-income 

l i o I n allocating tin- public spaces, tbe municipality in Frankfort obtains 
fur public purposes withuut c u t up tu 3 5 per cent of tbe total area, when it 
tales tbe initiative itself, or up to 40 per cent, when the proposal for re-
plotting comes from the owners. Lex Adickcs has also been supplied in Tan
gier* ( M o r o c c o ) , under nearly the same provisions as in Germany. A some
what similar law has recently been introduced in Czechoslovakia, and after 
the great earthquake and fire that destroyed a large part of Tokyo and Yoko
hama, a national act was passed embodying the principles of Lex Adickcs, 
under which tlte urban areas were replanned. t For a more detailed statement 
of the application of this procedure, see ibid., pp. 2 8 0 - 2 8 1 . ) 
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urban families to put all their savings into one rather uncertain and 
unliquid investment."131 

Land acquisition by city governments may be used to supplement 
other land use control measures. Also, public purchase of land may 
exercise an influence on land use beyond the limits of the public 
tract. The whole character of a neighborhood may be changed by 
establishing parks or playgrounds, by filling a swamp, or by some 
similar improvement made through public land purchase. A new 
highway can materially affect surrounding land values. 

National policy in the United States until recently has been so 
definitely one of getting as much land as possible into private owner
ship that today few American cities own land beyond their imme
diate public needs. In contrast, municipalities in European nations 
often own large holdings, many of them dating from feudal times.13-
In recent years, however, particularly during the depression thirties, 
submarginal and abandoned areas in cities, prematurely subdivided 
sections, obsolete factories, and crumbling slums have created situa
tions forcing American cities to take over large tracts of land in 
order to prevent the spread of decaying areas, as well as to promote 
rational develorjment of new areas. 

The principal arguments for public ownership of urban land are: 
( 1 ) In many cities, a great deal of land is not profitable in some 
type of private ownership, and generally reverts to public ownership 
through tax delinquency. ( 2 ) Land is often necessary to cany out 
a particular program; and when the city government has decided 
to provide playgrounds, clear slums, or acquire water supply sys
tems, the city government must purchase or secure land in one way 

1 : 1 1 F o r a more derailed statement concerning the arguments for publicly 
owned "projects" instead of individual "owned homes,' ' see Catherine Bauer, 
A Citizen's Guide to Public Housing, Vassar College, Poughkeepsie, New 
York, 1 9 4 0 , pp. 57-6-3. 

i : F o r example, in Sweden, Stockholm has acquired since 1 9 2 4 some 
2 0 , 0 0 0 acres of land, or five times the area of the city. In Finland, tracts were 
granted for the foundings of towns, with a restriction against alienating full 
title, so that Finnish towns still own practically all the land within their boun
daries. The city of Berlin owns 7 5 , 0 0 0 acres within its city limits ( a third of 
its a r e a ) and another 7 5 , 0 0 0 acres ou'side. As a group, German cities of more 
than 5 0 , 0 0 0 population own almost a fourth of their area, excluding land in 
streets, railways, and other utilities. (See National Resources Planning Board, 
Public Land Acquisition in a National Land Use Program, Part 11, Urban 
Lands, Report of the L a n d Committee, Government Printing Office, 1941 , 
P- I D 
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or another. ( 3 ) Although many argue that private ownership will 
put land into its highest use, it should not be forgotten that this 
means the most profitable use. A careful distinction should be m a d e 
between uses which bring financial profit to shrewd or fortunate 
developers, and uses most beneficial to the taxpayers or the com
munity as a whole. Pr ivate ownership, forced through competit ion 
to extract the highest possible yield, is ordinarily considered ill-
equipped to usher land through a descending scale of intensities 
and values, a n d this process will probably b e necessary in the future 
in many cities. In these cases, governments m a y b e forced to take 
over the adjustment from intensive to extensive urban land use. In 
other words, public ownership should be considered in conjunction 
with current needs, rather than on the theoretical basis of the merits 
or demerits of public ownership c o m p a r e d with private owner
ship.' 

Purchase of land by the ci ty should be undertaken cautiously, 
since a heavy buying program might tend to raise land prices appre
ciably. This would m a k e further purchases more expensive, and 
perhaps make impossible some of the major benefits that large mu
nicipal land reserves might be used to accomplish. L o w land prices 
tend to keep down rents and the cost of home ownership, so that 
low-income families can have a higher level of housing facilities. 
Municipal buying of land should be done in a c c o r d a n c e with a 
definite plan for improvement of the city; and, once purchased, 
development and management of public lands should be given c a r e -
lul consideration by the city officials. Undoubtedly, many cities will 
acquire comparat ively large areas of laud through tax reversion, but 
this method should not b e the only one relied upon for increased 
public land ownership. In the first place , lands acquired by tax 
reversion will not comprise all the lands which should be owned 
by a municipality, and may contain many tracts which, under a 
voluntary purchase program, would probably not be bought by the 
city. In the second place , if certain tax reforms which should be 
effected are adopted, tax reversion should decline in the future. 

l » n g - t e r m leases are used by some cities as an alternative t o pur
chase. Leasing has the advantage of involving no capital outlay, 
and the rental payments can b e spread evenly over the term of the 
lease. But the disadvantage of not having permanent control ol the 

"Ibid. pp. 12 13. 
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land, par t icular ly in view of the fac t that the c i ty m a y p l a c e an 
extensive system of i m p r o v e m e n t s upon the land, should not b e 
overlooked. This d i s a d v a n t a g e c a n b e at least partially o v e r c o m e b y 
inserting in the lease an option for the c i ty to p u r c h a s e at a reason
able pr ice upon termination of the lease, or providing for the priv
ilege of renewal , or providing that the c i ty must be c o m p e n s a t e d 
for the va lue of i m p r o v e m e n t s p l a c e d b y it upon the leased land. 
L o n g - t e r m leasing—say, leases of fifteen years—may b e part icularly 
desirable w h e r e speculat ion has a l ready developed b e c a u s e of the 
prospec t ive public i m p r o v e m e n t , so that land values a re exorbitantly 
high. Costs involved in acquir ing such lands under these conditions 
w o u l d b e high, w h e t h e r acquisition is b y p u r c h a s e or c o n d e m n a t i o n . 
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L A N D 

C H A P T E R F I F T E E N 

C R E D I T 

THE level of values at which ownership rights in land are exchanged 
is a major determinant of the practices and profitableness of utiliz
ing land—particularly agricultural, forest, and urban land. It is, 
therefore, essential to understand the factors which determine land 
values, and the relation between sound appraisal practices and suc
cessful credit experiences, tenancy, conservation, wise use of land 
resources, and related land utilization conditions. 

The purposes for which land valuation is undertaken are numer
ous, particularly in modern complex societies. For example, when 
land belonging to public utilities is assessed for rate making, its 
value to the utility is sought, rather than its market value. Another 
important purpose of valuing land is determination of tax assess
ments. 

Valuation proceedings or land appraisals are also required when 
property is leased, when securities are issued or business enterprises 
consolidated, when estates are divided, when loans are made on 
real estate, when disputes between property owners or between 
private owners and the government must be decided. While the 
purpose of an appraisal may determine its technique as well as its 
results, the selling price of land may be taken as the usual standard 
from which deviations for special uses or considerations may be 
made. 

D E T E R M I N A T I O N OP~ T H E V A L U E O F L A N D 

The determination of what land is worth is a very complex prob
lem, as are all value determination problems. Land values are de
termined by demand and supply forces operating in the land market. 
The value ordinarily sought is the "cash market value," in dollars, 
under competitive conditions, with voluntary sellers and buyers. 
Certain specific methods for determining this value have been estab
lished and are in use. 

518 
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A T h e o r y of Land Values. Lund valuation is subject to all the 
implications of general value theory, but has certain distinctive 
features because of the peculiar characteristics of land as an eco
nomic good. W e noted in Chapter V that land differs from freely 
leprodueible goods in that it is more durable, usually has a negative 
rate of physical depreciation, has relative immobility, and is not 
homogeneous. From the greater durability of land and its resulting 
inflexibility in economic relations arises the peculiar emphasis in 
laud valuation upon its future earning capacity. Because it is im
possible to standardize different units of land, because sales are 
relatively infrequent, and because' the real-estate market in many 
areas is disorganized and local, individual judgment plays a greater 
part in valuing land than in valuing standardized goods in a more 
perfectly organized market. However, the general procedure for 
evaluating land is similar to that for evaluating other economic 
ttoods. First an attempt is made to appraise accurately the various 
factors which influence its worth and, second, a general, final judg
ment or appraisal of net worth or value is made. 

Some writers insist upon the uniqueness of land value, on the 
mounds that land value has no connections with production or 
leproduction. but is based solely upon social pressure, as it expresses 
itself in the demand for land. 1 However, aside from minor instances 
which in the aggregate are not economically significant, land in its 
\ irgin or natural state is not very useful to man, and before land as 
an agent in production becomes economically productive, man must 
incorporate capital and labor with it. In this process, land lias a cost 
of production and is subject to much the same economic forces of 
supply and demand as other economic goods. Th e point upon which 
the controversy seems to arise is the difference of origin of land and 
other economic goods. It is true that land consists of natural re
sources in all of their forms, and that capital is made up of material 
goods which man has provided by his own effort and sacrifice; but, 

1 " In the case of goods that are reproducible and in which alternative 
possibilities are present—goods that have a cost of p r o d u c t i o n - b o t h the goods 
a n d their values a r e social products . T h e y are social as instruments a n d as 
value-possessing objects. L a n d value, too. is social value, but land itself is not 
a social product ; it is not a product at all. All value but land \alue . . . ( w i t h 
'tunor e i c e p t i o i u . like unique articles such as old paintings i depends upon 
the fact that supply as well as d e m a n d is socially determined. Such values in
v o k e more than social d e m a n d ; they depend in addition upon items like pro
duction difficulty a n d reproduction possibility." ( S e e G. R. Geiger , The Theory 
<>f thr Land Qurttum, Macmillan, pn. 3 8 - 3 9 . ) 

file:///alue
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as an economic good, land is usually a joint product ( land and 
labor) and is in many ways similar to, as well as different from, 
capital goods. 

F o r purposes of valuation, land m a y b e divided into two major 
classes—land used for consumption purposes, and land used as a 
production good. E x a m p l e s of the first class are residential sites o r 
park areas; and the principles of valuing such lands differ consid
erably from those applicable to land used as a production agent. 
T h e t w o classes merge in agriculture, where farm and home are 
one. It is essential, however , that in appraising the value of the farm 
these two classes be kept separate . 

T h e process of determining the value of a piece of land used in 
production consists of three steps: ( 1 ) capitalization of the income 
yielded or expec ted from the land in production; ( 2 ) addition to 
or subtraction from "productive value' ' of the worth of such in
tangibles as amenities of site, accessibility of social a n d cultural 
advantages , and general charac ter of the community ; ( 3 ) appraisal 
of the current status of the land market and the local level of values 
in terms of expected long-time norms. In the process of land valua
tion, income capitalization procedures will not be emphasized so 
m u c h in the older nations, w h e r e traditional uses a n d amenities 
have been established, as they will in newer areas like the United 
States or C a n a d a , where usages and associations have not been so 
long or so completely developed and established. 

In Chapter VI w e noted that the commonly a c c e p t e d formula 
for capitalizing the series of expec ted incomes into land value is 

v i 
V = — p l u s or minus — w h e r e V is the value of land, a the annual 

r r-
income, r the rate of interest, and i the amount of expected annual 
increase or decrease. Value so determined is referred to as "pro
duct ive value ." W e n o t e d that this formula is useful only as a rough 
guide, because incomes from land ordinarily do not decrease or 
increase uniformly, and in longer settled nations where population 
movements and land uses have b e c o m e relatively stable, the specu
lative element plays a very small part . -

* For example, the value of land in England is expressed in terms of 2 0 
or 2 5 years' purchase o f the annual rent, the number of years depending 
upon other elements besides productivity which enter into the calculations; 
and in prewar Germany the value of land was estimated at approximately 2 8 
times the annual rent. In the United States, however, no S u c h close relation
ship exists between rent and value. ( S e e E. W . Morehoxise, " L a n d Values," in 
Encyclopedia of the Social Sciences, vol. IX, p. 1 3 7 . ) 
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M e t h o d s o f D e t e r m i n i n g L a n d V a l u e . It seems perfectly logi
cal to many individuals that in the long run the most reasonable 
basis for determining the worth of land should be its ability to 
produce an income. In other words, a reasonable value based on 
productivity is that upon which the land will return, on the average , 
a fair rate of interest. This statement, however, ignores other factors 
which enter into h u m a n appraisals. In the first place , how can the 
intangible psychological elements of site amenities, community char
acter , and quality of h o m e winch the land provides b e measured 
exactly and used in a precise formula? H o w can the prestige at tach
ing to land ownership b e valued in dollars and cents? Moreover , 
future incomes, not past incomes, indicate what land values will 
be ; and the future is always uncertain. M a n y believe that sales 
values determined in a freely competitive market by voluntary buy
ers and sellers will reflect as accurately as values determined by any 
other method the income-producing ability of the lands, capitalized 
at the going rate of interest. H e r e again t h e same criticism applies— 
that past sales value, even though based on income, must necessarily 
be based on past performance and have serious limitations with 
respect to determining accurately the true long-time net worth or 
value of the lands. 

T h e r e are two major approaches to land valuation. T h e r e are ( 1 ) 
the comparison method, apparently dominant in certain European 
countries, and ( 2 ) the income capitalization method, used widely 
in the United States. T h e comparat ive approach uses current sales 
or market values as the basis for determining what land is worth, 
while the second method determines land values by capitalizing the 
income produced by the land. E a c h of these two basic methods has 
its peculiar limitations and advantages, and a combination of the 
two appears to be growing in favor as an a c c e p t e d appraisal prac
tice. T h e extent to which either will be emphasized in a combina
tion approach depends to a large extent upon local situations and 
conditions. 

The Comparison Method. T h e r e is rather widespread general 
agreement that the income-producing ability of a piece of laud used 
for productive purposes is the major consideration in determining 
land value. T h e r e is, however , widespread disagreement in regard 
to the best method of convert ing production estimates into value. 
T h e sale-price comparison method establishes the value of hmd 
according to the known or recognized value uf other comparable 
land, and consists of two p a r t s - ( l ) the estimate of productivity. 
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and ( 2 ) the use of actual sale prices of lands whose productivity is 
known as a basis for evaluating the particular parcel. This method 
eliminates the necessity of estimating future income, costs, and capi
talization rates because, in effect, it accepts the market evaluation 
of all of these. Unfortunately, however, market-determined present 
values are commonly very poor indicators of future values. During 
periods of optimism, speculative forces may temporarily so affect 
the sale value of land that it is not recognized as the reasonable or 
real economic value of the land. Likewise, during depression 
periods, future prospects may appear so gloomy that current land 
values have little relationship to the real long-time earning ability 
or economic value of the land. 

The land market is profoundly dependent on experiences of the 
preceding few years in its evaluation of future prospects on which, 
in turn, its land value judgments are based. 3 The comparative 
method, therefore, relies upon market values and, because the mar
ket is often so seriously out of line with long-time earning power or 
future income-yielding ability, dependence upon this method alone 
cannot be considered acceptable unless all alternative procedures 
are equally inadequate. During periods of relative stability in land 
values, the comparative method is an excellent way to determine 
such values. However, land values fluctuate widely during depres
sions, and in these periods, which may recur unless controls not 
currently in use are effected, the comparative method will be very 
unsatisfactory. 

Lack of adequate sales data also limits the comparative method. 
The smalf amount of laud which changes hands through voluntary 
sales in certain areas is insufficient to establish reliable sales value 
estimates. F o r example, in areas where owner operation is common 
and farms are handed down generation after generation, very few 
sales occur. On the other hand, in those areas where serious eco-

3 See C. R- Chambers, "The Relationship of Land Income to Land Values," 
U. S. Department of Agriculture BulJetin 1224, 1923; F. L. Thompson, " F a c 
tors Affecting Real Estate Values in the United States," Journal of Farm Eco
nomics, vol. XVII, no. 2, May 1935, pp. 379 ff.; L. H. Bean, "Inflation and 
the Price of Land," Journal of Farm Economics, vol, XX, no. 1, pp. 3 1 0 ff.; 
and Conrad H. Hammar, "The Synthesis of Materials for Appraising," in Pro
ceedings of the Conference of the American Society of Farm Managers and 
Ruial Appraisers and the Afipraisal Institute of Canada, vol. IV, no. 3, No
vember 1940, p. 80 . Bean indicates that one-half of a given rise in farm land 
values over a period of years may be associated with prices of farm products 
in the current year. 
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n o m i c diff icult ies h a v e a r i s e n , t h e r e m a y b e a l a r g e n u m b e r o f l a n d 
s a l e s , t h o u g h f e w a r e v o l u n t a r y . C o n s e q u e n t l y , b e f o r e s a l e s v a l u e 
d a t a c a n b e c o n s i d e r e d a d e q u a t e t o d e t e r m i n e r e l i a b l e v a l u e s , t h e r e 
m u s t b e ( I ) a n a d e q u a t e t u r n o v e r o f l a n d s t h r o u g h v o l u n t a r y s a l e s , 
{'2) a n e f f e c t i v e m e a n s o f d i s t i n g u i s h i n g b e t w e e n b o n a fide sa les 
a n d t h o s e t h a t a r e n o t ( s i n c e m a n y l a n d t r a n s a c t i o n s a r e m a d e 
p u r e l y for l e g a l r e a s o n s a n d a r e n o t s t r i c t l y t r a n s a c t i o n s b e t w e e n a 
b u y e r a n d a s e l l e r ) , a n d ( 3 ) f a i r l y c o m p l e t e d a t a on l a n d t r a n s f e r 
r e c o r d s , s h o w i n g t h e s a l e s p r i c e of t h e t r a n s a c t i o n . ( M a n y t i m e s 
l a n d is s o l d s u b j e c t t o a n o u t s t a n d i n g m o r t g a g e o n w h i c h a n a m o u n t 
is d u e , a n d in m a n y c a s e s t h e e x a c t a m o u n t d u e is n o t m e n t i o n e d 
in t h e d e e d . ) 

In a d d i t i o n t o t h e s c a r c i t y of b o n a fide s a l e s w i t h c o m p l e t e finan
c i a l i n f o r m a t i o n i n d i c a t e d in t h e d e e d s , t h e r e is t h e difficulty o f 
d e t e r m i n i n g w h a t k i n d o f f a r m or u r b a n p r o p e r t y it is t h a t h a s b e e n 
s o l d , a n d h o w it c o m p a r e s w i t h t h e f a r m o r u r b a n p r o p e r t y in q u e s 
t ion. T h e l a c k o f s t a n d a r d i z a t i o n in t h e l a n d m a r k e t r e s u l t i n g f r o m 
t h e u n i q u e n e s s o f e a c h p a r c e l of l a n d a c c o u n t s for this a d d e d diffi
c u l t y . Q u o t a t i o n s o n w h e a t i n d i c a t e a p r i c e a r r i v e d a t for a c o m 
m o d i t y a c c u r a t e l y d e s c r i b e d a n d l a b e l e d a c c o r d i n g t o def ini te s t a n d 
a r d s ; b u t in t h e c a s e (if l a n d it is e x t r e m e l y difficult t o b e c e r t a i n 
tha t a g i v e n p u r c h a s e p r i c e r e p r e s e n t s a g o i n g m a r k e t v a l u e . T h e 
s a l e p r i c e s m a y b e u n d u l y l o w b e c a u s e t h e t w o p a r t i e s a r e r e l a t e d , 
o r u n d u l y h i g h b e c a u s e a n e x t r e m e l y s m a l l d o w n p a y m e n t is m a d e . 4 

T h u s , it is e v i d e n t t h a t t h e r e a r e v a r i o u s diff icult ies i n v o l v e d in t h e 
u s e o f s a l e p r i c e s t o d e t e r m i n e l a n d v a l u e s , b u t w h e r e v e r a d e q u a t e 
s a l e s d a t a a r e a v a i l a b l e , t h e y s h o u l d b e u s e d ful ly . 

The Income Capitalization Method. T h e i n c o m e c a p i t a l i z a t i o n 
m e t h o d c o n s i s t s o f : ( I ) a n e s t i m a t e o f p r o d u c t i v i t y a n d n e t i n c o m e ; 
1 ,2) c h o i c e o f a c a p i t a l i z a t i o n r a t e ; a n d ( 3 ) a d j u s t m e n t s t o c a p i t a l 
i z e d v a l u e t o a c c o u n t for t h e i n t a n g i b l e fea tures . " ' In d e t e r m i n i n g 
net i n c o m e t o b e c a p i t a l i z e d , t h e g r o s s i n c o m e o r r e t u r n f r o m t h e 
l a n d is e s t i m a t e d f r o m t h e bes t d a t a a v a i l a b l e , a n d f r o m t h e s e g r o s s 
r e t u r n s n e c e s s a r y p r o d u c t i o n c o s t s a r e d e d u c t e d . In d e t e r m i n i n g 

* Murruv points out that price is assumed as the actual quotation in sales 
transactions, whereas value includes not only actual prices but also estimates 
of price and estimates of worth other than those established in the market. 
"Sates prievs, in this unorganized condition of the land market, may b e mis
leading unless unusual care is taken to make sun* wliat was in the minds of 
the buyers and sellers." ( W . G. Murray, Farm Appraisal, Iowa State College 
P m * . 1940, p 1S4.) 

Cf. ibid. p. 177. 
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costs of production, typical operation and management are assumed, 
and the net income is capitalized to obtain the value of the laud. 

Although capitalized income is considered by many as a cardinal 
principle in the determination of land values, its application has 
some very serious difficulties. In the first place, the net income to be 
derived from land cannot ordinarily b e estimated accurately from 
data available. F o r example, although more fa rm operators have 
used farm records in recent years, in connection with agricultural 
adjustment and federal income tax programs, there is still a serious 
lack of reliable farm management operating cost and income data 
upon which to determine net returns to b e capitalized into land 
values. W h e r e rather complete cost of production a n d income d a t a 
are available, many estimates and judgments enter into deriving a* 
capitalized value." 

Use of the income approach involves arbitrary choice of a level 
of prices on which to determine estimated income. In most cases, 
hindsight is considered the best basis for foresight, a n d long-time 
historical records, rather than current prices, are used as the basis 
for estimating future price levels, for purposes of income determina
tion. In areas where m u c h land is leased, the estimated net income 
of land can b e closely approximated from the lease rates. However , 
use of the typical landlord or rental share method has some limita
tions, including the fact that about as m u c h estimating is required 
for determining the landlord's expense items as is necessary in the 
cost accounting or operating budget method. 7 Another limitation 
of the income capitalization method is that a high proportion of land 
value is m a d e up of non-income factors, or what might b e cal led 
"the amenities," which are psychological factors whose income value 
can b e only roughly estimated. A further difficulty arises in marginal 

" See the author's treatment, " L a n d Classification as an Aid in Real E s 
tate Assessment," The Classification of Land, University of Missouri, Agricul
tural Experiment Station Bulletin 4 2 1 , December 1 9 4 0 , p . 8 3 . A prominent 
member of the American Union of Real Estate Appraisers lists eleven esti
mates involved in the subsidiary estimates necessary for deriving values on an 
income basis. (Property Taxes: A Symposium, Tax Policy League, 1940 , p. 
2 1 5 . ) 

7 Cf. E . C. Hope, "A Discussion of a Paper by Conrad H. Hammar on 
the Synthesis of Materials for Appraising," Proceedings of the American So
ciety of Farm Managers and Rural Appraisers and the Appraisal Institute of 
Canada, vol. IV, no. 3, November 1940 , pp. 1 0 0 - 1 0 1 . Hope states that on 
the average-sized farm, "the landlord's estimated expense items are as large a 
proportion of his receipts as the. estimated total farm expenses are. of total re 
ceipts . " 
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areas where average expenses and average returns so closely ap
proximate each other that a very slight change in yield or expense 
means a significant difference in the capitalized land value. 

Many feel that under these conditions, present cost accounting 
and estimates of net income are too inaccurate to be adequate. 
Then- are numerous other difficulties involved in using the income 
capitalization method, particularly in certain types of farming areas 
and manufacturing enterprises. For example, in the New England 
states and the eastern part of the United States generally, there is a 
great diversity of agricultural enterprises, and tenancy is compara
tively small. In these areas, the income method is at a distinct disad
vantage compared with its position in more specialized commercial 
farming areas like the Great Plains, or in the one-crop cotton South. 
Commercial poultry and dairy farms approximate manufacturing 
plants and in many cases the soil contributes a relatively small part 
of the income, the major items being buildings, management, and 
location. Very small and part-time farm units frequently do not show 
much or any net savings to be capitalized by strict cost accounting 
methods, but home and location features and related amenities are 
involved, and make the inflexible allowances for family living used 
so generally in farm cost accounting techniques seem ridiculous, 
particularly' where a negative return is involved. Use of the income 
capitalization method must be modified in such cases if it is to be 
most useful. 

Choice of a Capitalization Rate. Another important problem in
volved in the income capitalization method is the rate to be used in 
capitalizing the net income into land value. Choice of a capitaliza
tion rate is extremely important, because a shift from 5 per cent to 
4 1 - per cent adds more than 11 per cent to value, so that a tract of 
land worth 50 dollars an acre would be worth S55.55. Obviously, 
the higher the risk in the area, the higher should be the interest rate 
used in the capitalization process, since the interest rate reflects both 
the productivity of capital and the risk involved in maintaining the 
principal." 

The current method of utilization is an important factor in deter
mining the rate of capitalization, and since the type of utilization 

* For ewmple. in the more commercialized aiid specialized types of farm
ing areas, and in the dryland-wheat-producing areas uf the N'orthem Great 
Plains, a risk higher than in some other areas is inherent in the existing type 
of agriculture. T h e same principle applies on the family-sized diversified 
farms in more humid areas. 



5 2 6 L A N D E C O N O M I C S 

m a y change considerably within a relatively short period of years, 
serious difficulties are involved in using a constant rate of interest, 
t h e usual procedure in the capitalized income technique. 

In the case of yields and prices, the use of long-time historical 
records or averages , or base period averages , enables cer tain norms 
to b e established for these items. However , no such norms a re estab
lished or available for use in selection of the capitalization rate. In 
determining the specific rate to use, certain alternatives are available: 
( 1 ) the current average rate on real-estate mortgages in the com
munity at the t ime, ( 2 ) the average rate at w h i c h money could b e 
borrowed on real-estate m o r t g a g e security at the time, ( 3 ) the long
t ime average rate on real-estate mortgages over the last twenty-five 
or fifty years, ( 4 ) other periods or bases. Use of long-time average 
rates is not a very sound pract ice if the trend of interest rates is 
definitely d o w n w a r d or definitely upward. Moreover , the average 
ra te on mortgages in existence would probably not reflect the c a p 
italization rate accurately , because w h a t the community expects the 
rate to b e over the long period during which land purchase and 
sales contracts normally extend would probably not coincide with 
t h e average ra te on mortgages in existence. 

Moreover , some students question any use of the borrowing rate 
as the basis for the capitalization rate , on the grounds that the bor
rowing rate reflects a response to forces which are quite different. 1 1 

M o r t g a g e rates are also becoming more and more institutionalized, 
b e c a u s e of the great share of mortgage credit held b y federal agen
cies. L o a n rates on these mortgages are determined by Congres
sional statute and by the investor's rating of debentures which are 
quasi-public in nature. Mortgage rates so determined do not neces
sarily represent prospective risks and returns from land purchase or 
sale. T h e m o r t g a g e rate has tended to b e c o m e virtually uniform 
over all areas of the United States, as the result of the policy of 
public lending institutions, such as the F a r m Security a n d F a r m 
Credit administrations. However , as previously noted, the capital-

! l Hammar points out that, to begin with, mortgage credit is not extended 
alone or even preponderantly for purchase, but is usually employed for re
financing, to provide buildings and other more or Jess permanent improve
ments, to purchase equipment and livestock, and for many other purposes. 
" T h e forces which determine the mortgage rate of interest, therefore, are a 
composite of the lender's evaluations of the risks and returns of many loans 
for such purposes, and of the borrower's evaluations of the anticipations of 
the marginal efficiencies of the types of capital in which the money is esti-
matedly to be invested." ( I l a m m a r , op. cit., p. 8 3 . ) 
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ization rate should reflect the great variations in risk among regions 
of the country. For all these reasons, therefore, it does not seem 
desirable to use the mortgage rate of interest for purposes of capital
izing land values. 

During periods when the appraisal of investment risks is high be
cause of a preceding period of falling land values, numerous bank
ruptcies, foreclosures, unfavorable weather, and poor economic 
conditions, the capitalization rate would probably approach closely 
the average land sale and purchase contract rate, However, during 
periods when farm and urban incomes and land values have been 
stable for a considerable time, or when they are rising, the capital
ization rate will closely approximate the average mortgage rate. 1" 
In any case, however, the capitalization rate deserves further re
search and study, and is one of the items in the income capitaliza
tion method of determining land values that must be handled with 
extreme care. The land appraiser must in every case seek the aver
age of various extremes, and support his judgment by comparison 
with other rates {such as the rates on long term federal, state or 
provincial, or municipal bonds, or the rates on bonds of local gov
ernment..! units) typical of the area in which he is appraising land. 

The Value of Improvements. Determination of the value of 
buildings and improvements added to land is another complicating 
item in the appraisal process. There are times when unimproved 
land of a given grade is as valuable as improved land, because of 
the fact that unimproved land will fit into the operating plans of 
the renter (lessee) as well as or better than land containing build
ings or other improvements. Under these conditions, the value of 
the improvements (based on productivity or rents which can be 
secured) will be zero. However, such cases are the exception rather 
than the rule; and—particularly in under-settled and under-built 
communities—added improvements increase the value of the prop
erty appreciably. The American Society of Farm Managers and 

1 0 Hammar indicates tli.it the most likely capitalization rate of farm 
income lies somewhere between the mortgage rate of interest and the land 
contract rate, and points out that in most areas of the United States the land 
transfer contract rate is customarily above the mortgage rate by 2 0 or 25 per 
cent, ( . f lamnw, op. cil.. p. &3.\ Hope, on the other hand, points out that l a 
Saskatchewan the opposite is usually true, the typical mortgage rate for some 
years prior to 1931 being 8 per cent with practically no regional variation*, 
and that during this period land contract interest rates ranged downward from 
S to 6 per cent, with nearly all private, Hudson Bay Company, and railway 
land sales contracts at 6 per cent. ( H o p e . op. dr . . p. 9 7 . ) 

http://tli.it
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Rural Appraisers recommends that buildings and other comparable 
improvements b e appraised on the basis of reproduction cost, less 
observed depreciation, and acknowledges that obsolescence is fre
quently a major item of depreciation. 

In some of the older parts of the Uni ted States, studies have 
shown that the size and condition of buildings on farms are a fairly 
good index of farm land values. Whi le this may b e true in the older 
parts of the nation, where many generations have made adjustments 
by the trial and error method, it certainly would not be a satisfac
tory w a y of determining land values in more recently settled areas 
or in regions where rapid adjustments are occurring in land use. 
E v e n in the longer settled areas, size and condition of buildings 
as a guide to land value should be used very cautiously, and in any 
case always supplemented with soils, topography, and related land 
classification data, for the condition of buildings, especially on indi
vidual farms where some money has been inherited or there are 
sources of income other than the farm, can be very misleading. ' 1 

Advantages of the Income Capitalization Method. In spite of all 
the difficulties connected with applying the income capitalization 
technique to land value determination, it has many advantages , and 
if used as scientifically as possible and supplemented with good 
judgment, it performs an important function. In the first place , it 
calls the land appraiser's attention to the factors and forces that 
influence value. T h e appraiser must understand the conditions 
which affect income and living costs, probable future developments 
in prices a n d costs, a n d related matters . Moreover , the income c a p 
italization method centers attention on the developments of the 
future, while the comparat ive method tends to emphasize past his
tory of sales values. T h e emphasis in the income capitalization 
method upon forecasting necessitates a refinement of statistical tech
niques a n d studies to m a k e possible m o r e a c c u r a t e prediction. 
Emphasis upon scientific method in forecasting helps to offset the 
swings of the economic pendulum associated with booms and de
pressions, which affect the values used in the sales-price method. 

1 1 In many areas, farms which have been foreclosed by insurance com
panies or other corporations or agencies have had 'heir buildings given a fresh 
coat of paint with corporate funds. Nowell relates the story of the woman who 
refused to have her buildings repaired and repainted: " If I do , " she said, " the 
neighbors will think I have been foreclosed." (See R. I. N'owell's discussion 
of A. B . Lewis's paper, " L a n d Classification as an Appraisal and Credit Aid," 
in The Classification of Land, University of Missouri Agricultural Experiment 
Station Bulletin 4 2 1 , p. 7 7 . ) 
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The net result should he more scientific lending and borrowing 
policies during rising price periods and more courageous, less panic-
stricken policies during depression periods. 

In addition to these advantages, use of the income capitalization 
method provides many items and data extremely valuable to bor
rowers, lenders, buyers, and sellers. Accumulation of such data will 
eventually afford a much better basis for appraisals; and many of 
the serious consequences of earlier appraisals—including waves of 
land speculation, booms, and panics—will be removed or greatly 
reduced. 

Tin- Corn bind* inn Method. T h e limitations of the comparative 
method and the income capitalization method of valuation have led 
many students to conclude that a combination of both methods 
would be a more desirable approach. According to the American 
Society of Farm Managers and Rural Appraisers, "the use of both 
the income capitalization and comparative approaches to value is 
necessary in every appraisal, and one should not be emphasized to 
the minimization or exclusion of the other." 1 - It further points out 
that if the comparative approach is used independently of the in
come capitalization method, the income valuation would necessarily 
be included, and that it is therefore expedient to use the compara
tive approach to adjust the income capitalization value. However, 
some appraisers reverse this procedure, and use the income capital
ization value as a check. In any case, both methods should be com
bined for most effective appraisal policies. 

In areas like the corn belt, where tenancy is common, values are 
high and non-income factors make up a smaller percentage of value. 
T h e income approach may be emphasized and sales value used to 
provide information on the value of the non-income items and to 
check the reliability of income estimates. On the other hand, in 
areas where the opposite is true, sales value may be emphasized and 
income figures used as a c h e c k . 1 3 The two methods are means to the 
same end. and since one approach may be better than the other in 
certain areas, use of both methods, with more weight given to the 
one better adapted to the specific area, will be the best approach to 
sound land value appraisals. 1 4 

*'Journal of the American Society of Farm Managers and Rural Av-
ptaisrrs, vol. II . no. 2 , p. 9 1 . 

" Murray, o p . cit., p. 1 8 4 . 
" C I . ibid., p. 1 8 5 . 
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F A C T O R S I N F L U E N C I N G L A N D V A L U E S 

These methods of determining land values apply generally to 
land, regardless of its use. However, numerous physical, economic, 
legal, and other factors also influence the value of land for certain 
uses. In every case, the appraisal process requires an examination 
and weighting of these various factors. 

Factors Influencing F a r m Land Values. Physical factors im
portant in determining the value of farm lands include character 
and chemical content of the soil, variety of crops to which the soil 
is adapted, number of acres under cultivation, size and condition of 
fields, amount of woodland, topography, length of growing season, 
percentage of area tillable, rainfall, drainage, and similar factors. 
Economic factors include the distance to market or town; the type 
of road, which obviously influences time and costs involved in mar
keting and transportation to and from school, churches, meetings, 
etc.; level of taxes and special assessments; type, size, and condi
tion of buildings and other improvements on the land; and character 
of title to the land (whether it is clear,* or subject to liens or omis
sions which make the title abstract confused). Certain legal factors, 
such as legislation in regard to uses which can be made of the land, 
and the right to sell, bequeath, or otherwise transfer title also have 
an important bearing on value. 

Numerous attempts have been made to determine by statistical 
measurement the relative importance of various factors determining 
farm land values. For example, in the corn belt, one study found 
that four factors—(1) ten-year average yield of corn per acre, ( 2 ) 
percentage of land in corn, ( 3 ) percentage of land in small grain, 
and ( 4 ) percentage of land not plowable—explained most variations 
in farm values. 1 5 Another survey, in Minnesota, found that six fac
tors—(1) value of buildings per acre, ( 2 ) type of land, ( 3 ) crop 
yields, ( 4 ) distance from market, ( 5 ) size of adjacent city or village, 
and ( 6 ) type of road upon which located—were of major impor
tance in explaining land values. 1 6 In another study in southeastern 

i : 'Together, these four factors gave a multiple correlation coefficient of 
.9166. f See Henry A. Wallace, "Comparative Farm Land Values in Iowa," 
Journal of Land and Public Utility Economics, vol. II, no. 4, October 1926, 
p. 389. ) 

1 , 5 In this study, a multiple correlation coefficient of .81 was secured. 
(G. C. Haase. "Sale Prices as a Basis for Farm Land Appraisal," Minnesota 
Agricultural Experiment Station Technical Bulletin 9, 1922, p. 3 . ) 
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Pennsylvania (which is a longer-settled area), Ezekiel found that a 
multiple correlation of eight factors accounted for 60 per cent of the 
land value variations, mid that buildings are by far the most impor
tant of these factors, with land (including fertility, topography, and 
proportion usable) next in importance, though much less important, 
general factors of location and type of road being of very minor sig
nificance.1 7 

Studies such as those cited account for only a part—though a large 
pait—of the variation in land values, and the land value to be ex
plained is itself only a rough approximation, because census reports 
on the value of land (which were the land values used in these 
studies) are merely estimates of sale price made by farmers in re
sponse to questioning from the census enumerator.1" Nevertheless, 
studies along the lines of those cited do give an approximate nu
merical weight to the various factors which account for sale prices 
and sale value estimates and, in this way, indicate the relative im
portance of the factors which influence farm land value in different 
sections of the country. Note particularly the differences between 
factors of major importance in Wallace's study in the corn belt and 
EzekieVs study in the eastern dairy section. 

F a c t o r s I n f l u e n c i n g t h e V a l u e o f F o r e s t Lands. Several dec
ades are ordinarily required to mature trees, while agricultural crops 
usually require only a season or a few seasons to mature. The fact 
that thirty, a hundred, or two hundred years may be spent in grow
ing the forest crop makes it necessary for the income from the land 
to cover expenditures accumulated over many years. During the 
growth period, some income may be derived from supplementary 
uses like leasing and grazing rights, or game privileges. In the 
United States, cleared forest lands have ordinarily been made avail
able for resale for other uses, and land values established under 
such conditions are determined by these uses. 

In the following chapter it will be seen that the determination of 
forest laud values is most useful for tax assessment purposes, and 
that it is extremely important to separate the value of the timber 
from the value of the land. Moreover, it will be noted that the in-

' ' T h e eight factors used are : ( 1 ) dwelling value, ( 2 ) dairy buildings 
value. ( 3 ) other buildings value. ( 4 ) crop index. ( 5 ) percentage of area 
Ullable, ( 0 ) percentage of area level. ( 7 ) type of road, and ( 8 ) distance 
In town. M. Ezekiel. "Factors Affecting Fanners ' Earnings in Southeastern 
Pennsylvania,** U. S. Department of Agricultme Bulletin 1400, 1936, p. 4 9 . ) 

'•Murray, np. HI., pp. 1 9 6 - 1 9 7 . 
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creasing amount of information available on rate of growth, on costs 
of cutting and milling the trees into lumber and related products, 
and on long-time average lumber and wood product prices makes it 
possible to determine values for forest lands on a capitalized income 
basis much the same as for agricultural lands. However, in the case 
of forest lands, the rate of capitalization to use is even more difficult 
to determine than in the case of farm lands, because of the relatively 
long growth period involved. 

F a c t o r s Influencing the Value of Mineral L a n d s . Mineral 
lands differ significantly from farm and forest lands in that the min
eral industry has nothing cumparablc with a recurring crop. When 
minerals are extracted from the ground, the future supply is re
duced. Consequently, valuation must take into account the factor of 
depletion or exhaustion, and the problem of balancing future needs 
and present requirements. 

The fact that minerals are usually hidden below the surface so 
that their exact position, amount, and quality are not definitely 
known leads to a considerable element of speculation in the ap
praisal of mineral lands. Furthermore, the increasing importance of 
mineral lauds, particularly in connection with international poli
tics and modern warfare, still further complicates the valuation of 
such lands. The unpredictability of the future rate of technological 
advance makes future demand for certain minerals extremely diffi
cult to forecast. In the case of some products, such, for example, as 
uranium-bearing ores used in making the atomic bomb, there may 
be heavy demand increases and resulting appreciable increases in 
value of lands containing these minerals; whereas demand fbr 
others, such as nitrates, may decline considerably or be completely 
absent because of shifts and substitutes, so that lands containing 
such minerals would be practically worthless. 

F a c t o r s Influencing U r b a n Land Values. In appraising urban 
land, a distinction must be made between business and residential 
property. In residential sites, the so-called "amenities'—view, 
spaciousness, height, light, architecture, freedom from noise, shape 
of site, and related factors are highly important. Proximity to 
schools, churches, and shopping centers is more significant than 
nearness to traffic, which may be a liability particularly if there is a 
heavy How of traffic. Zoning and deed restrictions in certain urban 
areas tend to stabilize land values; and cost of utility services and 
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other improvements—like sidewalks, paving, and curbing—are im
portant influences, particularly on newly subdivided lands."* 

Factors influencing the value of urban business sites arc quite dif
ferent from those influencing the value of residential property. In 
business sites (particularly retail business sites) location with re
spect to pedestrian traffic and the buying power of these pedestrians 
is of utmost importance. Consequently, front footage is significant, 
and corner locations command a premium. In all cases, size and 
shape of the lot play an important role. If the amount of land avail
able is the proper size for desired development, value will be higher 
because costs of assembling separately owned small parcels for large 
building sites are appreciable.-" The weighting of the various fac
tors which influence value will vary with the type of business to be 
operated on the site. For exampte, in the case of factories, nearness 
to transportation facilities, accessibility, cost of power, and related 
items are of major importance. 

F a c t o r * Influencing Values of Lands for Other Uses. The 
extensive use of land for recreational purposes, particularly in the 
United States, is a relatively recent development. Consequently, the 
factors influencing the value of land for this use are not as well 
known or understood as those influencing the value ol lands used 
for farming, forest, urban, or other purposes. Chapter I X sets forth 
the various qualities which make certain tracts of land particularly 
useful or valuable for recreational purposes; and these factors 
should be given careful consideration in determining the value of 
various lands for recreational use. 

Location in relation to the main routes of travel and land settle
ment is the most important single determinant of the value of land 
for transportation use. Strategically situated lands will be utilized 
for transportation, and will be able to command a comparatively 
high price. In man) cases, such lands have been procured at the 
expense of other laud uses, through condemnation proceedings. In 
condemnation proceedings, the appraisal used as the basis for pay
ment to the owner gives first consideration to the personal sacrifice 
which the owner makes in selling the tract involved. Condemnation 
appraisal is the judimient of the state, through the courts, as to the 
compensation which it considers a reasonable reimbursement to the 
individual for sacrifices involved in giving up his property. The sale 

" C f . Morehouse, op. cit., p. 138. 
*° Loc cit. 
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price established in condemnation appraisal is ordinarily above the 
current sale price for comparable property, because the seller would 
not be willing to part with his property otherwise. Condemnat ion 
appraisals or valuations for highway or street purchase ordinarily 
involve only a small strip of a given farm or urban unit. However , 
this strip m a y b e so located that its use for transportation would b e 
particularly embarrassing, unsightly, inconvenient, or detrimental to 
the owner; and compensation must take these sacrifices into con
sideration, though they are very difficult to evaluate. One method 
suggested is to value the unit with and without the t rac t or strip 
in question, the difference representing the value of the condemned 
tract . E v e n here, however , considerable judgment of the individual 
case and the many factors involved will be necessary if reasonable
ness and fairness are to b e secured. 

S t a n d a r d i z a t i o n of V a l u e E s t i m a t e s . Appraisers have tried 
and are trying to sinrplify, standardize, and statistically measure 
their value estimates with some degree of accuracy , by developing 
appraising formulas. Correlation studies measuring the influence of 
various factors on certain types of farm lands have been noted. In 
the case of urban land, formulas have been established giving 
weights to depth, frontage, corner influence, shape and size of lot, 
alley influence, restricted lots, off-grade lots, and similar factors . - 1 It 
is generally recognized, however , that standard rules or formulas 
cannot completely supplant good judgment. L a n d is, for the most 
part , an in (Standardized, inflexible commodity whose price is deter
mined in a comparatively disorganized local market; and, under 
these conditions, land valuation cannot and should not b e reduced 
to rule of thumb formulas, helpful as these m a y be . " W i d e s p r e a d 
defaults on mortgages and failures of banks in recent years attest 
the need not only for better methods of appraising but also for ap
praisers of high professional standards."- -

I n c r e m e n t s a n d D e c r e m e n t s in L a n d V a l u a t i o n . In most dis
cussions of land value during the past century, emphasis has been 
placed upon land value increments rather than land value decre
ments. This is explained by the fact that during the nineteenth and 

2 1 See National Association of Assessing Officers, Urban Land Appraisal, 
1940 , for various formulas, including present worth, depth factor, line of 
coincidence, merge Vine, and related ionnuias and rules which have been set 
up as guides or standards for appraising urban land. 

2 - Morehouse, op. cit., p. 139. 
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p a r l y t w e n t i e t h c e n t u r y , l a n d v a l u e s in t h e U n i t e d S t a t e s r o s e 

s t e a d i l y , as a r u l e . M o r e o v e r , c l a s s i c a l e c o n o m i c d o c t r i n e h e l d t h a t 

t h e l a n d o w n e r t e n d e d t o b e c o m e r i c h e r a n d r i c h e r , w i t h t h e p a s s a g e 

o f t i m e , a t t h e e x p e n s e o f o t h e r g r o u p s in s o c i e t y , b e c a u s e of t h e 

l i m i t e d s u p p l y o f l a n d a v a i l a b l e t o t a k e c a r e o f i n c r e a s i n g p o p u l a 

t ions a n d t o m e e t t h e g r o w i n g d e m a n d for t h e p r o d u c t s o f l a n d . 

T h i s v i e w w a s h e l d p a r t i c u l a r l y b y R i c a r d o . M a l t h u s . a n d t h e i r c o n 

t e m p o r a r i e s . T h e y d i d n o t f o r e s e e t h e g r e a t sc ient i f i c a n d t e c h n o 

l o g i c a l a d v a n c e s w h i c h w e r e t o i n c r e a s e t h e p r o d u c t i v i t y o f l a n d 

a n d , c o n s e q u e n t l y , i n c r e a s e t h e e c o n o m i c s u p p l y . N e i t h e r d i d t h e y 

f o r e s e e t h e d e c l i n e in t h e r a t e of p o p u l a t i o n i n c r e a s e t h r o u g h t h e 

d e c l i n i n g b i r t h r a t e a s s o c i a t e d w i t h u r b a n i z a t i o n a n d h i g h e r l iv ing 

s t a n d a r d s . T o d a y , p r o s p e c t s f o r f u t u r e l a n d v a l u e s a r e q u i t e di f fer 

e n t f r o m t h o s e o f a c e n t u r y a g o , a n d in m a n y a r e a s d e c l i n e s a r e 

q u i t e a s p r o b a b l e a s i n c r e a s e s . T h i s d e v e l o p m e n t n e c e s s i t a t e s a c a r e 

ful u n d e r s t a n d i n g o f t h e f a c t o r s w h i c h t e n d t o i n c r e a s e l a n d v a l u e s 

a n d t h o s e w h i c h t e n d t o b r i n g a b o u t d e c l i n e s . T h e v e r y l o w i n t e r e s t 

r a t e in r e c e n t y e a r s h a s t e n d e d t o k e e p l a n d v a l u e s u p in s p i t e o f t h e 

a b o v e f a c t o r s t e n d i n g t o f o r c e v a l u e s d o w n w a r d . 

O n e of t h e m o s t i m p o r t a n t f a c t o r s i n f l u e n c i n g f u t u r e l a n d v a l u e 

l e v e l s is t h e p o p u l a t i o n . I t w a s n o t e d in C h a p t e r I I I t h a t t h e r a t e of 

p o p u l a t i o n i n c r e a s e in t h e U n i t e d S t a t e s a n d m a n y o t h e r i m p o r t a n t 

n a t i o n s is def ini te ly d e c l i n i n g , a n d t h a t p o p u l a t i o n in t h e U n i t e d 

S t a t e s , u n l e s s c e r t a i n v e r y d e f i n i t e c h a n g e s in p o p u l a t i o n p o l i c y a r c 

b r o u g h t into o p e r a t i o n q u i c k l y , will r e a c h a . s ta t ionary s t a t e . I t is 

g e n e r a l l y c o n s i d e r e d t h a t t h i s t r e n d in p o p u l a t i o n w i l l t e n d t o r e 

d u c e l a n d v a l u e s o r at l e a s t n o t m a k e a n y c o n s i d e r a b l e i n c r e m e n t s 

p o s s i b l e . O t h e r f o r c e s i m p o r t a n t in d e t e r m i n i n g f u t u r e l a n d v a l u e s 

i n c l u d e p r o s p e c t s for f o r e i g n m a r k e t o u t l e t s , t h e level o f d o m e s t i c 

e c o n o m i c a c t i v i t y , c h a n g i n g d i e t a r y h a b i t s a n d c o n s u m p t i o n t r e n d s , 

s a v i n g s a n d i n v e s t m e n t s , a n d r e l a t e d f a c t o r s . 

L a n d B o o m s a n d S p e c u l a t i o n . T h e r e h a v e b e e n n u m e r o u s 
l a n d b o o m s in v a r i o u s s e c t i o n s of t h e U n i t e d S t a t e s d u r i n g its his 
t o r y , b u t t h e best k n o w n a r e t h e w i d e s p r e a d l a n d b o o m s of 1 8 3 2 -
1 8 3 d , 1 8 5 4 - 1 8 5 7 , 1 9 1 4 - 1 9 2 0 , a n d t h e F l o r i d a l a n d b o o m of t h e t w e n 

t i e s , ( u t h e F.ast . m o r e t h a n a h u n d r e d y e a r s a g o , t h e r e w a s a g r e a t 
l iooin in M a i n e t i m b e r l a n d s c a u s e d p r i n c i p a l l y b y t h e f e e l i n g t h a t 
a c c e s s i b l e t i m b e r w a s fast d i s a p p e a r i n g , a n d t h a t p r i c e s w o u l d c o n 
t i n u e t o r ise w i t h t h e d e v e l o p m e n t o f t h e c o u n t r y . At t h a t s a m e 
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time, there was much speculation in western town lots and farm 
lands, based largely upon the rapid westward expansion of popula
tion. This boom collapsed in 1836. T h e land boom which reached its 
peak in the years from 1854 to 1857 was brought about largely by 
the great westward expansion of population, and the relatively good 
prices for grain on the world market, in which the Crimean W a r 
( 1 8 5 4 - 1 8 5 6 ) w a s an important factor. T h e next big land b o o m was 
during the First W o r l d W a r , when unusually high wheat prices, 
coupled with the knowledge that there was no more free land in the 
United States, gave rise to the belief that the supply of good farm 
land was now definitely limited, and that increased demand would 
inevitably cause land values to rise in the future. Apparently it was 
not realized that population was being curtailed and that, while the 
W e s t had been settled, much of the area in range for livestock pro
duction could be plowed up and used more intensively for produc
ing wheat 

T h e Flor ida land boom, which many people thought was a mush
room growth of the twenties, was nevertheless preceded by a fairly 
long period of growth and development in that state. T h e state's 
cl imatic and agricultural resources, together with its increasingly 
accessible location, c rea ted the psychological basis which, coinhinml 
with merchandising propaganda , brought about rapid increases in 
land values. T h e rise reached its peak in the late twenties.- ; ( 

L a n d values increased appreciably during W o r l d W a r II (1941— 
1 9 4 5 ) , accompanying higher price levels and increased economic 
activity, but they did not reach the levels of the First W o r l d W a r 
period for the nation as a whole. F o r example, farm real estate 
values per acre rose from an index of 84 in 1940 ( 1 9 1 2 - 1 9 1 4 = 1 0 0 ) 
to 1 3 3 by N o v e m b e r 1945 , or an increase of 4 9 points; while during 
W o r l d W a r I they rose from an index of 100 ( 1 9 1 2 - 1 9 1 4 ) to 170 in 
1920, an increase of 7 0 points. In some sections of the nation, bow-
ever, land value increases were very large and exceeded or approxi
mated the levels reached during W o r l d W a r I, particularly in the 
South Atlantic. E a s t South Central , Mountain, and Pacific Coast 
s tates . - 4 

2"• Cf. R. C. Limber, "Conditions Characteristic of Land Booms," Journal 
of Farm Economics, vol. X X , no. 1, February 1938 , p. 233 . 

24 "Current Developments in the Farm Real Estate Market," U. S. Depart
ment of Agriculture, Bureau of Agricultural Economics, December, 1 9 4 5 , 
mimeographed, p. 3 . 
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L a n d b o o m s h a v e a p p e a r e d as t h e culminat ion of a f a v o r a b l e 
t r e n d e x t e n d i n g o v e r a c o n s i d e r a b l e per iod , a n d t h e y a r e usually 
a c c o m p a n i e d by a set of opt imis t i c beliefs not too c o m p l e x o r 
a b s t r u s e to h a v e w i d e appeal . - " It is not necessari ly t r u e t h a t land 
b o o m s must a l w a y s b e p r e c e d e d by these condit ions , b e c a u s e land 
values t e n d to respond p r o m p t l y to p r o n o u n c e d increases in prices 
a n d i n c o m e s so that any event w h i c h c a u s e d a rapid u p t u r n in gen
eral e c o n o m i c condi t ions could a n d p r o b a b l y w o u l d c a u s e a c o n 
s iderable rise in land values . H o w e v e r , t h e n a t u r e of t h e rea l -es ta te 
m a r k e t m a k e s it s e e m logical that t h e rise in l a n d va lues must exist 
for s o m e t i m e b e f o r e it could reach t h e propor t ions of a b o o m . T h e 
rea l -es ta te m a r k e t i.s na tura l ly c o m p a r a t i v e l y slow, a n d e ve n in b o o m 
per iods , for e x a m p l e , a re la t ively small p r o p o r t i o n of a n y c o m 
munity 's f a r m s or lots c h a n g e hands . C o n s e q u e n t l y , w h e n a consid
e r a b l e n u m b e r of p i e c e s of land a w a i t i n g sale h a v e a c c u m u l a t e d 
d u r i n g a p e r i o d of s lowly d e c l i n i n g m a r k e t s , t h e s e holdings will not 
b e a b s o r b e d for s o m e y e a r s . This will n e c e s s i t a t e a l o n g - c o n t i n u e d 
u p w a r d swing in l a n d va lues before t h e d e v e l o p m e n t of a n ex tens ive 
b o o m . - " 

T h e i m p o r t a n t p r o b l e m c o n n e c t e d w i t h land b o o m s is t h e m e t h o d 
of control l ing or avoiding t h e m . Studies reveal t h a t land b o o m s a r e 
general ly financed not by s u c h first m o r t g a g e a g e n c i e s as i n s u r a n c e 
c o m p a n i e s a n d the federa l land banks but by s e c o n d m o r t g a g e 
lenders—principally p r i v a t e individuals , f o r m e r l a n d o w n e r s , a n d 
o t h e r s specula t ing in land . A s tudy of an I o w a c o u n t y w h e r e the 
l a n d b o o m w a s unusual ly a c t i v e d u r i n g the F i r s t W o r l d W a r reveals 
that f rom 1 9 0 0 to the height of the b o o m , i n s u r a n c e c o m p a n i e s 
l o a n e d c o n s e r v a t i v e l y a n d . as land pr ices rose y e a r af ter year , c o n 
t i n u e d t o k e e p their a d v a n c e s d o w n t o a p e r c e n t a g e a v e r a g i n g a b o u t 
a third of c u r r e n t value . W h e n t h e b o o m w a s at its peak, only 2 9 
per c e n t of the sale pr ice w a s being lent. In o ther w o r d s , m o r e than 

" S e e Limber, op. cit., p. 234. 
3RCf. ibid., pp. 2 3 4 - 5 . As evidence of tbe tendency for land booms to be 

initiated by some actual event which appears to offer prospective increases 
in income for a considerable period. Limber cites the building of the Chicago 
Canal, which was assured by 1*13. and the consequent Chicago land boom, 
which got under way immediately This boom collapsed in IH'W. with the 
issuance •>[ Jackson's Specie Circular, and the Canal was not finished until 
twelve years later, in 1848. This instance shows how speculative hopes tend 
to outrun achievement. (See also Homer lloyt. One Hundred Yeat$ of Land 
Vuturi in Chicago. University (,f Chicago Press, 1933, pp. 45 ff.) 
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7 0 per cent of the sale price had to b e financed by junior mortgages 
and cash. An increase in junior mortgages a n d in the number of in
dividuals who took a m o r t g a g e as part payment in the sale of their 
farms largely supplied this necessary 7 0 per cent . - 7 

C o n t r o l o f L a n d B o o m s . It is evident, therefore, that avoiding 
or controlling [and booms necessitates a change in the attitudes and 
credit policies of private individuals, former landowners, and those 
who tend to speculate in land, in order that the financing necessary 
to c rea te a land boom will not occur . In other words, the financing 
m a y b e considered "the string on the balloon"—it is not the force 
which causes the balloon to rise, but it certainly is the factor w h i c h 
determines h o w high the balloon will rise. If these people are not 
interested in financing land booms, land values will not rise to high 
boom levels. First mortgage agencies (particularly insurance com
panies and federal land b a n k s ) are much more cautious and con
servative in their lending policies; and, while they tend to maintain 
a fairly constant relationship between current sale prices and 
amounts of loans, t h e difference in dollars required b y other financ
ing is much greater in boom periods than during normal periods.-" 
Unless more funds from other sources are available to supply the 
difference ( a n d during most boom periods, purchasers cannot obtain 
the difference) a great increase in land values cannot occur, because 
purchases and sales cannot be financed at the high prices character 
istic of boom periods. 

M a n y believe that it is especially difficult to control land booms 
without some such specific device as monetary mechanisms, because 
the lessons learned from b o o m periods tend to b e forgotten with the 
death of the generation that experiences the conditions. This as
sumes that land booms occur with sufficient infrequency so that 
landowners, private lending agencies, and others who experienced 
the conditions of a land boom have been replaced by a new genera
tion by the time the next boom ocurs. 

2 7 W . G. Murray, " L a n d Booms and Second Mortgages," Journal of Farm 
Economics, vol. X X , no. 1, February 1 9 3 8 , p. 2 3 0 . 

2 8 This can be illustrated by the following example: Assume that the 
current sale price of farm land is $ 4 8 an acre, and that the federat land bank 
is lending approximately half of this, or $ 2 4 . This leaves §24 to be financed 
by the owner through other channels—either funds of his own in the form 
of cash, or other borrowings. However, if land values rise to $ 2 5 0 per acre, 
and the land bank still continues its 5 0 per cent loan policy of $125 , a balance 
of S125 per acre is required from other sources to finance the purchase of the 
land. 
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It has been suggested that land booms might be controlled or 
even prevented through changes in the mortgage rate of interest, 
but it seems obvious that unless wide fluctuations in net incomes can 
be prevented, either through some system of taxation, stabilizing the 
business cycle, or some other adjustment, fluctuations in the sale 
value of lands cannot be prevented, though they might be reduced 
somewhat through adjustment of the mortgage rate of interest. In 
the United States, up to the present, no technique of controlling the 
business cycle seems to have been developed to the point where 
cyclic fluctuations will not recur. Whether this is caused by use of 
the wrong method or failure in execution is not important here; the 
fact remains that it has not been accomplished, and consequently 
the major cause of fluctuations in land values—that is, fluctuations in 
land incomes—still exists. In comparison with the great swings in 
land income associated with the business cycle, wars, inflation, pop
ulation movements, technological advances, and similar forces, 
changes of one, two, or three per cent in the mortgage rate of inter
est seem relatively insignificant. During more normal times, the 
mortgage rate of interest is more important, and might be significant 
in tending to stabilize land values. A strong credit education pro
gram to convince landowners and lending agencies of the permanent 
advantages and mutual benefits to be secured from more scientific 
lending practices would probably be more effective, in the long run. 

Trend of Lund Values in the United States. The United States 
has experienced land booms, recessions, and panics, but these 
periods of high and low price levels have not affected the values 
of all lands in the same way. This is amply illustrated by trends in 
farm and urban land values during the First World War . The value 
o f American farm land doubled in the 1 9 0 0 - 1 9 1 0 period, and vir
tually doubled again by 1920, while urban land was generally de
pressed during the war period, for the war turned world demand 
away from housing to production of war materials and foodstuffs.-" 
I n 1920, all urban land in United States cities o f more than 30 ,000 
was valued at scarcely more than 25 billion dollars—less than half 
the value of farm laud-but a great reversal set in during the twen
ties, and by 1926 the value of all farm land had dropped one-third, 

" P r i c e * of American farm products more than doubled from 1 9 1 4 t o 
1 9 1 8 . while average house rents in the United States rose only 9 per cent . 
( I l o y t , op. cit., p. 2 3 3 . ) 
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while urban land values had doubled/ '" T h e shrinkage in d e m a n d 
for foodstuffs to peace t ime levels a n d the great decline in foreign out
lets caused a sharp drop in farm prices; whereas the domestic de
mand, centering in the large cities, for manufactured products and 
various personal services caused a great expansion in urban housing 
and spectacular increases in urban land values/ 1 1 

Farm Lands. Although farm land value data prior to 1900 are 
incomplete for many areas, available records indicate that there 
have been cyclical fluctuations about a persistent u p w a r d trend, 
with an increasing ra te of increase during the century 1 8 2 0 - 1 9 2 0 . 3 -
Since 1920. however , the trend has been downward, at a rate fairly 
comparable with the rate of increase prior to that time. T h e per
sistent u p w a r d trend in farm land values up to 1920 was caused 
largely by an expanding population, and b y a lowering of interest 
rates. T h e short-time fluctuations about this persistent upward trend 
reflect the varying economic conditions, especially the changing rate 
of migration and developments in transportation/™ 

B e a n found that the influence of prices on land values diminishes 
through the years, a n d that the duration of the influence depends 
upon the magnitude of price c h a n g e s / " Consequently, during infla
tionary periods when price increases are large, land values increase 

3 0 The value of all farm land dropped from 55 billion dollars to 37 
billion, while the value of urban land in American cities of more than 3 0 , 0 0 0 
rose from 2 5 billion to more than 5 0 billion. (Ibid., p. 2 3 4 . ) 

: i l For a more detailed explanation of the cause and effect relationships 
operating during the early twenties to depress farm land values and increase 
urban values, see ibid., pp. 2 3 5 ff. 

Long-time records of land values are available for Missouri from 1 8 2 0 
to date, and Bean found that between 1 8 2 0 and 1 8 4 0 the persistent upward 
trend represented an annual increase of from 3 to 4 per cent, while from 
1 9 0 0 to 1920 . the rate of increase was about 8 or 9 per cent. ( B e a n , op. cit., 
p. 3 1 1 . ) 

3 : ! Loc. cit. 
3 4 Bean found that the price factor used was roughly equivalent to the 

current income factor in Chambers' formula, and the varying price lags on 
land values of subsequent years is substituted for Chambers' factor of antici
pated average annual increases in income over a period of years. ( B e a n , op. 
cit., p. 3 1 3 : and Chambers, op. cit., pp. 3 7 9 ff . ) Bean treated land values as 
the dependent factor in a multiple curvilinear correlation problem, and treated 
prices with different lags as the independent variables. He found that of the 
total variations in land values associated with prices, about 5 2 per cent are 
associated with prices in the current crop year, 2 5 per cent with prices in the 
previous crop year, and 8, 6 , 5, 3, and one per cent in the respective previous 
crop years. (Bean, op. cit., pp. 3 1 3 ff . ) 
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1910 1920 1930 1940 1950 
Fic.niK -11. F a r m Heal Estate Values Per Acre in the Inited Mates, 1 9 1 2 -

1 9 4 6 . Compiled from data secured from TJ. S. Department of Agriculture, 
Bureau of Agricultural Economics. 

F o r t h e c o u n t r y a s a w h o l e , a v e r a g e p e r a c r e f a r m l a n d v a l u e s 
m o r e t h a n d o u b l e d from J 9 0 0 t o 1 9 1 0 a n d n e a r l y d o u b l e d a g a i n b y 
1 9 2 0 . V a l u e s d e c l i n e d a f t e r 1 9 2 0 . a n d b y 1 9 3 3 w e r e a f o u r t h l o w e r 

j S Beun found a lilt of 1 3 0 per cent in the farm price level to be asso
ciated with a 47 per cent rise in land values during the current year, the fol
lowing year with an additional ri<e of 27 per cent, and during subsequent 
years with rises which graduali> approached zero after the eighth year. In 
the case of a lift of only 2 5 per cent, the immediate effect is a rise in land 
values of about 8 per cent, and in the following year about 3 per cent, with 
practically no additional influence in the subsequent yean. (Bean, op, cit., 
p. 3 1 7 . ) 

s i g n i f i c a n t l y a n d t e n d t o i n c r e a s e d u r i n g s u b s e q u e n t y e a r s , b u t a t 
a d e c r e a s i n g r a t e . ; , : ' O b v i o u s l y , in o r d e r t o a v o i d a l a n d b o o m 
m o n e t a r y p r i c e inf la t ion , o r r a p i d , a p p r e c i a b l e p r i c e a d v a n c e s m u s t 
b e a v o i d e d . 
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than in 1910. After 1933, values moved upward in many of the 
major agricultural regions, until at the end of 1945 farm real-estate 
values were a third higher than in 1910 (see Figure 4 1 ) . 

Urban Lands. The trend of urban land values in the United 
States has generally been upward, because of the rapid settlement 
and development of the country. However, there is such a great 
variation in the stage of development of different cities that it is 
impossible to make any accurate statement concerning national 
trends for any specific period. Moreover, within each individual city 
there are tremendous variations in land values and trends among 
different sections and for different types of use. 

Land values in the city of Chicago furnish a good example of 
the difficulty of making any general statements in regard to urban 
land value bends. Chicago has grown from a small hamlet of a 
dozen log cabins in 1830 to an urban area with millions of inhabi
tants, and thousands of dwellings, skyscrapers, stores, factories, 
warehouses, and related buildings. The ground value of its 211 
square miles has risen from a few thousand to 5 billion dollars, but 
this growth has been very uneven.3*5 At times, there has been fever
ish boom activity with vertical expansion by means of taller build
ings, as well as lateral expansion into the prairie. At other periods, 
growth has been so slow as to be imperceptible, or values have 
declined. Periods of above-normal activity have been much shorter 
than periods of depression. 

Chicago land values have remained below normal for as long as 
26 years at a time, and the shortest period below the trend line was 
10 years. Chicago land values and subdivision activity have been 
above normal only about 29 per cent of the time. American business 
generally rose above normal approximately thirty times during the 
century 1830-1933, while Chicago land values advanced above this 
line only five times, and lots subdivided have been above normal 
twelve times. Since 1875, American business activity has gone 
through fifteen periods of prosperity interrupted by periods which 
were below normal; but during these years there have been only 
two periods when land values were above normal, four when lots 
subdivided were above, five when real-estate transfers were above, 
and six when new construction was above normal. 3 7 These long 

3 6 Hoyt, op. cit., p. 3. 
3 7 These data have been taken from ibid., p. 418. 
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L A N D A P P R A I S A L 

A p p r a i s a l of land is t h e process of se t t ing a p r i c e or v a l u e on it. 
F a c t o r s given m a j o r i m p o r t a n c e in this p r o c e d u r e wil l v a r y w i t h 
t h e specific use or p u r p o s e of the appraisa l . F o r ins tance , appraisals 
of land for loans e m p h a s i z e l o n g - r a n g e a s p e c t s of income-yie lding 
abili ty , while appraisals for t a x assessment p u r p o s e s stress present 
condi t ion ins tead of l o n g - r a n g e considera t ions . T h e l a n d a p p r a i s e r 
c a l l e d u p o n tu d e t e r m i n e l a n d values for special p u r p o s e s should 
first d e t e r m i n e " b a s i c v a l u e " by t h e adjus ted i n c o m e capi ta l izat ion 
v a l u e m e t h o d in w h i c h c o m p a r a t i v e a p p r o a c h a n d i n c o m e c a p i t a l 
ization m e t h o d a r e c o m b i n e d . H e c a n then d e t e r m i n e values for 
special p u r p o s e s o r uses b y a l lowing for special f a c t o r s o r influences. 

P u r p o s e s o f A p p r a i s a l , L a n d is a p p r a i s e d for m a n y p u r p o s e s . 
O n e a u t h o r lists s e v e n t e e n purposes , including sale or p u r c h a s e ; 
r e o r g a n i z a t i o n s , receiverships , and m e r g e r s ; d e t e r m i n a t i o n of rental 
v a l u e ; de terminat ion of assets o f an e s t a t e for i n h e r i t a n c e tax p u r 
p o s e s o r distr ibution of assets u n d e r wills, e t c . ; d e t e r m i n a t i o n of 
values f o r i n c o m e tax purposes ; d e t e r m i n a t i o n of ra tes for public-
utili t ies ; e s t i m a t i o n o f cost o f a u i m p r o v e m e n t ; c o n d e m n a t i o n p u r 
poses ; tax assessment ; secur i ty for real e s t a t e loans; a n d d e t e r m i n a 
tion of the best util ization of a p r o p e r t y . 1 " 

A p p r u i a a l M e t h o d * f « r S p e c i f i c P u r p o s e s , An analysis of t w o 
o r t h r e e of these specific purposes is a m p l e to d e m o n s t r a t e the 
difference in fac tors a n d m e t h o d s used for various ;ipprais,tl 
p u r p o s e s . 

'•Studies of land \ J I U C J . have been made lor a lew selected cities, includ
ing New York and San Francisco (see E. H. Spenglcr, Land Values in Sew 
\ork in Rctatitm to Transit Facilities, Columbia University Press, 1 9 3 0 ; and 
1 . A. Maverick, "Cycles in Real Estate Activity," Journal of Land and Public 
Utility Economics, vol. IV, no. 4 , November 1 9 2 8 ) , but there have been no 
detailed studies of cycles on a comparable basis with Hurt's study of one 
hundred years of Chicago land values. For a very general account of land 
speculation in American cities, see A. M. Sakolski. The Great American Land 
Hubble, Harper. 19.12. 

" F . M. Babcock. The Apnraisul nf Real Estate, Macmillan. 1 9 2 4 , pp. 
2 - 1 1 . 

per iods indica te t h e a b s e n c e of a c o n t i n u o u s l y a c t i v e l a n d m a r k e t . 
A b s e n c e of a d e q u a t e d a t a m a k e it impossible t o m a k e a n y sound 
general izat ions c o n c e r n i n g t h e appl icabi l i ty of t h e s e r e a h e s t a t e 
c y c l e s t o o t h e r c i t i e s . 3 8 
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Appraisals for Purchase and Sale. An appraisal of land for use 
in a contemplated purchase or sale is often the deciding factor in 
the transaction. It is the duty of the appraiser to render the best 
possible estimate of the fair cash market value of the property, 
a n d to substantiate his estimate with any supporting facts or avail
able evidence. A man contemplating purchase of a farm, for 
example , is primarily interested in the earning power ot the land, 
based on what he feels will be typical of his management over a 
period of years. This emphasis on earnings necessitates a careful 
inventory of land and buildings, soil characteristics and condition, 
and other land classification data affecting productivity. T h e more 
farm m a n a g e m e n t budget operating data available to purchaser as 
well as seller, the more sound and satisfactory will the value agreed 
upon be tor both parties concerned. Appraisal for a seller should 
include all the favorable income and non-income features. 

In condemnation appraisals, it has been noted, the factor of 
greatest importance is the personal sacrifice m a d e when the owner 
parts with the tract involved. Condemnation appraisal involves 
reimbursing the individual for this sacrifice by what is considered 
reasonable compensation. It is to be expected that the sale price 
recommended in condemnation proceedings will be above the 
current sale for comparable property, because the seller would not 
sell otherwise. 

Appraisals for Tax Assessments. Appraisals of land m a d e b y the 
tax assessor are ordinarily subject to many influences, some of them 
political, which are not factors in the appraisal of land for purposes 
such as loans. Shortcomings of tax assessment methods generally 
in use in the United States are discussed in the following chapter , 
a n d only a few observations will b e m a d e at this point. 

T h e tax assessor is usually elected by popular vote, and may or 
m a y not have any particular qualifications for appraising real 
estate. Tax revenues from real estate are determined by the assessed 
value ( taxable va lue) multiplied by the tax levy or millage rate. 
This tends t o c a u s e assessors to appraise lands on levels high enough 
to secure the necessary revenue. In many states, legislation has 
limited the tax rate which can be levied on property , a n d under 
these conditions an additional influence is brought to bear upon 
the assessor to place land values at levels high enough to secure 
the necessary or desired revenue with the maximum levies allowed. 
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Where there are no legal restrictions on rnilluges. the local assessor 
may be tempted to lower assessed values, if there is a state prop
erty tax levy. Through lowering assessed values, the local area 
would benefit by paying less than its proportionate share of the 
state levy. 

The fact that tax assessors are ordinarily elected helps to make 
the assessor unwilling to take much incentive in revising valuations 
upward, though this might be definitely justified. He follows the 
line of least resistance, and as a ride would be inclined to lower 
valuations, if possible, or, if not, leave them unchanged. Three 
major tendencies are usually evident in valuing land for tax assess
ment: ( 1 ) Valuations tend to become fixed, and undergo little 
change in later valuations; ( 2 ) any actual change is likely to be 
downward, some properties being reduced considerably more than 
others; and ( 3 ) there is definite evidence that the poor land is 
overvalued and that there is an excessive concentration of values 
about the average. 4 " The last characteristic is most easily explained 
by the fact that assessors can measure acres, but not quality. It is 
impossible for an assessor to distinguish accurately by casual ob
servation among various grades of land, if he has the average 
amount of training. 

Consequences of these tendencies, particularly in connection with 
increased tax delinquency, growth of tenancy, and poor land use, are 
discussed more fully in the following chapter. 

Amtraisulx for Loam. Appraisals of farm lands for loan purposes 
tend to emphasize long-range considerations. The lender who fur
nishes funds to the borrower in exchange for a mortgage on the 
farm is primarily concerned with the prospects of loan repayment 
when the mortgage matures. The major factor which the lender 
must consider is the quality of security offered, and its ability to 
produce under typical management a net income from which the 
loan can be repaid. 

Because most real-estate mortgages run for a considerable period 
of time (ranging from five to thirty or more years I , long-range 
forecasts of the ability of the security to pay out are essential from 
the standpoint of the lender. The most difficult conditions to fore
cast are economic conditions and natural catastrophes. The lender 
is concerned with the risk from price declines and possible increased 

*° Murray, farm Appraisal, op. cit., p. 204. 
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production costs which together reduce the net income from farm 
operations necessary to retire the Joan. Risks from natural hazards 
must also be considered carefully, risks of floods, drought, insect 
pests, and hail being particularly important. In high-risk areas like 
the Great Plains, it is known that widespread droughts will recur 
from time to time, but their exact duration and occurrence is impos
sible to predict. In such areas, only those lenders financially able 
to bear the special risks involved should take the responsibility of 
furnishing loans for agricultural operations. The fact that interest 
rates are apt to be somewhat higher in these areas has in the past 
frequently tended to encourage lenders with limited funds, seeking 
relatively high returns on investments, to undertake risks which 
they are not in a position to carry. When making forecasts in 
regard to agricultural land productivity, such factors as possible 
soil depletion through erosion or loss of fertility, or through water
logging because of poor drainage, or formation of alkaline deposits 
on irrigated land should be given careful consideration. 

The borrower is not vitally concerned with the appraisal placed 
upon his land for loan purposes, provided he can secure the amount 
of credit he deems advisable and necessary for operating his busi
ness, and provided the appraisal is well within the limits of his 
ability to repay the loan. Both the borrower and the lender are 
vitally concerned in discovering and using the appraised value 
which represents the farm's productive value. If the borrower is lent 
more than he can repay, he may lose his holding or suffer serious 
embarrassment. At the same time, the lenders funds may be wholly 
or partly lost, or he may have to go through a tedious and often 
embarrassing experience to collect what is due him. 

Unfortunately, there has been no general understanding and 
appreciation of this mutual interest of lender and borrower in the 
case of many loans on farm and city real estate. The results have 
been numerous farm and city bankruptcies and foreclosures. A 
great many recent loan experience studies point out the mistakes 
made in loan practices, many of these stemming from overvaluation 
(especially overvaluation of the poorer grades of land in certain 
areas) and from failure to apply the best credit terms, arrange
ments, or practices. Only the future will reveal whether the lessons 
learned during the thirties have been learned well enough and 
widely enough so that repetition of these errors will not occur. 
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M O R T G A G E C R E D I T A N D L A N D U S E 

T h e influence of c redi t policies on t h e level of land va lues h a s 
b e e n n o t e d . C r e d i t policies a r e also v e r y i m p o r t a n t in d e t e r m i n i n g 
t h e s u c c e s s of land u s e opera t ions . M o r t g a g e c r e d i t is i m p o r t a n t to 
users of land, pr imari ly b e c a u s e it provides a s o u r c e of capi ta l w i t h 
w h i c h t h e y c a n a c q u i r e a f a r m , business , o r h o m e b e f o r e t h e y h a v e 
a c c u m u l a t e d savings e n o u g h t o f inance t h e p u r c h a s e t h e m s e l v e s . 4 1 

A d e q u a t e m o r t g a g e credit , c o n s e q u e n t l y , is an i m p o r t a n t d e t e r m i 
n a n t o f t h e a m o u n t o f t e n a n c y . S i n c e a relat ively l a r g e a m o u n t o f 
fixed capi ta l is r e q u i r e d to finance f a r m , forest , a n d m a n y business 
enterpr ises , servicing c h a r g e s ( in teres t a n d pr incipal p a y m e n t s ) 
c o m p r i s e a l a r g e p a r t of t h e o w n e r ' s o v e r h e a d e x p e n s e . If sat isfac
tory loan e x p e r i e n c e is to b e a c h i e v e d a n d m o r t g a g e c redi t is to 
fulfill its p r o p e r funct ion in t h e e c o n o m y by fac i l i ta t ing successful 
a n d efficient fa rm a n d business o p e r a t i o n , the i tem o f o v e r h e a d 
debt serv ice c h a r g e s should b e within t h e e a r n i n g c a p a c i t y of t h e 
l a u d a n d its i m p r o v e m e n t s . 

I n f l u e n c e o f C r e d i t P r a c t i c e s o n S u c c e s s f u l L a n d U t i l i z a t i o n . 
C r e d i t a r r a n g e m e n t s b e t w e e n b o r r o w e r a n d lender h a v e a signifi
c a n t b e a r i n g upon successful fa rm or business o p e r a t i o n , a n d on 
sa t is fac tory m o r t g a g e e x p e r i e n c e r e c o r d s in a n y a r e a . F o u r f a c t o r s 
in t h e c redi t a r r a n g e m e n t s a r e p a r t i c u l a r l y i m p o r t a n t : ( 1 ) a m o u n t 
lent in propor t ion t o t h e t r u e or p r o d u c t i v e v a l u e of t h e p r o p e r t y , 
( 2 ) length o r t e r m of t h e loan, ( 3 ) m e t h o d of r e p a y m e n t , and ( 4 ) 
interest r a t e c h a r g e d . ' - M a n y loan e x p e r i e n c e s h a v e b e e n disas t rous 
b e c a u s e the amount lent was too large in p r o p o r t i o n to the loug-

4 1 It is interesting t<i note that the literal interpretation of the term "mort
gage" is "a death pledge-." Originally, if lands were mortgaged, the title and 
possession of the nmrtgaged land passed immediately to the mortgagee or 
lender upon execution of the loan, and he was entitled to all benefits which 
accrued to it. Ownership of the property could not be recovered by tbe bor
rower if he failed to comply with the provisions of the mortgage contract. 
This concept has been considerably modified in use, and mortgages do not 
now necessarily imply such serious consequences; but the importance of correct 
use of mortgage credit cannot be overemphasized, particularly in the case of 
farming or urban homes where misuse and abuse of credit have often led to 
foreclosure and the consequent loss of the farm, home, or business. 

** Sec the author's treatment in "Montana Farm Bankruptcies," Montana 
Agricultural Experiment Station Bulletin 360, June I93K. pp. 7 ff. 
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time productivity value, or the true worth of the land. Such loans 
were most frequently m a d e during boom periods with high prices. 
Studies in some areas of the United States reveal that in the case of 
agricultural land there is a mortgage debt per acre greater than the 
long-time productivity value of the land itself, the debt frequently 
being double the productivity value, or more. In the case of indus
trial and urban business sites, similar conditions frequently exist. 

If real estate loans are m a d e for too short a term, the annual cost 
of paying off the loan places an excessive burden on the operator , 
or the uncertainty of renewing or refinancing the loan upon satis
factory terms at maturity is a source of instability and tends to 
encourage short-sighted land use policies. In Montana, from a third 
to a half of t h e farm mortgages outstanding in many counties 
arc for terms of five years or less. In contrast, when many business 
corporations borrow, they issue bonds that mature as many as 
seventy-five or a hundred years later and are often refunded at 
maturity by the issuance of n e w bonds. 

T h e method of repayment is also very important. If it is a 
straight-term loan, the operator must pay interest on the entire 
amount for the full length of the loan, and he is expected to save 
up a lump sum with which to pay the loan in full at the end of 
the period. W i t h the lack of control which individual farmers and 
many small business men have over production and prices, and the 
existence of keen competition, this is a very difficult arrangement , 
even for the more successful and thrifty operators. In contrast, if 
the loan is amortized ( t h a t is, if an increasing proportion of the 
equal annual p a y m e n t goes for principal and a decreasing propor
tion for interest, so that when the last equal annual installment is 
paid the loan is paid off in full ) it is usually easier for the operator 
to pay off the principal, and his total interest charge is significantly 
reduced. In spite of this, studies reveal, for example, that from a 
third to a half of the farm mortgages in effect in m a n y areas are 
straight-term loans. 

T h e rate of interest is an important item in the total cost of the 
loan. Money lent at S per cent compounded annually will double 
itself in nine years, and the operator w h o borrows money on a 
straight-term basis at 8 per cent for approximately twelve years pays 
the full amount of the loan in interest, and still owes the full amount 
of the principal. T h e fact that the interest rate is fixed or rigid 
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means that a much larger proportion of the farm or business income 
will be taken to pa)' interest in low-price or depression periods, 
when times are hardest, than in prosperous or high-price periods. 

Credit A r r a n g e m e n t s in Marginal Areas . Credit arrangements 
between borrowers and lenders arc extremely significant in mar
ginal areas where natural forces may determine successful opera
tion. For example, in certain parts of the Great Plains where average 
yearly precipitation is about 15 inches—which is near the critical 
point for successful crop production without irrigation—there is no 
natural buffer or cushion of crop dependability, as there is in the 
more humid areas, to absorb economic stresses and strains resulting 
from annual variations in precipitation and growing conditions. 
Without such a natural reserve or margin of crop dependability, 
a workable substitute or replacement must be established. The 
need for such a substitute is further increased by the predominating 
types of farming. Climatic conditions and present methods of land 
utilization limit agriculture largely to wheat or range livestock 
production—both highly commercialized one-enterprise types of 
(arming. With such a high degree of commercialization and special
ization, fanners and ranchers in seini-arid regions are peculiarly 
affected by the highly fluctuating farm prices characteristic of mod
em economies. With these extreme fluctuations in yield and price, 
the amount available to meet overhead costs (including principal 
and interest payments) varies greatly. Adjustments might be made 
in semi-arid sections to bring about greater flexibility or elasticity 
in the farmer's overhead to absorb his periodic income variations 
accompanying weather and price variations, and bring overhead 
more nearly into line with average or normal weather and price 
conditions. Debt service charges are one of the most important farm 
and ranch overhead items; consequently, farm credit practices 
should be those which will result in bringing the amount lent into 
line with the long-time productivity value of the farm,- and animal 
loan repayments (including interest payments) should be flexible 
and adjusted to current production in terms of buying power rather 
than dollars.™ 

P e c u l i a r Credit R e q u i r e m e n t * o f Agricul ture . Financing 
agriculture is a type of operation distinctly different from industrial 

4*See the author's analysis in "Montana Farm Foreclosures," Montana 
Agricultural Experiment Station Bulletin 368, February 1939. 
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and commercial financing. T h e fact that farming is predominantly 
a small scale one family enterprise with comparatively slow capital 
turnover, relatively low return on capital , and comparatively little 
control over production and prices helps to determine the methods 
of financing best adapted to serve agriculture's credit interests. 
T h e fact that American agriculture is m a d e up of millions of small 
individual enterprises makes the credit sources open to large indus
trial and commercial concerns not readily available to farmers. A 
farmer is an individual, and his farm must change ownership and 
his estate b e settled upon his death. This makes debt for the pur
chase of farms a constantly recurring condition. It has also pre
cluded the extensive application of corporate financing in the form 
of the long-term bonds used so widely in industrial and business 
financing; and at the same time, because of the relatively slow 
turnover of capital in agriculture, farm loans have not been suitable 
short-term risks for commercial banks where liquidity is of vital 
importance. This has given rise to the federal land bank system, 
which provides farmers fairly long-term mortgage credit ( f o r twenty 
to thirty-four y e a r s ) . 

Since American agriculture is m a d e up of small individual enter
prises, there are many debts on small variable units. Handling such 
debts is expensive for credit institutions, c o m p a r e d with the large 
credit flotations frequently undertaken or underwritten for indus
trial and commercial concerns. Consequently, the cost of credit 
to the farmer, in competition with these large concerns, is greater . 
Since returns on farm capital are comparatively low and the farmer 
has little control over production and price, lending on agricultural 
land, except under the best credit conditions and procedures, is a 
somewhat more risky venture than lending on many types of indus
trial or commercial enterprises . 4 4 Considerable credit for the pur
chase of farms is necessary because most purchasers who buy a 
farm for the purpose of operating it can pay only a portion of the 
purchase price (often as little as a fourth or less) at t ime of sale. 
In the case of business and commercial enterprises, there is a 

4 4 The average return to farm operators for their own capital invested 
in farms averaged 1.9 per cent per year for the 8 years, 1 9 2 4 - 1 9 3 1 . Returns 
during these years varied from a gain of 4 . 4 per cent in 1 9 2 5 to a loss of 
5 .8 per cent in 1 9 3 1 . T h e return on total farm capital is slightly higher than 
this. ( " F a r m Credit Administration," American Institute of Banking, New 
York. pp. 3 1 - 3 2 . ) 
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t e n d e n c y f o r individuals to pool their funds, f o r m i n g a c o r p o r a t e 
unit so that a g r e a t e r a m o u n t of capi ta l can b e col lec ted u n d e r o n e 
m a n a g e m e n t a n d u s e d as a m e a n s of s e c u r i n g fur ther c redi t for 
e x p a n d i n g business opera t ions . 

T h e c h a r a c t e r i s t i c s of A m e r i c a n a g r i c u l t u r e m e n t i o n e d a b o v e a r e 
mere ly a f e w of the m o r e i m p o r t a n t ones w h i c h indicate the n e e d 
for c e r t a i n spec ia l ized financial insti tutions t o furnish necessary-
c r e d i t services . T h e F a r m C r e d i t Adminis t ra t ion furnishes m o r t g a g e 
c r e d i t t h r o u g h its t w e l v e f a r m c r e d i t dis t r ic ts , e a c h distr ict consist
ing of ( 1 ) a federal land bank w h i c h m a k e s long- term m o r t g a g e 
loans, ( 2 ) a p r o d u c t i o n c redi t c o r p o r a t i o n , m a k i n g shor t - te rm loans, 
w h i c h supervises t h e p r o d u c t i o n c redi t associat ions , ( 3 ) a federal 
i n t e r m e d i a t e c redi t bank w h i c h serves as a d e p e n d a b l e s o u r c e of 
funds for financing institutions making s h o r t - t e r m and intermedia te -
t e r m loans, a n d ( 4 ) a bank for c o o p e r a t i v e s e x t e n d i n g c redi t t o 
f a r m e r s ' c o o p e r a t i v e assoc ia t ions . 1 ' ' 

C r e d i t R e q u i r e m e n t s o f F o r e B t r y . N e e d for a c o m p r e h e n s i v e 
forest res tora t ion p r o g r a m f a r m o r e e x t e n s i v e t h a n the relatively 
small p r o g r a m oi the past is g e n e r a l l y r e c o g n i z e d . After nearly half 
a c e n t u r y of c u r r e n t p r o g r a m s , t h e a n n u a l c u t a n d des t ruc t ion o f 
forests a r e a p p r o x i m a t e l y t w i c e a n n u a l g r o w t h . A n a d e q u a t e forest 
res torat ion p r o g r a m w o u l d r e q u i r e a m p l e c redi t for p r o s p e c t i v e 
investors in forest restorat ion. In o r d e r t o p r o v i d e s u c h c redi t a 
proposal has b e e n m a d e to establish a F o r e s t C r e d i t Administrat ion 
to p r o v i d e c redi t for forestry in m u c h the s a m e m a n n e r as the 
F a r m C r e d i t Adminis t ra t ion provides funds for a g r i c u l t u r e . 4 " 

T h e p u r p o s e of t b e F o r e s t C r e d i t Adminis t ra t ion w o u l d b e to 
p r o v i d e investors w i t h di rec t a c c e s s t o the c e n t r a l m o n e y m a r k e t s 
t h r o u g h a g o v e r n m e n t - e s t a b l i s h e d a n d g o v e r n m e n t - s p o n s o r e d credi t 
a g e n c y . Specific modificat ions f rom the F a r m C r e d i t Administrat ion 
to m e e t t h e needs of fores t ry w o u l d b e r e q u i r e d for t h e F o r e s t 
C r e d i t Adminis t ra t ion . F o r e x a m p l e , loans m i g h t l>e m a d e for as 
m u c h as o n e h u n d r e d y e a r s o r m o r e , a n d t h e heginnhig of t h e p r o 
g r a m of a m o r t i z a t i o n might b e d e l a y e d until the sixtieth y e a r after 

** For a more detailed statement of the organization and operation of 
tlir lout nijjdt types of Farm Credit Administration banks, see the Annual 
Reports of the Farm Credit Administration, Government Printing Office; 
and American Institute of Banking, op. cit., ftassim. 

** Conrad II. Hummar, "A Proposed Forest Restoration Credit Bill," 
University of Missouri, Columbia. Missouri, February 15, 1940, mimeographed. 
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the d a t e t h e loan w a s made . T h e s e and other adaptations would 
make possible a much more comprehensive forest restoration pro
gram through private efforts than we have had in the past. 

I m p o r t a n c e o f C r e d i t P o l i c i e s to C o n s e r v a t i o n of L a n d R e 
s o u r c e s . T h e operator who assumes a heavy debt obligates himself 
to make certain definite payments and at tempts to plan his farm 
operations to meet them. If the debt is greatly in excess of the 
productive ability of his farm or business, he may be forced to use 
his land and improvements for the production of products or serv
ices that give him the largest immediate cash return, even though 
this results in depleting the land and the buildings or improvements. 
Under these conditions, the operator is strictly a credit tenant, 
and undesirable land use pract ices may be the result. W i t h mod
erate indebtedness, the economic pressure to deplete the land and 
use mining practices , which is so c o m m o n under the worst forms 
of tenancy, does not exist. Creditors h a v e an equal responsibility 
with farm and business borrowers to see to it that conservation of 
land and improvements is facilitated by holding loans closely in 
line with productivity of the farm or business. 

Tying up m a n a g e m e n t services with the extension of mortgage 
credit h a s possibilities, if h a n d l e d wisely. Including specific clauses 
in the mortgage stating how and for what the land and improve
ments are to b e used, and providing some supervision as well as 
stipulating that failure to meet these requirements would make the 
loan due and payable , would help to effect improved practices. T o 
make this pract ice successful, of course, both borrower a n d lender 
must be in comparat ively close agreement upon land use practices 
and other features incorporated in the contract . 

R e l a t i o n o f C r e d i t P o l i c i e s t o T e n a n c y . Unwise lending poli
cies resulting in excessive loans not only tend to bring about deple
tion of land and improvements , but also to increase the number of 
farms, businesses, and homes operated by tenants. W h e n farmers, 
businessmen, and homeowners lose their property through bank
ruptcy or foreclosure, it is usually transferred to the creditor, who 
frequently operates it—at least for a period—through a tenant. Con
sequently, whereas wise u s e of credit is distinctly helpful in financ
ing ownership and tending to reduce tenancy, unwise use of credit 
definitely increases t e n a n c y . 4 ' 

' ' S o m e evidence of the extent of foreclosure and the acquisition of farms 
by lending agencies is revealed by the fact that at the beginning of 1 9 2 9 the 
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FICUHE 4 2 . F u m i and Urban Heal Estate Mortgage Debt in the United 
States. 1 9 1 6 - 1 9 4 4 . (Source: U. S. Department of Commerce, Bureau of 
Foreign and Domestic Commerce, Survey of Current Business, September 
1945, p. 1 4 . ) 

are covered by mortgages averaging more than two-fifths of their 
value, and more than half of all farms operated by part owners 
are mortgaged.4" Nearly half the urban dwellings occupied by their 
federal land banks, joint-stock land banks, life insurance companies, and three 
state credit agencies had an investment of almost 1 5 0 million dollars in 
acquired fund real estate. By 1937. this had increased to $983 ,284 ,000 , involv
ing more than 2.8 million acres. Most of this \v;is held by life insurance com
panies. Pending sales of these properties, lending agencies must in most cases 
necessarily find managers or tenants to operate them. ( D a t a secured from 
N. J. Wall, and E . J . Engquist. Jr . . "A Graphic Summary of Agricultural 
Credit," l*. S. Department of Agriculture Miscellaneous Bulletin 268 , Septem
ber 1938. pp. 3 - 1 ) 

** U. S. Department of Commerce, Bureau of Foreign and Domestic 
Commerce. Surcey of Current Business, September 1945, p. 14. 

" T h e 1 9 4 0 census lists 8 7 9 , 2 8 8 farms, out of 3 ,084 ,138 , which are oper
ated by full owners ( 3 8 . 9 per cent) as being mortgaged on an average of 
$2 ,605 . or 43 3 per cent of their value. Out ol a total of 6 1 5 , 0 3 9 farms of 

U. S . Real Estate Mortgage Indebtedness. T o t a l f a r m a n d 
u r b a n r e a l - e s t a t e m o r t g a g e d e b t in t h e U n i t e d S t a t e s a m o u n t s t o 
a b o u t 3 3 bil l ion d o l l a r s , o f w h i c h m o r e t h a n 2 7 b i l l i o n ( o v e r f o u r -
fifths) is u r b a n d e b t a n d less t h a n fi bill ion f a r m d e b t . 4 * ( S e e F i g u r e 
4 2 . ) A p p r o x i m a t e l y t w o - f i f t h s of all f a r m s o p e r a t e d b y full o w n e r s 
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owners are mortgaged to the extent of more than half their value, 
and more than two-fifths of those occupied by tenants are mort
gaged to more than three-fifths of their value/ '" Both farm and 
urban real-estate mortgage debt declined appreciably during the 
d e c a d e of the thirties. U r b a n debt amounted to more than 3 3 billion 
dollars and farm debt to nearly 9 % billion dollars—a total of more 
than 42 bi l l ion-in 1930. In 1940 the total was less than 3 4 billion 
dollars, of which 2 7 . 3 billion w a s urban and 8 .5 billion w a s farm 
mortgage debt. Thus, the total real-estate mortgage debt declined 
nearly 9 billion in ten years. This decline largely represents heavy 
mortgage liquidation through foreclosures and distress transfers 
during the early thirties. During the first half of the d e c a d e of the 
forties, real-estate mortgage debt declined an additional 1.3 billion 
dollars. In 1945 , the estimated total was 32.5 billion, of which 27 .2 
billion was urban real-estate mortgage debt and the balance ( 5 . 3 
billion) w a s farm real-estate mortgage debt."' 1 

F a r m and urban m o r t g a g e debt generally tend to follow trends 
in farm and urban land values associated with price and income 
conditions. However , this is not a h a r d a n d fast rule, because a rise 
in mortgage debt m a y b e associated with depressed conditions in 
which m a n y owners must borrow to survive temporary low-income 
periods, or give real-estate security as added protection for non-
real-estate loans. Conversely, a drop in outstanding mortgage debt 
m a y b e associated either with an improvement of t h e financial 
position of owners which enables them to repay debts, or with 
depressed conditions which force many heavily indebted owners 
to give up their properties through foreclosure or bankruptcy or 
voluntary transfer to creditors in satisfaction of their debts. Changes 

pint owners, 3 2 0 , 1 8 5 ( 5 2 . 1 per c e n t ) are mortgaged on an average of $ 3 , 3 4 1 
per farm. Reduction of farm mortgage indebtedness from 6 .5 billion to 5 . 3 
billion occurred from 1940 to 1945 during the favorable economic and 
weather conditions of the World W a r II period. 

~'°The data showing mortgage status of owner-occupied units are from 
the 16th Census of the United States {1940), "Housing," vol. IV, Part I, 
p. 7. The data for rented properties are based on a sample of .52 cities included 
in the real property inventory made in 1934. The cities were selected from 
every state in the Union, and vary in size from a population of 11 ,000 to 
more than 1 ,000 ,000 . U. S. Department of Commerce, Statistical Abstract of 
the United States; 1940, Bureau of the Census, Government Printing Office, 
pp. 0 0 8 - 9 0 9 . ) 

& 1 U. S. Department of Commerce, Bureau of Foreign and Domestic Com
merce, Survey of Current Business, September 1 9 4 5 , p. 14. 
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in outstanding mortgage debt, particularly over short periods, may 
therefore involve a combination of these various factors. T h e large-
scale federal refinancing program of the F a r m Credit Administra
tion, the H o m e Owners ' Loan Corporation, the U. S. Housing 
Authority, a n d other agencies, coupled with heavy public expen
ditures for agricultural benefit payments , relief, and work projects 
for the unemployed, greatly reduced foreclosures, bankruptcies, and 
distress transfers after 1934. 

I M P R O V E M E N T O F M O R T G A G E C R E D I T P O L I C I E S 

A N D P R A C T I C E S 

Exper ience has demonstrated that credit, if used intelligently, can 
b e an important factor in successful farm and business operations, 
and can help promote conservation of land resources and reduction 
of excessive farm and urban tenancy. However , certain fundamental 
principles should be followed by farm, business, and h o m e owners 
and those lending on real estate, if loan experience is to b e satisfac
tory to borrowers and lenders, and mortgage credit is to be effec
tively used. 

M a j o r W e a k n e s s e s o f P a s t R e a l - E s t a t e M o r t g a g e F i n a n c i n g . 
T h e major weaknesses of past real-estate mortgage financing might 
be summarized as : ( I ) failure to use scientific methods of land 
appraisal, so that the poorer lauds are usually overvalued; ( 2 ) 
lending a fixed percentage of the appraised value, regardless of the 
quality of the land; ( 3 ) using the straight-term method of repay
ment; ( 4 ) making comparatively short-term loans; ( 5 ) charging 
relatively high rates of interest; and ( 6 ) requiring fixed annual 
payments of interest and. in the case of amortized loans, of 
principal. 

These au- not by any means all the shortcomings of past lending 
policies. However, if these six weaknesses were even partially 
corrected, farm a n d urban m o r t g a g e loan experience would b e 
much more satisfactory, and farm, business, and home operations 
more successful. T h e following suggestions indicate how this might 
be accomplished. 

Lending o n t h e B a a i s o f L a n d P r o d u c t i v i t y . It cannot b e over
emphasized that the first and most important step toward more 
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satisfactory credit practices is determination of the productivity 
value of the land, by the income capitalization technique supple
mented with the comparat ive approach. One of the major causes 
of unsatisfactory loan experience is lending more than the produc
tivity value of the land, so that excessive overhead and a false basis 
of operations are created. This tendency is particularly encouraged 
by the procedure of many lending agencies in lending a given per
centage—say 5 0 per cent—of the current value as reflected by current 
loan appraisals and sales prices. During boom years, when land 
values are high, the 5 0 per cent lent may be more than the basic 
value or true productivity value of the land; whereas during depres
sion periods, when land values are extremely low, the 5 0 per cent 
m a y be m u c h less than that which could be safely lent, and m a y 
b e low enough to k e e p the borrower from carrying out operating 
plans which, in themselves, may be sound and desirable. 

However , after such productivity values have been determined, 
a concer ted effort should b e m a d e to lend a smaller proportion of 
this value on poorer lands or sites than on higher grades. T h e total 
income from which debts can be paid is greater in relation to the 
capital on a good farm or business site than on a poor o n e . 5 ? In 
pract ice , of course , loans should not equal t h e full value of the real 
estate on any grade of land, because there would b e no margin of 
security to provide for contingencies. But, if 7 5 per cent were the 
maximum lent on any grade, average loans on the poorer grades 
should be proportionately less. These principles apply to urban 
business and residential sites, as well as to farm lands. 

Most lending agencies, including the federal land banks, have in 
pract ice lent t h e s a m e p e r c e n t a g e of appraised value on all grades 
of land in a given area. Loans have apparently been m a d e on the 
theory that capital receives a residual return after labor has been 
reimbursed at the same rate on all grades of land. Under these con
ditions, the percentage of loans which have failed fas indicated by 
foreclosures a n d bankruptcies) is naturally considerably higher on 
lower than on higher grades. Changes in prices of products cause 
greater relative changes in value of land near the margin than of 
good land. In some cases, land near the margin declines 100 per 
cent in value. 

•"'2 Cf. A. B. Lewis, " L a n d Classification as an Appraisal and Credit Aid." 
The Classification of Land, Missouri Agricultural Experiment Station Bulletin 
4 2 1 , December 1940 , pp. 6 8 - 6 9 . 
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Flexible P a y m e n t Plane, Studies have revealed that short-term 
real-estate mortgage loans (five to ten years ) , loans bearing more 
than 6 per cent interest, and straight-term loans have tended to be 
the least successful. Farm incomes fluctuate widely from year to 
year, due to climatic and price conditions, fluctuating considerably 
more in some areas of the United States than in others. Under our 
economic system business and labor incomes also fluctuate widely, 
although not as much as agricultural income. It is imperative that 
a special effort be made to adjust loan repayments to current ability 
to pay. Straight-term loans for a relatively short period, at com
paratively high rates of interest, are ill-adapted for this purpose. 
Amortized real-estate loans for a considerably longer period, at 
lower rates of interest, arc now used much more than in the past, 
and give the average borrower a much better chance of paying off 
the loan. The total interest charges are appreciably less, and the 
equal annual installments are easier to meet than the lump sum 
which must be accumulated to pay the characteristic straight-term 
loan at maturity. 

The equal annual installments of the usual amortized loan, how
ever, are in terms of dollars rather than in terms of purchasing 
power or actual ability to pay. Such equal annual installments, in 
terms of dollars, do not constitute a flexible or elastic overhead. 
Such flexibility is particularly essential in the semi-arid sections 
where, as mentioned earlier, the combination of climatic conditions 
and one-enterprise agriculture makes farm operators especially 
vulnerable to fixed overhead charges. The loan contract might stipu
late that the owner would pay back dollars of the same purchasing 
puuer as those he borrowed. This would require indexes of changes 
in production or yields, changes in the general price level, and 
changes in the parity position of commodities the operator pro
duces, so that the annual loan payments could be adjusted to cur
rent ability to pay. Some other alternative proposal might be 
.idopted. 

Alternate c proposals for flexible payment plans include the fol
lowing: (1) The amount due each year might be limited to the 
landlord's rent or share of the net returns, or a fixed percentage of 
the returns. A variation of this plan might provide for delivering 
annually a payment equal to the value of so many bushels of wheat, 
pounds of beef, or quantity of some other product or products. 
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T h e r e might be years under this plan when the amount of the 
p a y m e n t would not be sufficient to pay the interest; but if the 
borrower met the payment provided by the mortgage contract , he 
would nut be considered delinquent. ( 2 ) T h e amount due each 
year might b e limited to the landlord's share of the net returns, or 
a fixed percentage of the returns from a given source, with a mini
mum payment equal to the interest on the unpaid balance of the 
loan. ( 3 ) T h e amount due e a c h year might be determined by 
adjusting a basic installment according to a predetermined index 
reflecting changes in the operator's debt-paying ability, including 
farm prices and production. T h e basic installment would represent 
the appraiser's estimate of the average debt service payment the 
operator could b e expected to make over a period of years. U n d e r 
this plan, the total installment called for by the formula each year 
would be due and payable each year; but it would be adjusted to 
a given relationship to the o p e r a t o r s income annually. Nevertheless, 
it would be more difficult for operators to make the adjusted pay
ments in some years than in others. Such installments might or 
might not be sufficient to pay interest on the loan. ( 4 ) T h e same 
as ( 3 ) except the full amount of the a c c r u e d interest would be 
payable each year . ( 5 ) Various other combinations or modifications 
of the above."' 3 

A precedent for variable payment plans has been established in 
the Congressional postponement of principal payments on federal 
land bank loans. T h e F a r m Credi t Act of 1935 stipulated that prin
cipal payments on all land bank loans outstanding on June 3, 1935 , 
need not be met until July 11, 1938, if the loans were otherwise in 
good standing. T h e recent federal land bank policy of encouraging 
and accepting larger principal payments in years when farm income 
is high, to build up reserves for years when farm income is low, is 
also in line with the principle of flexible repayment / ' 4 

Useful as flexible payment plans are in improving farm mortgage 
credit practices , they are of little real value over a long period of 

r , : : Some of these alternatives are listed in F. F . Nil], "Flexible Payment 
Plans for Farm Mortgage Loans , " Journal of Farm Economics, vol. X X , no. 1, 
February 1938 , pp. 2 6 1 - 2 6 2 . 

•"'4 Cf. W . C. Murray, "Prospects for Agricultural Recovery: VI, Farm 
Mortgage Policy," Iowa Agricultural Experiment Station Bulletin 3 1 5 , April 
1934 , pp. 143 ff. 
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time if too much has been lent on the farm, home, or business prop
erty in the beginning. In such cases, flexible payment plans would 
merely postpone the day of reckoning, since average payments over 
a period of time would be in excess of debt-paying ability. H o w 
ever, combined with sound pract ices of lending a reasonable 
proportion of a reasonable value based on productivity, varying 
with the grade of land, flexible repayment plans are effective in 
improving real-estate mortgage loan experience anil making possible 
more successful farm and business operation. 

Stabi l iz ing L a n d V a l u e s T h r o u g h E d u c a t i u n , T h e preceding 
practices would do much to stabilize land values and real-estate 
investments, and improve m o r t g a g e loan experience. These two 
alone are inadequate to do this to the extent desirable, however, 
because in periods when agriculture and business are relatively 
prosperous, lenders are optimistic in regard to future returns and 
encourage farmers and businessmen to expand and take advantage 
of opportunities for profit. Even with an established, effective policy 
of lending on the basis of productivity of the land, serious conse
quences m a y result from this optimism. T o o often, what actually 
happens is that many lenders previously not in the market to lend 
funds arc anxious to lend, and encourage farmers a n d businessmen 
to borrow and expand. Expansion may be so widespread that the 
national agricultural and business plant becomes greatly over-
expanded, particularly in certain products , and surpluses, low 
juices, and farm or business failures may result. In contrast, during 
periods of relatively low prices, lenders are reluctant to make loans, 
in view of the unsatisfactory farm and business outlook, and discour
age borrowing or expanding. Thus, farmers and businessmen are 
deterred from buying low-priced livestock, raw materials, laud, and 
improvements; and, since there are few ready buyers, prices are 
forced down still further. 

Prospects for making good investments and achieving satisfactory 
mortgage loan experience are better when loans are made in the 
trough of a low-price phase than in the peak period of prosperity. 
It ii difficult, however , to tell precisely when the trough of a low-
price phase has been reached. F r o m a national standpoint, price 
fluctuation* could be smoothed out considerably and farm or busi
ness failures and unsatisfactory loan experiences reduced by revers-
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ing the usual loan policy and making relatively more loans during 
low-price periods, and relatively fewer during high-price periods. 
The above-discussed stipulations in loan contracts providing for 
repayment of loans in terms of buying power rather than in terms 
of dollars would actively encourage this reversal of policy. 

This procedure is fair to lenders, because if loans are made when 
the price level is down, and are paid back when it is up, the lender 
will actually be repaid more dollars than he lent, but (as in the 
case of falling price levels) he will receive the same buying power. 
In effect, this procedure is used in debt adjustment cases when 
debts are adjusted downward to make it possible for the debtor 
to pay out. In sound mortgage credit policies, responsibility for 
the soundness of the loan should be the lender's as well as the 
borrower's. 

A strong credit education program will be necessary to bring 
about agreement of thinking along these lines sufficient to have such 
practices incorporated in real-estate mortgage contracts. The merits 
of such stipulations, as well as the causes of previous unsatisfactory 
loan experience and the economic and social losses which bank
ruptcies, foreclosures, and distress transfers involve, must be thor
oughly discussed and understood by borrowers and lenders in order 
that they may be fully enlightened in regard to the merits of certain 
credit practices. If this educational work is done effectively, legis
lation to enable local communities, through conservancy districts, 
zoning ordinances, or other methods to control the use of their land 
resources in keeping \yith best land use principles would probably 
follow. Experience and scientific investigation are making available 
each year a greater body of knowledge concerning uses for which 
land is best fitted. Legislation per se, however, is not the solution 
of land use problems. Laws can be repealed or enforcement made 
difficult or impossible if the people are not sold and kept sold on 
the ideas incorporated in the laws. Farm and business borrowers 
and lending agencies must be convinced of the need of improve
ments in mortgage credit practices; and if they are thoroughly con
vinced, the necessary legislation and changes will follow. 

Mortgage Provisions f o r Belter Land Use. Reference was 
made earlier to the use of clauses in mortgage contracts to assure 
improved management and land utilization practices. Both borrower 
and lender must, of course, be in close agreement regarding the 

file:///yith
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desirability of features incorporated in the contract. Moreover, at 
least a majority of lenders and borrowers should agree on the credit 
practices to b e followed, and on the form of the stipulations in 
mortgage contracts, or competition for loans may tend to reduce 
the effectiveness of this voluntary means of achieving desirable land 
use changes. The need lor a widespread and thorough mortgage 
credit educational program, therefore, is even more apparent if 
desired changes are to b e effected promptly and with the least 
possible waste of human and physical resources. 

For the nation as a whole, farm and business borrowers and 
lending agencies arc generally in u better position today than in 
former years to follow improved credit practices and achieve more 
satisfactory loan experience. Recent agricultural adjustment pro
grams and related governmental activities, including industrial 
programs, are increasing annually the amount and accuracy of data 
on quality and character of the soil, and weather, yield, price, rent, 
or cost-of-production data upon which more accurate judgments 
of probable future conditions and long-time productivity value can 
b e made. With the added experience of the past three decades 
since the great land bourn of the 'teens, and the lessons learned from 
the unprecedented record of foreclosures, bankruptcies, and forced 
sales of the twenties and thirties, the fundamental principles of 
sound credit practices so essential for improved land use and more 
satisfactory mortgage loan experience should b e much more widely 
applied in the years ahead. 
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C H A P T E R S I X T E E N 

TAXES are enforced contributions collected from individuals by gov
ernments for a public purpose and the common good with no return 
to the individual in the form of special benefits. Taxes levied on 
property are charges that must be met if owners are to maintain 
title in their property. Governments may take property, and fre
quently do, for failure to pay taxes levied. Widespread farm and 
urban tax delinquency and reversion of farm and city lands to pub
lic ownership reflect the serious problems associated with taxing 
land. 

The tax system is an important force in determining the use and 
ownership of land. Too frequently, tax systems are devised on the 
theory that revenue should be obtained by "picking the goose where 
it squawks the least," without due regard to the economic conse
quences of such action. The amount and kind of taxes levied to ob
tain funds to operate government have a significant bearing upon 
distribution of wealth and operation of the economy as a whole. 
Taxes can be used as devices for encouraging conservation and 
proper use of natural resources, or they can be used in such a way 
that the rate of exploitation is increased and extreme waste of 
natural resources and soil impoverishment result. 

P R I N C I P L E S O F LAND T A X A T I O N 

Many natural resources, such as scenic and climatic advantages, 
or access to natural transportation systems, are not easily classified. 
Some resources, like forest and agricultural soil fertility, are destruc
tible, but reproducible; others, like minerals, are destructible and 
not reproducible; and still others—urban land sites, for ins tance-
are neither destructible nor reproducible. This complicates the prob
lem of land taxation if it is to contribute effectively toward a pro
gram which makes possible the best use of land resources. 

Conservation is important in utilizing natural resources, which, 
563 
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like minerals, are destructible and not reproductive or, like forests, 
are destructible but also reproducible to some extent. It is generally 
held that certain taxes, such as ad valorem levies (taxes figured in 
terms of so many cents on the dollar, or in proportion to the value of 
the object) tend to increase the exploitation rate because owners of 
mineral and forest lands try to sell out from under the tax, but it is 
considered that severance or yield taxes tend to encourage conserva
tion by decreasing the rate of exploitation. Taxation, however, 
should not be regarded as the only means of conservation. The 
police power, eminent domain, public ownership, and other avail
able methods are used by governments to encourage conservation 
and reduce wasteful exploitation. 

O r i g i n o f L a n d T a x e s . The land tax is probably the oldest form 
of taxation. There were land taxes in China as early as 2000 B . C . , 
and a tax cadaster (a record of all the facts necessary for tax assess
ment, such as area, type of soil, kind of crop, degree of fertility, 
etc.) is known to have existed in early Egypt.1 Primitive forms of 
the land tax were used throughout the Middle Ages. The land tax 
was introduced into England in 1692, spread to most of Continental 
Europe, to some countries in the Far East, and to Australia. After 
the formation of the republic, the general property tax in the United 
States became the major source of state and local governmental reve
nue, but real estate comprised most of the property tax base, and 
the general property tax became, in effect, largely a tax on land and 
improvements. 

In recent years the land tax has experienced a considerable re
vival (particularly in the new Central and Eastern European states 
established after the First World War). In this process the tax has 
undergone major modifications in some nations and minor changes 
iu others. At present, land taxes are of major importance (particu
larly in local governmental revenues) in many nations, but provide 
an insignificant part of the revenue in others. In the United States, 
taxes on land and improvements constitute the major source of local 
governmental revenue. The federal government and some of the 
states make no direct tax levies on land or improvements. 

B a s e s o f T a x i n g L a n d . The earliest land tax was assessed on 
the basis of area, but modern taxes are levied on annual revenue or 

1 See Karl Brauer, "Land Taxation," Encyclopaedia of the Social Sciences^ 
vol. I X , p. 70. 
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income from hind, or on the capital value of land. Where revenue is 
used as a basis of assessment, the cadaster assists in estimating aver
age yield for a given parcel of land. For accurate estimates, the land 
must be classified according to type of use, degree of productivity, 
and related characteristics. As a rule, the country is divided into 
assessment districts, and careful estimates are made of the produc
tivity of typical parcels of land in each district, which are then used 
as the basis of estimating the probable yield of similar parcels in the 
same district. In order to determine net yield, production costs are 
often deducted from gross yield. Since these deductions are usually 
of a simple or arbitrary nature, the remainder is not the average net 
yield, but something between the gross and the net yield. In coun
tries where tenant farming predominates, the determination of yield 
is simplified by using farm rentals as cadaster values. The land tax, 
in the form of a tax on revenue, leaves land yielding no current re
turns untaxed, or taxes returns incompletely in periods of rapid 
appreciation of real-estate values. Because of this weakness, some 
nations have adopted increment taxes. J 

Where assessment is based on the value of laud, the usual practice 
is to capitalize the value of the average annual yield, or assess the 
tax upon the so-called current or market value. With adequate base 
periods for determining average yields to be capitalized, the capital
ized productivity value is a more accurate index of taxable capacity 
than current market or sales value. As we learned in the preceding 
chapter, if a sufficiently long period of market values is taken as a 
guide, it may be an adequate index of taxable capacity. Usually, 
however, a combination of the two methods is most satisfactory for 
determining land values for tax purposes. 

At the present time, laud taxes in many European nations are 
levied on income derived from land, so that they might be referred 
to as "land income taxes,'' while in some other nations (including 
the United States) land taxes take the form of levies on the value of 
the land. For example, the income method of assessment is used in 
England, and the taxes (winch arc levied on income or rental value 

9 Ibid., p. 71. Kendrick points out certain inequalities resulting from using 
capital values as a basis of assessment, and suggests that assessment on the 
basis of the net rental of the land is the only solution that even borders nn 
completeness, using net rental to mean the current net annual market rental. 
If the property is not leased, this becomes estimated net rental. (M. Slade 
Kendrick, Taxation Usu, s . Harper, l!VV5, p. 72.) 
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i n s t e a d of c a p i t a l i z e d value) are e x p r e s s e d as t h e n u m b e r of sh i l l 
i n g s in the p o u n d of l a n d rent or income—that is, 15 s h i l l i n g s in the 
p o u n d or a t a x of 7 5 p e r c e n t of the l a n d r e n t a l . In the U n i t e d States, 
the tax is e x p r e s s e d as a m i l l a g e l e v y a s s e s s e d a g a i n s t c a p i t a l value, 
or a g i v e n p e r c e n t a g e of the c a p i t a l v a l u e , r e f e r r e d to as the "tax
able v a l u e . " 3 I n spite of the l i m i t a t i o n s of sales value as the b a s i s for 
d e t e r m i n i n g t a x a b l e c a p a c i t y , m o s t s t a t e s t a t u t e s in the U n i t e d 
S t a t e s s p e c i f y that t a x a b l e v a l u e is the p r i c e for w h i c h a p r o p e r t y 
can be s o l d , u s i n g t h e w i l l i n g b u y e r - w i l l i n g s e l l e r f o r m u l a , or w h a t 
is c o m m o n l y r e f e r r e d to as " m a r k e t " or " e x c h a n g e " v a l u e . 

Differentiation of Land Taxes. In earlier times, land taxes 
w e r e s t r i c t l y proport ional— t h a t is , t h e y a p p l i e d to a l l r e a l p r o p e r t y 
a n d w e r e l e v i e d w i t h o u t r e g a r d to the t a x p a y e r ' s p e r s o n a l c i r c u m 
s t a n c e s . As s u c h , t h e y were s t r i c t l y t a x e s in rem ( l e v i e d in a c c o r d 
ance with o b j e c t i v e c h a r a c t e r i s t i c s of the tax b a s e , w i t h o u t r e g a r d 
to p e r s o n a l c h a r a c t e r i s t i c s of the t a x p a y e r ) . In more recent years, 
h o w e v e r , l a n d t a x e s h a v e been m o d i f i e d s o that t h e y a s s u m e m o v e 
of the c h a r a c t e r i s t i c s o f a p e r s o n a l tax. S o m e of the m e t h o d s u s e d to 
p e r s o n a l i z e l a n d t a x e s i n c l u d e d i f f e r e n t i a t i o n a c c o r d i n g to the t y p e 
of c r o p , l o c a t i o n , k i n d of f a r m i n g , or s i z e of u n i t . Tax r a t e s in Japan 
are d i f f e r e n t i a t e d a c c o r d i n g to the type of c r o p , rice fields and truck 
farms e n j o y i n g a lower tax r a t e t h a n f a r m s d e v o t e d to o t h e r c r o p s . 
I n A u s t r a l i a a n d New Z e a l a n d , d i f f e r e n t i a t i o n is b a s e d on the s i z e 
of the e s t a t e , c h a r a c t e r of t e n u r e , and r e s i d e n c e of o w n e r , a b s e n t e e 
o w n e r s b e i n g t a x e d at a h i g h e r rate t h a n o w n e r - o p e r a t o r s . 

The major p u r p o s e of land tax d i f f e r e n t i a t i o n may be to influence 
l a n d use r a t h e r t h a n to i n c r e a s e r e v e n u e . F o r e x a m p l e , the t a x a t i o n 
of l a n d , the b e s t use of w h i c h is for g r a z i n g at a h i g h e r r a t e w h e n 
u s e d for c r o p p r o d u c t i o n t e n d s to f o r c e the r e s o u r c e out of c r o p pro

f i l e usual tax rate in the United States is from 2 to 1\:> per cent of 
the assessment based on capital value. In England, the income method of 
assessment results in ninth higher rates, ranging from 4 0 to 1 2 5 per cent of 
assessed value. At times, tax rates in England have readied 2 5 shillings in the 
pound, or a rate of 1 2 5 per cent, meaning that the government takes in taxes 
more than the occupier pays the landlord. This condition is possible because 
the rental agreed upon between tenant and landlord takes into account the 
amount of the tax which the tenant has to pay, so that the combined payment 
to the government and the landlord will represent approximately the full 
lease value of the land to the tenant. (Rosina K. Mohaupr and Alger W . 
Lenz, " T h e English System for the Taxation of Real Property on an Income 
Basis," Social Science Research Council, W a y n e University Report No. 2, 
Detroit, Bureau of Governmental Research Report 138 , May 1935 , p, 2 6 . ) 
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duet ion into t h e g r o w i n g of grass . In countr ies like Austral ia , w h e r e 
a g r i c u l t u r e is ex tens ive in c h a r a c t e r , differential ra tes h a v e been 
useful in d i s c o u r a g i n g t h e g r o w t h of large estates , tenant f a r m 
ing, a n d a b s e n t e e landlordism. Differential ra tes a n d e x e m p t i o n s 
m a y also b e u s e d t o foster c e r t a i n t y p e s o f cul t iva t ion a n d p r o m o t e 
land improvements such as refores ta t ion , r e c l a m a t i o n , or forest 
c lear ing . 

I m p o r t a n c e o f L a n d T a x e s . L a n d is t a x e d t h r o u g h general im
posts levied direc t ly on real es ta te ( p a r t i c u l a r l y the general p r o p 
er ty t a x ) , a n d the i n c o m e tax, w h i c h r e a c h e s i n c o m e s o b t a i n e d f rom 
real e s t a t e . T h e increasing use of i n c o m e taxat ion has lessened the 
fiscal s ignificance of l a n d t a x e s , in m a n y o f t h e o ld e r E u r o p e a n 
nations, a n d as r e v e n u e s o u r c e s in s o m e states of the U n i t e d States , 
in t h e U n i t e d Sta tes the use of the g e n e r a l p r o p e r t y tax ( t h e most 
i m p o r t a n t m e a n s of l a n d t a x a t i o n ) is r e s e r v e d to local a n d s t a t e 
g o v e r n m e n t s . S o m e states h a v e a d o p t e d g e n e r a l sales taxes a n d 
over-al l t a x l imitat ion h a s b e e n u s e d in o r d e r to rel ieve real e s t a t e 
of par t of t h e tax b u r d e n . 

Prior to W o r l d W a r 11, t h e p r o p e r t y t a x a c c o u n t e d for m o r e t h a n 
half o f all federa l , s ta te , a n d local tax r e v e n u e s in t h e U n i t e d Sta tes ; 
before the Firs t W o r l d W a r it a c c o u n t e d for near ly three-fifths. 
T h u s , while t h e g e n e r a l p r o p e r t y tax is of less i m p o r t a n c e t h a n 
formerly , it still yields m o r e r e v e n u e than a n y o t h e r tax . In contras t , 
g e n e r a l p r o p e r t y t a x e s in s o m e nat ions p r o v i d e only a m i n o r f r a c 
tion of total tax r e v e n u e . 1 T h e forty-eight s tates s e c u r e a b o u t a fifth 
of their tax r e v e n u e from this s o u r c e . L o c a l g o v e r n m e n t s ( c o u n t i e s , 
cities a n d towns, townships , a n d school districts) rely a lmost en* 
tirely on the g e n e r a l p r o p e r t y tax, w h i c h a c c o u n t s for some four-
fifths of their total tax r e v e n u e . 

T h e o r e t i c a l l y , the general p r o p e r t y tax applies equal ly to real 
estate, t a n g i b l e p e r s o n a l p r o p e r t y , a n d intangible p e r s o n a l p r o p e r t y , 
but in p r a c t i c e real e s t a t e c o m p r i s e s the bulk o f t h e g e n e r a l p r o p e r t y 
tax base in the U n i t e d States a n d C a n a d a . C o n s i d e r a b l e personal 

* For example, property taxes in Belgium account for of one per cent 
ol the tutal tax revenue; in Switzerland, I1-.* per cent; and in Sweden. 3 per 
cent. In many of the maior European nations, the percentage ranges from a 
tenth to a fifth. Only in Canada is the general property tax approximately as 
important as it is in the United States. (Adapted from Paul Studenski, "Mod
ern Fiscal Systems," Annatt of tite American Academy of Political and Social 
Scuttce, vol. 183, January 1936, p. 29 . ) 
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property escapes from taxation, and much of the intangible property 
is exempted b e c a u s e of the practical impossibility of collecting taxes 
on so evasive a source.' ' 

R e a s o n s f o r H e a v y T a x a t i o n o f L a n d . T h e reliance upon the 
general proper ty tax, particularly for the support of local govern
ments, and the major importance of land and improvements in the 
property tax base, have placed a heavy tax burden on real estate in 
the United States. It is a generally a c c e p t e d principle that land
owners , like other individuals, should b e taxed according to ability 
to pay. In more primitive societies, where practically all the wealth 
and sources of income were tangible property ( largely real es ta te ) 
the best .single measure of this ability was amount of property 
owned. T h e general property tax was well adapted to such condi
tions and was widely used. This heavy emphasis has continued 
through the years in spite of the fact that the nature of income pro
ducing wealth has c h a n g e d greatly with modern industrialization. 
Only about a fourth of the national income in the United States is 
now derived from ownership of real estate.' 5 

M a n y believe that incomes from landed property should p a y 
more taxes than service incomes because landowners receive more 
benefits from government ; and that tangible property is the main 
beneficiary of government since such property (particularly land 
and improvements ) requires and gains more from protection against 
fire and theft, foreign invasion, and similar governmental services, 
than do other forms of property. Fur thermore , they argue that gov
ernmental services like education, highway construction and mainte
nance, the development and conservation of natural resources, and 
the establishment of health and recreational services increase the 
value of land by making the community a better place to live. But 

: ' C f . ibid., p. 3 1 . F o r example, only 13 per cent of the Montana property 
tax base is composed of personal property (including goods, wares, mer
chandise, and livestock), and only 1.2 per cent of intangibles. Montana has a 
classified property tax law designed, among other reasons, for more complete 
assessment of all types of property, including intangibles. ( R . R. Renne and 
H. 11. Lord, "Assessment of Montana F a r m Lands , " Montana Agricultural Ex
periment Station Bulletin 348 , pp. 4 4 fi.) 

e For data showing sources of the national income, see II. C. Moulton, 
"Income and Economic Progress," The Brookings Institution, 1935 ; the Report 
of the Committee on Recent Social Changes, in the President's Conference on 
Unemployment, vol. 2 , Washington, D . C-, 1 9 2 9 ; and R. R. Doane, The 
Measurement of American Wealth, Harper, 1933 . 
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(he question might well be asked whether these services do not 
directly benefit persons-professional and wage groups as well as 
landowners—rather than property as such. 

Another reason for heavy taxation of landed property is the belief 
that property incomes are more dependable than service incomes, 
because they are usually more secure and longer lived, and because 
property constitutes a reserve which relieves owners of the necessity 
of saving. There is also the element of individual effort involved in 
service incomes compared with property incomes, which has fre
quently led to reference to the former as "earned" income and to the 
latter as "unearned." 

P r o p e r l y C l a r i f i c a t i o n a n d the B u r d e n of L a n d T a x e s . T h e 
preceding reasons explain the heavy taxation of landed property in 
the United States. In the analysis of agricultural and urban land 
taxation later in this chapter, it will be noted that there has b e e n 

severe tax delinquency and reversion of much private land to public 
ownership through tax-deed foreclosures. Many of these undesirable 
results are attributable to methods of administering the general 
property tax. Consequently, in order to relieve the burden on farm 
ami city real estate, important modifications in the property tax 
must be made. 

In recent years, there has been a movement toward classification 
and special treatment of different kinds of property, for the purpose, 
among others, of adjusting taxes more in accordance with abilities 
to pay.1 In general, classification has taken the form of varying ratios 
of assessment to true or assessed values for different classes of prop
erty. One of the more important reasons for property classification, 
in addition to the general purpose of adjusting taxes more in keep
ing with the respective abilities to pay of the different kinds of 
propertv. is to bring about a more complete assessment of intangible 
property like money and credits. Special classification of intangibles 
has resulted in a substantial increase in the amount of such property 
placed upon the assessment roll. However, nowhere has the increase 
been sufficient to constitute a good assessment." In Montana, for 

T Atiottt a third of the states now have a low flat-rate tax on money 
and credits a n d Kentucky, Montana, Minnesota. Ohio, and Virginia have fairly 
complete s%steins of classification ( H . M. Groves, Financing Government, Holt. 
1 9 3 9 . p. 9 9 ) . 

" C I . S. E L e l a n d . The Classified Property Tax in the United States. 
Houghton Mifflin, 1 9 2 8 . p. 4 0 3 . 
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example, the very low rate of 7 per cent of ful l and true value on 
moneys and credits has made this class of property comprise a 
smaller proportion of the taxable valuation of all property than be
fore passage of the classification law." T o o often, what happened 
when the classification laws went into operation was that assessors 
raised assessed value to the point where the new ratio of assessment 
to full value would result in the same taxable value as before the 
classification law was enacted. 

Although the attempt to personalize the general property tax 
through some system of classification is a step in the right direction, 
property classification has in most instances been only partially effi
cacious in bringing about more equitable assessment of taxes on 
lands and improvements. Property classification is criticized as lead
ing to the use of political pressure and abuse; but in spite of this 
objection most classifications are an improvement over assessment 
of property as an undifferentiated mass. Property classification, how
ever, is no substitute for scientific assessment and better adminis
tration, and many improvements in property assessment techniques 
wi l l be necessary to remove the glaring inequalities that now exist 
within classes of property. 

Homestead E x e m p t i o n s . There has been a widespread tend
ency in the United States to exempt homesteads from taxation. 
Dur ing the depression of the thirties, when tax-deed and mortgage 
foreclosures on farm and urban lands were numerous, this move
ment grew. About a fourth of the states now have statutes or consti
tutional provisions for homestead exemptions. 1 0 T h e state statutes 
vary widely in their provisions. T h e definition of "homestead" varies 
from state to state but, in general, includes any dwell ing occupied 
b y the owner exclusively as a residence, and the site upon which 
this dwell ing is located. The amount of surrounding land included 
varies greatly. 

The fiscal effects of homestead exemption depend upon a number 
of conditions, including the amount of exemption and the units of 
government affected, the degree of home ownership, the ratio of 
residential property to total property, the average value of the 
homestead, the extent to which reliance is placed upon the general 
property tax as a source of revenue, and related conditions. Since 
the general property tax is the mainstay of local governments, any 

s Renne and Lord, op. cit., p. 10. 
J° Groves, o p . cit., p. 101. 
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policy of widespread homestead exemptions will obviously have 
serious fiscal effects upon local units where farms and ci ty homes 
predominate . In many of these local units, tax revenues may be cut 
by as much as nine-tenths, necessitating serious readjustments in the 
tax base. At the same time, however , where the state levies property 
taxes, the share of local units in county and state property taxes will 
b e definitely reduced. T h e decrease of the local tax base, because of 
homestead exemption, will necessitate increase in property tax rates 
upon the remaining base, curtailment of expenditures, or substitu
tion of new revenue sources to replace that which was lost through 
homestead exemption. 

Many arguments can b e advanced for and against homestead ex
emption. Tliis exemption is defined largely on the grounds that 
h o m e ownership is a community asset, and should be encouraged. 
Excessive tenancy m a y develop, particularly in certain rural areas 
and in the slum sections of large cities, as w c learned in Chapter 
X I V . Levying a relatively fixed amount of taxes on homes, regardless 
of current employment and income conditions, tends to cause seri
ous distress and a larger amount of absentee ownership and tenancy. 
T h e homestead exemption program has had a strong political a p 
peal in the Uni ted States, largely on the grounds that ownership of 
homes by individual families is both desirable and necessary in a 
d e m o c r a c y . 1 1 

T h e chief arguments against homestead exemption center around 
t h e fact that the benefits attained are inversely proportional to the 
need—that is, one who owns no h o m e gets nothing. In other words, 
t h e exemption program offers nothing to the tenant. As a matter of 
fact, homestead exemption is likely to increase his burden insofar as 
increased property taxes are passed on to him by his landlords. If 
property tax increases result from homestead exemption because of 
the necessity of replacing lost revenue ( r e n t e d homes would not 
be tax e x e m p t ) . the effect of substitute taxes like the sales tax might 
increase the burdens of tenants and also of t h e poor in general 
(including the small h o m e o w n e r ) . ' -

"Groves points out that seiiUments attached to the word "home" are 
deep seated, and that most politicians can arouse a following with a slogan 
proposing to defend the home against "the vicious tax monster." (/bid., pp. 
104-105.) 

1 1 Only by constructive governmental economies could these undesirable 
results be prevented; and it is noteworthy that exemption and reorganization 
have rarely it ever occurred together. (Cf. ibid,, p. 105.) 
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T h e further argument has been advanced that it is questionable 
whether recipients of low and uncertain incomes should be encour
aged to acquire residential property; that homestead exemption 
measures are extremely difficult to administer because there may be 
no effective impediment to nominal transfers by which individuals 
without a bona fide homestead will obtain tax exemption for large 
landowners; and, finally, that the exemption privilege will b e c a p 
italized by present owners so that future owners will pay more for 
residential property, thus losing whatever benefit an exemption pro
g r a m might offer. Some governmental units have used property tax 
exemptions as a means of encouraging certain types of e c o n o m i c 
activity. F o r instance, certain new manufacturing enterprises, resi
dences, farm improvements , hotels, and similar economic enter
prises have been granted tax exemption for a term of years. If 
encouraging certain kinds of economic activities at the expense of 
others is assumed to b e justifiable, direct bounties would seem pref
erable to tax exemptions, since the bounty would keep the cost 
clearly before the public and is a more flexible tool for the purpose 
than tax exemption. T h e political advantages and apparent simplic
ity of tax exemptions, however , are evident . 1 3 

P r o p e r t y T a x L i m i t a t i o n . Property tax limitation has also been 
used in the a t tempt to control the tax burdens on farm and urban 
real estate. S o m e form of m a x i m u m rate has prevailed in most of the 
states for a long time; but recently, because of more real-estate tax 
delinquency and tax-deed foreclosures, greater emphasis has been 
placed upon this means of controlling the land tax burden. 

Limitations upon taxes levied on property are of two main types : 
( 1 ) maximum rates upon levies for certain specific purposes or b y 
certain levels of government, and ( 2 ) over-all limits that establish 
a maximum a g g r e g a t e property tax ra te . T h e t a x limit provisions 
in the different states vary w i d e l y . 1 4 

1 3 Car l Slioup. " T a x Exemption," Encyclopedia of the Social Sciences, 
vol. X I V , p. 5 3 0 . 

1 1 All but about ten states have some sort of tax limit, although in a large 
number of these, the limits are too high, eitlier to protect property, or, except 
in a few instances, to embarrass local finances. About 2 0 states have constitu
tional tax limit provisions, five of which are of the over-all type and have been 
adopted or amended during the depression thirties. In some states, maximum 
rates are established only for different levels of government or taxing units, 
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In a d d i t i o n to tax l i m i t a t i o n p r o v i s i o n s , m a n y s t a t e g o v e r n m e n t s 

c o n t r o l loca l e x p e n d i t u r e s a n d d e b t s , u s u a l l y t h r o u g h a b u d g e t s y s 

t e m . In s o m e s t a t e s , t h e c o m b i n a t i o n o f c o n s t i t u t i o n a l l i m i t a t i o n s on 

t a x lev ies , s t a t u t o r y l i m i t a t i o n s , a n d a s t r o n g b u d g e t s y s t e m effec 

t i v e l y c o n t r o l t h e a m o u n t of t a x e s l e v i e d o n p r o p e r t y ( p a r t i c u l a r l y 

l a n d a n d i m p r o v e m e n t s ) . M o s t t a x l i m i t a t i o n p r o v i s i o n s p e r m i t 

l e v i e s in e x c e s s o f s p e c i f i e d l imits b y r e f e r e n d u m ( p o p u l a r v o t e ) 

a n d e x e m p t levies t o finance d e b t p a y m e n t s ( p r i n c i p a l a n d i n t e r 

e s t ) . T h e s e p r o v i s i o n s , e s p e c i a l l y t h e l a t t e r , m a y r e d u c e t h e e f f e c 

t i v e n e s s o f p r o p e r t y t ax l i m i t s . 1 ' 

R e c e n t i n c r e a s e d u s e of p r o p e r t y t a x l i m i t a t i o n is a w a r n i n g t h a t 

t h e p r o p e r t y t ax s y s t e m is n o t all it s h o u l d b e a n d is a s y m p t o m of 

d e c a d e n c e . In s p i t e of t h e a r g u m e n t s f o r a n d a g a i n s t t a x l i m i t a t i o n — 

a n d t h e r e a r e m a n y — t h e i m p o s i t i o n o f a l l - i n c l u s i v e , r i g i d , n e g a t i v e 

d e v i c e s f r o m a b o v e l a c k s t h e c o n s t r u c t i v e q u a l i t y w h i c h s h o u l d 

c h a r a c t e r i z e r e v e n u e s y s t e m s . 

Net Worth T a x e s . A n o t h e r p r o p o s a l o f f e r e d t o a d j u s t l a n d t a x e s 

m o r e in p r o p o r t i o n t o p r o d u c t i v i t y o f t h e r e s o u r c e is t o d e f i n e t a x a b l e 

p r o p e r t y n o t a s w e a l t h , b u t a s t h e r i g h t s t h e r e i n , w i t h d e d u c t i o n s o f 

d e b t s f r o m a s s e t s . In o t h e r w o r d s , a l a n d o w n e r ' s t a x a b l e p r o p e r t y 

w o u l d b e his net w o r t h . A d v a n t a g e s s u g g e s t e d for this m e t h o d a r e 

t h a t e v e r y t h i n g w o u l d b e r e a c h e d o n c e , a n d o n l y o n c e . T h e r e w o u l d 

b e n o d o u b l e o r m u l t i p l e t a x a t i o n a n d , a s s u m i n g a d e q u a t e a d m i n i s 

t r a t i o n , n o t h i n g w o u l d e s c a p e . U n d e r t h e p r e s e n t s y s t e m , a f a r m e r 

w h o o w n s a f a r m v a l u e d at $ 1 5 , 0 0 0 , w i t h a S 7 0 0 0 m o r t g a g e a g a i n s t 

it, is u s u a l l y a s s e s s e d o n t h e $ 1 5 , 0 0 0 b a s i s t h o u g h his e q u i t y is o n l y 

$ 8 0 0 0 . T h e m a n w h o h o l d s t h e m o r t g a g e o n t h e f a r m is o f t e n a s 

s e s s e d o n t h e v a l u e of t h e m o r t g a g e ( w h i c h is a f o r m ol i n t a n g i b l e 

p r o p e r t y u s u a l l y c lass i f ied u n d e r t h e h e a d i n g " m o n e y a n d c r e d i t s " ) 

a n d is a l s o s u p p o s e d t o p a y i n c o m e t a x e s o n i n t e r e s t d e r i v e d f r o m 

s u c h m o r t g a g e s . U n d e r t h e n e t w o r t h b a s i s , t h e f a r m e r w o u l d b e 

assessed o n $ 8 0 0 0 o n l y , r a t h e r t h a n o n t h e $ 1 5 , 0 0 0 . 

S e v e r a l E u r o p e a n c o u n t r i e s h a v e a d o p t e d t h e n e t w o r t h t ax a s a 

while In others, maximum rates for specific levies ( a s well as a maximum 
aggregate property tax rate) are established. (Groves, op. cit., p. 4 6 1 . ) 

»* Groves points out that where levies to service all debts are exempted 
from the limit, a municipality can circumvent the limitation by borrowing 
freely, even for operating expenses. It can le\y Mich property t.iu-s as it 
chooses, provided it uses them to pay last year's bills. (Ibid., pp. -164—(65. > 
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supplementary tax, rather than a principal tax, with rates which are 
usually progressive. 1 0 

The net worth tax is a personal tax and bears a closer relationship 
to the anticipated (if not always the actual) annual income from 
the property of each taxpayer than does the general property tax as 
now administered in the United States. The net worth tax does not 
conform to the total ability of the landowner, because total tax-
paying ability rests on aggregate income from all sources, and not 
only from property; thus, while it conforms to ability more ade
quately than the general property tax, it is still imperfect. It has the 
defect of all taxes levied upon capital value—that is, anticipated in
come, which is the basis for the capital value, may prove consider
ably different from actual annual income. 1 7 

I m p r o v e m e n t of P r o p e r t y T a x Adminis t ra t ion. It is recog
nized that the general property tax in its present form and admin
istration has many weaknesses, among which are the following: ( 1 ) 
double taxation (where two or more units of government tax the 
same source) ; ( 2 ) inequalities in tax burdens among areas and 
among citizens, owing largely to (a) numerous small, unequal 
taxing units and (b) excessive reliance on general property taxes; 
and ( 3 ) expensive duplication of tax administration caused by ex
treme decentralization of authority. Improvement of the present 
revenue system requires ( 1 ) broadening the tax base, ( 2 ) classify
ing and assessing property more scientifically, and ( 3 ) providing 
for more effective central supervision and coordinated tax adminis
tration. Lack of scientific assessment, combined with too much re
liance upon the general property tax, has been the paramount 
cause of severe burdens laid in many areas on landed property. 

Consequences of poor property tax administration in increasing 
tax delinquency, tenancy, and unwise land use, together with sug
gested lines of improvement, are discussed in the following sections 
for each major type of land. It may be said at this point that the 
relatively rigid property tax levies must be applied with discretion 
t o certain types of land and must b e carefully adapted to the 
peculiarities of each major type of landed property. For example, 
the classification, assessment, and administration of the property tax 

1 6 For example, the rate in Denmark is progressive from .65 to 1.6 per 
cent of net value; in Iceland, from 0.1 to 0.7 per cent; and in Finland, from 
0.015 to 0.8 per cent. (Jens P. Jensen, Government Finance, Crowell, 1937, 
p. 2 4 6 . ) 

17 hoc. cit. 
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S P E C I A L T Y P E S O F L A N D T A X E S 

T h e c o n c e p t of " u n e a r n e d " land rent lias led to proposals f o r 
abolishing p r i v a t e o w n e r s h i p of land. T h e m a n y instances of laud-
o w n e r s w h o h a v e profited i m m e n s e l y f r o m c o m m u n i t y g r o w t h 
( e s p e c i a l l y t h e g r o w t h of u r b a n c o m m u n i t i e s ) a n d of for tunes 
a c q u i r e d o v e r n i g h t t h r o u g h the d i s c o v e r y of oil or v a l u a b l e min
erals , h a v e e n c o u r a g e d t h e belief that all land rent essentially r e p r e 
sents " u n e a r n e d i n c r e m e n t " ( s e e C h a p t e r V I ) . M a n y persons c a m e 
to bel ieve t h a t pr iva te p r o p e r t y s h o u l d b e r e c o g n i z e d iu t h e p r o d 
ucts o f land result ing f rom man's w o r k or labor , but not in the land 
itself, s ince land is not t h e p r o d u c t of labor . 

T h e S i n g l e - T a x P r o p o s a l . H e n r y G e o r g e p r o p o s e d a tax o n 
e c o n o m i c rent or land values as a m e a n s of p r o v i d i n g g o v e r n m e n t 
r e v e n u e . A c c o r d i n g t o this t h e o r y , p r i v a t e p r o p e r t y in l a n d w o u l d un
a l l o w e d but t h e s tate w o u l d a p p r o p r i a t e t h e e c o n o m i c rent . 
G e o r g e s p r o p o s a l b e c a m e k n o w n as t h e single tax, b e c a u s e it w a s 
a s s u m e d t h a t t h e r e v e n u e y i e l d e d b y t h e tax a p p r o p r i a t i n g l a n d rent 
w o u l d b e sufficient t o m e e t t h e fiscal r e q u i r e m e n t s of g o v e r n m e n t . 

T h e most o r t h o d o x p r o p o n e n t s of the single t a x bel ieve that the 
tax r a t e should equal t h e full e c o n o m i c rent . O t h e r s believe that, 
along w i t h heavy taxes on l a n d values , c e r t a i n o t h e r taxes like 
i n c o m e anil i n h e r i t a n c e taxes s h o u l d b e used. H e n r y G e o r g e de -
veloiH'd his case for the single tax f r o m o b s e r v a t i o n s of w h a t he 
c o n s i d e r e d a mistaken land pol icy in the new a n d rapidly e x p a n d i n g 
area of Cal i fornia . G e o r g e s a w that t h e free a n d rich natural 
resources enjoyed by a sparse populat ion resul ted in hich wages 
and high interest w h i c h later , t h r o u g h profl igate g r a n t s t o ra i l roads , 
active p r i v a t e land s p e c u l a t i o n , and increas ing immigra t ion , nar-

in its usual forms a p p e a r to br ing u n d e s i r a b l e results not only to 
forest a n d mineral lands , but also to agr icul tura l land, w h e r e in 
pr inciple t h e y s e e m m o r e a p p l i c a b l e . C h a n g e s that should b e 
effec ted for forest a n d minera l land involve a l te ra t ions in t h e t iming 
a n d form of levies ( a s , for e x a m p l e , f rom a n a n n u a l mil lage levy on 
capi ta l value t o s e v e r a n c e or yield t a x e s ) . B u t the el imination of 
ser ious inequali t ies affect ing a g r i c u l t u r a l l a n d will n e c e s s i t a t e m o r e 
scientific classification a n d m o r e c e n t r a l i z e d o r i n t e g r a t e d assess
m e n t . F o r u r b a n land, s t a n d a r d s for scientific classification a n d 
assessment n e e d to be es tabl ished. 
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rowed opportunities for labor and capita] and finally, with the 
depression of the seventies, brought the unemployment and bank
ruptcy familiar in old communities.,s He concluded that this se
quence of events was the logical culmination of a laud policy that 
permitted private individuals to appropriate economic rent. Such 
private appropriation caused speculators to hold land out of use and 
brought about high capitalized land values and accompanying evils 
which created poverty, unemployment, and bankruptcy. Henry 
George found confirmation of his ideas in such basic views of clas
sical economics as the Ricardian theory of rent and the concept of 
natural value as contrasted with market value. 

A r g u m e n t s f o r t h e S i n g l e T a x . Arguments advanced for the 
single-tax proposal include the following: (1) If the tax were levied 
with such accuracy that only economic rent were appropriated, 
the tax would not operate to discourage individual initiative or to 
reduce the total income available to society. At the same time, it 
would provide a considerable amount of revenue which could be 
used for the general welfare. In Henry George's own words, "A 
tax on economic rent would not fall on all land; it would fall only 
on valuable land, and that in proportion to its value. Thus it would 
not have to be paid upon the poorest land in use (which always 
determines rent), and so would not become a condition of use, 
or restrict the amount of land that could be profitably used. And so 
the landowners on whom it fell could not shift it onto the users 
of the land."19 (2) The investment necessary to become an owner 
of a farm or an urban site would be greatly reduced because the 
land would be less expensive. Government would have the equiva
lent of a 100 per cent mortgage on all land, and the purchase price 
would not be determined by capitalized actual or anticipated eco
nomic rent, but by competition of users for land as situs for labor 
and capital, from which would be obtained all the economic re
wards of production except economic rent. (3) Speculation in land 
values would be almost completely eliminated, and certainly 
reduced. With the knowledge that the government would take 
away all the net income or economic rent, there would be no reason 
to speculate in future land value increment. (4) Reduction of 

1 8 B r o a d u s Mitchell, " T h e Single Tax," Encyclopedia of the Social Sci
ences, vi>). X I Y , p. 6 5 ; and Henry George, "Causes of Business Depression," 
Robert Schalkenback Foundation, New York City. Reprinted November, 1936. 

, ! ' H e n r y George, "Not a Tax on Land—or Labor—or Capital ," Land and 
Labor Library, vol. 1, no. 5 , Henry George Tract Society, Endsell, New York. 
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speculation would tend to stabilize the price of land. ( 5 ) Confiscat
ing the economic rent of land would remove possibilities of great 
fortunes or speculative gains and therefore reduce inequalities and 
mitigate poverty. ( 6 ) The single tax would encourage land owner
ship by actual operators, and increase their incentive to improve 
land, because no taxes would be levied on improvements. The 
actual operators would be the only ones interested in operating 
the land, because they would want land as a means of earning 
returns from their labor and capital—not for speculative gain, which 
is so frequently the aim of the absentee landlord. ( 7 ) The single 
tax would increase the incentive for land operators to work their 
land efficiently. Special efficiency would still be entitled to its 
reward under the single-tax program because, if administered 
correctly, the tax would take the economic rent but none of the 
special rewards of management. As a matter of fact, some argue 
that the single tax might force some operators to raise efficiency at 
least to the average in order to pay the tax. ( 8 ) The single tax 
would make it more expensive to hold land out of use. "A tax on 
land values, instead of enabling the owner to charge that much 
more for his land, gives him no power to charge an additional 
penny. On the contrary, by making it more costly to hold land title, 
it tends to increase the amount of land which owners must strive 
to secure tenants or purchasers for.^1 

Arguments Against the Single Tax . Perhaps the most valid 
criticism of the single tax is the fact that this levy is limited to the 
economic rent of land, though much income from many other sources 
is frequently unearned and should be classed in the same category. 
For instance, a man's parentage, fortunate qualities, and social 
environment may more truly account for his success than do his 
industry and thrift; and in the higher brackets of income, especially, 
it would seem that there must be a considerable portion of unearned 
increment to furnish a sound argument for graduated net income 
taxes. 

A second and very important argument against the single tax is 
the problem of its practical application in an economy where un
earned wealth, with the passage of time, has become diffused by 
exchange, inheritance, and similar devices. If. at the time the single-
tax proposal were put into operation, the area had not yet been 
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settled and developed, the economic injuries resulting from the 
use of the tax would not be great . However , in an older country 
where land has c h a n g e d hands many times and present owners 
have bought the land at a price which represented the capitalized 
actual and anticipated net income, the single-tax levy would work 
a severe injust ice . 3 1 

A third argument against the single tax is the difficulty of measur
ing e c o n o m i c rent accurately. In agricultural land, many improve
ments added by the operator's incorporation of labor and capital 
b e c o m e par t of the land itself. C o m m o n s has a t t e m p t e d t o isolate 
"pure site value" or "bare land value" from land value elements 
like improvements , original fertility, and improved or maintained 
fertility, each of which, he argues, has a distinctive value. - - F r o m 
a theoretical point of view, this objective is sound, but difficult to 
effect in actual pract ice . In other words, it is questionable whether 
the single tax could be levied with such precision that only the 
economic rent would be appropriated. In any case, if the govern
ment did not buy the improvements, it would b e a joint owner with 
the operator a n d would have the problem of distinguishing the 
return on improvements from the return on "pure site" or "bare 
land" value. 

Four th , the single tax flagrantly disregards the principle of ability 
to pay a n d substitutes for it another principle. T h e proportion of 
land values to total wealth greatly varies in different segments of 
a modern economy. F o r example, as much as four-fifths of t h e real 
property in a typical rural community is m a d e up of land values, 
while more than half the modern property values in moderate-sized 
urban centers are in improvements. U n d e r these conditions, an 
exemption of improvements from taxation such as that implied by 

For example, a piece of land may have been homesteaded, sold after 
25 years lor SGO per acre, and a decade later sold to another individual for 
$ 1 0 0 per acre. If the single tax were put into operation, the present owner, 
who paid MOO an acre for the land, would find that the value of his property 
would shrink overnight from $ 1 0 0 to perhaps § 5 an acre or less. T h e other 
two individuals, who secured most of the unearned increment or appreciation 
in value due to "community development," would not be reached by the opera
tion ot the single tax. In other words, as Groves puts it, the single tax is an 
attempt to "pick up spilt milk," (Groves, op. cit., p. 4 0 5 ) and it would seem 
injurious to put into operation any program which would expropriate the invest
ments o f present owners who in good faith had purchased land when economic 
rent was privately appropriable. 

2 2 John R. Commons, "A Progressive T a x on Bare L a n d Values," Political 
Science Quarterly, vol. X X X V I I , no. \, March 1922 , pp. 4 1 - 6 8 . 



L A N D T A X A T I O N 5 7 9 

the single-tax proposal would reduce the farm tax base m u c h less 
than the urban tax base. Under m o d e m financial conditions it is 
also probable that within certain ranges of income there is an 
inverse correlation between the size of a fortune and the proportion 
held in real estate.- 1 ' 

Another argument against the single tax is that if the government 
confiscates "unearned increment" by appropriating economic rent 
it should reimburse the landowner lor "unearned decrement . " 
Finally, it has been argued that the single tax alone would not raise 
enough revenue to permit the abolition of all other forms of gov
ernment revenue. But this is not an important criticism, for m a n y 
proponents have in recent years realized that, with expansion of 
governmental services, changes in forms of property and e c o n o m i c 
activity, and slowing up of "community development and expan
sion," supplementary sources of revenue would undoubtedly be 
necessary. Income taxes a n d inheritance taxes would be particularly 
acceptable to the less orthodox single-taxers. 

If the single tax could be administered in pract ice as it has been 
worked out in theory, it would not abolish the institution ot private 
property in land, though it would, of course, seriously modify the 
right of the private owner . T h e social theory of property, however , 
has always recognized the tax p o w e r as a governmental right in 
controlling land utilization in the public interest; and the single tax 
is nothing more than a somewhat extreme application of this power . 
In contrast with the theory of individualism which underlies the 
single tax, the theory of social control is being used increasingly 
to support the cause ot taxation generally. T h e property tax system 
has in the past served as a heavy tax on landed property in the 
United States, although in most cases it has nut confiscated the 
entire economic rent. This system has resulted in numerous tax 
delinquencies and much reversion of private land to public owner
ship. T h e single tax, properly administered, would actually result 
in a fighter tax burden on some lands, notably the marginal and 
submarginal lands n o w so frequently overassessed, while some of 
the higher grades of land (part icularly some of the better urban 
sites) would be taxed more heavily. Disregarding the serious p r a c -

A. A. Berlc Jr. and G. C. Means. The AfodVrn Corporation and Private 
Property, Mucmillan. 1933 ; and A. A. Berlc, Jr., and V. J . Pederson, l.itjuid 
Claims and National Wealth. Mucmillan. 1934 ; C. F. Ware and G. C. Means. 
Tha Modem Economy in Action, Harcourt Brace, 1 9 3 6 ; and other studies of 
the nature, form*, ownership, and control of wealth in the United States. 
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tical difficulties involved in such sweeping tax reform, no new right 
of government would be involved. Taxing away the entire economic 
rent is merely an extension of the social theory of property and the 
governmental right to control private property rights in land 
through taxation. 

Land Value I n c r e m e n t T a x e s . In spite of the wide interest 
aroused by Henry George's writings,- 4 efforts to put into practice 
the entire single-tax program have met with slight success. The 
largest number of favorable acts have been passed in Australia, 
where the principles of separate valuation of land and improve
ments, a land tax discriminating against absentee owners, and the 
almost entire dependence of local revenue on land taxes are widely 
accepted. England in 1909 adopted a land-value increment tax, 
under which past increments to land value are ignored and only 
future increments of rent appropriated by taxation. In contrast to 
George's single tax (which was to be collected annually), this tax 
was collected only when exchange took place, and the tax base 
was to be the gain in land value between exchanges. In this sense, 
the tax resembles the capital gains features in many income tax 
statutes, except that it applies only to land. 

The English land-value increment tax levied a tax of 20 per cent 
of the increment above a certain exemption. At the end of a decade, 
however, this tax was repealed. 

Land-value increment taxes would need to be determined with 
due regard for the fact that future increases have been reflected to 
a certain extent in present land values. Properly administered land-
value increment taxes would not work serious hardship on present 
landowners, and would tend to mitigate inequalities and increase 
funds available for government services or socially desirable pro
grams. Students of land economics are generally agreed that a 
substantial part of future "unearned increments" could be appro
priated by society to its own advantage, and knowledge of this fact 
is spreading, as is evidenced by the tendency of modern municipali-

2 4 George's best known work is Progress and Poverty, first published in 
1879. This book was translated into all the major tongues of Europe and by 
1905 ( 2 5 years after it was first published), more than 2 million copies had 
been printed. With other books that Henry George wrote, some 5 million 
copies had been printed by 1905. Thousands of copies have been printed since 
that date. (See 50th anniversary edition of Progress and Poverty, Robert 
Schalkenbach Foundation, 1940, p. xii.) 
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ties in various nations to Jevy progressive taxes on increments of 
private income caused by increasing economic returns from natural 
agents and other sources. 

S p e c i a l A s s e s s m e n t s . Special assessments are compulsory levies 
upon property owners to pay for special services to their property. 
Special assessments are justified largely on the grounds that the 
improvements, financed b y funds obtained from the special assess
ments, benefit the landowner by enhancing land or property values. 

T h e r e are many arguments for and against special assessments. 
Some students believe that laud is a better base for taxation than 
improvements and that expenditures in the service of land usually 
financed through special assessments should b e considered bene
ficial principally in making land habitable and attractive. Special 
assessments have a particular value from this point of view, but 
many problems arise in their use. 

A major difficulty in the use of special assessments is the measure
ment of benefit. Determination of the portion of an improvement 
or service that should b e financed from general taxes and the por
tion from special assessments, the territory to be included in the 
special assessment district, and the methods to be used in distribut
ing costs among properties within the district all involve judgments 
which at best are estimates, If benefit is conceived in terms of 
increment to land value, the increment has to be est imated before 
it is realized, and events may occur to prevent its realization. Since 
t h e fundamental justification for special assessments is the equiva
lent increment to land value, it is extremely important to determine 
accura te ly that the improvement will increase the value of the lands 
that are to b e specifically assessed. In actual use, however , many 
examples exist where special assessments have been used in spite 
of the fact that the improvement may not increase the value of the 
assessed land and in fact may actually result in a reduction in its 
value ." ' Closer attention needs to b e paid in most instances to the 
amount of the special benefits involved, and where there is also 

" T h e fact that a taxpayer receives no benefit at all will not render a 
special assessment invalid, and the fact that the special assessment is greater 
than the market \alue of the property does not make a case for interference 
by a court of equity. Whatever hardship this position may involve, "must be 
borne as one of (lie imperfections of human things." Louisville and \ashvMe 
Paving Co. vs. Barber Asphalt Pacing Co., 197430, 434 ( 1 9 0 5 ) . (Groves, op. 
cit.. p. 423.} 

file:///alue
file:///ashvMe
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c o n s i d e r a b l e g e n e r a l benefit , special assessments should b e sup
p l e m e n t e d b y o t h e r m o r e g e n e r a l f o r m s of t a x a t i o n . - " 

S o m e a r g u e that l a n d - v a l u e i n c r e m e n t taxes a r e superior as a fiscal 
m e a s u r e t o special assessments . I n c r e m e n t t a x e s a r e levied on incre
m e n t s af ter t h e y arise r a t h e r t h a n before , a n d inc lude land v a l u e 
i n c r e a s e s resul t ing f r o m social ( a s dis t inguished f r o m p u b l i c ) im
p r o v e m e n t s . H o w e v e r , t h e i n c r e m e n t tax is h a r d l y a subst i tute for 
s p e c i a l a s s e s s m e n t s , w h i c h rest m o r e logically u p o n the i d e a o f s p e 
cial benefit than upon l a n d - v a l u e increments . - ' 7 U n d o u b t e d l y , special 
a s s e s s m e n t s will c o n t i n u e in w i d e use , par t i cular ly in m u n i c i p a l 
finance, t h o u g h t h e r e is a definite t e n d e n c y ( e s p e c i a l l y in rural a reas 
a n d in i rr igat ion a n d r e c l a m a t i o n w o r k ) t o t a k e a b r o a d e r v i e w of 
t h e n a t u r e of benefits resul t ing f rom such land i m p r o v e m e n t s , a n d to 
b r o a d e n c o r r e s p o n d i n g l y t h e b a s e of financial s u p p o r t for s u c h im
provements . - ' * It is des i rable t h a t special assessments b e m a i n t a i n e d 
t o p e r m i t c e r t a i n g r o u p s of individuals t o affect d e s i r e d i m p r o v e 
m e n t s , p r o v i d e d t h e s e assessments a r e a d m i n i s t e r e d efficiently, a n d 

2 a The headlong rush of cities into unnecessary local improvements during 
the twenties resulted in reversion of private lots to public ownership during 
the depression thirties. Creation of overlapping assessment districts is wide
spread, some cities having imposed as many as eleven simultaneous local im
provement assessments upon the same piece of property. The amount of the 
total assessments that can be levied against a given property should be limited 
by statute to a fair percentage of market value. (For these and other more 
glaring abuses of special assessments, together with suggested lines of im
provement, see E . H. l lahne, "Special Assessments and Licenses," Annals of 
the American Academy of Political and Social Sciences, vol. C L X X X I I I , Jan
uary 1936, pp. 130 -135 . ) 

~~ For a more complete statement oi the relative merits of the increment 
tax and special assessments, see E . 11. Spengler, "The Increment Tax vs. 
Special Assessments," Bulletin of the National Tax Association, vol. XXI , no. 
8, May 1936, p. 240. 

2 * For example, the standards used to determine the economic soundness 
of certain irrigation projects in the West have had to be greatly modified in 
recent years because of the national policy of developing multiple-purpose 
reclamation projects to help control Hoods, develop low-cost hydroelectric 
power and navigation, and provide economic opportunities for the unem
ployed or returning war veterans. Until recently, it was thought that unless 
the farmers who were to operate the land could secure an income increase 
sufficient to pay the entire costs of the reclamation project, such land improve
ment projects should not be undertaken. Today, a considerable part—in some 
cases a major portion—of these costs are being met with public funds, on the 
grounds that provision of economic opportunities and more adequate flood 
control facilities justify them socially. Or, some of the costs are to be paid 
from sales of hydroelectric power and income from navigation. 
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limited to fields in which the benefits accrue only or almost entirely 
to the individuals involved. 

O t h e r Special T a x e s on Lund. George's single tax has un
doubtedly been an important factor in producing certain land 
reforms and special land taxes effected in some areas. F o r example, 
Sidney, Australia, with a population of a million, relies entirely for 
its revenue upon a single hind value tax, and many smaller munici
palities do the same. The land in the Australian capital district of 
Canberra is leased from the government at its economic rent.'-1' 

In the city of Pittsburgh, improvements are assessed at only half 
their true value, while land is assessed in full (see the discussion 
of urban land taxation). The four western provinces of Canada have 
in varying degrees sought to discourage land speculation by taxa
tion, and have required cities, villages, and towns to reduce assess
ments on improvements to 5 0 or 6 0 per cent of their value. In the 
United States, unsuccessful attempts have been made in Colorado, 
Oregon, California, Washington, and Missouri to ratify constitu
tional amendments permitting exemption of improvements and 
taxation of land values, but in Oklahoma a measure was passed 
establishing a graduated land tax with the purpose of breaking up 
large estates. Australia and New Zealand employ graduated land 
taxes for this purpose. Denmark has a national tax on the value of 
unimproved land, and local land taxes which are at least higher 
than those on improvements. In Germany, an "unearned increment' 
clause was included in the Weimar Constitution, but Anhalt is the 
only state with such a tax. 3 " 

When all factors are taken into account, there docs seem to be 
a case for special taxation of land. This is particularly true of urban 
land; many students agree that it is doubtful whether cities should 
ever have allowed the sites within their boundaries to have passed 
entirely from public ownership, and think that if cities do not follow 
the course of the city of Canberra, "the next best program is to 
recapture a large amount of urban economic rent through special 
TAXES on land." 8 ' Any such programs should be put into operation 

"••Mitchell, op. cii., p. 6 6 . 
-Loc. cit. 

»' It is said that the city «f C a n b e r r a . Australia, i* being built upon land 
which cost t h e government nothing, or practically nothing. T h e land is not 
Mid but leased at 5 per cent of its UIKI value, ft is revalued periodically 
4»d leasehold* for various lengths of time arc auctioned off to the highest 
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cautiously, however , because of the disruptive influences and 
inequalities which would result from any drastic increase in laud 
taxation. 

S H I F T I N G A N D I N C I D E N C E O F L A N D T A X E S 

If taxes can b e shifted so that their incidence, or "final resting 
place , " is on someone other than the individual on whom the tax 
was originally assessed, the actual tax burden is different from the 
apparent one. F o r example, if land taxes can be shifted to someone 
else by the owner of the land, the effects of the tax on land use 
( through land speculation, land values, and related conditions) are 
.substantially nullified. According to prevailing economic theory, 
shifting takes p l a c e only when imposition of a tax results in price 
changes. If there is no exchange, or price transaction, therefore, 
shifting cannot occur ; and it is generally assumed that once a tax 
reaches the final consumer it cannot be shifted further, because no 
more transactions are involved. 

L a n d T a x e s T h a t C a n n o t B e S h i f t e d . Landlords cannot shift 
land taxes when they are levied as a percentage of: ( 1 ) the income 
from the land ( b u t not as part of a general income t a x ) , ( 2 ) the 
annual lease value ( t h a t is, t h e amount determined in the market 
as equivalent to one year's use of the land), or ( 3 ) the capital or 
market value—that is, the amount for which the land would sell on 
a voluntary buyer-seller basis. T h e explanation of the fact that 
the landlord must bear the tax in these cases is that if the land is 
marginal, yielding no rent, there is no tax, and hence no motive for 
taking it out of use, or destroying it, if that were possible. In other 
words, the tax does not reduce the supply of land. T h e landlord 
cannot add the tax to the rent charged the tenant, because the tax 
does not increase land productivity, or area, nor does it increase the 
supply of tenants. 

If the landlord himself is using the land, h e cannot charge an 
additional imputed rent to take into account the amount of the tax, 
because h e would lose as tenant what h e would save as landlord. 

bidder. "Whether or not one accepts all the philosophy of Henry George, one 
ean applaud this experiment as a sensil Je city land policy, and an excellent 
method of financing government, particularly for a young city." (Groves, 
op. cit., p. 4 0 7 . ) Groves goes on to say that the most important sound argu
ment for private property in city sites is that municipal governments are too 
corrupt to manage a real-estate business. 
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If he were leasing the land for less than the full economic rent, the 
tax might tend to force him into charging all that could be ob
tained, but in the long run, he could charge no more than the 
maximum economic rent. Neither landlord nor tenant can shift the 
tax to purchasers of the products of the laud, for there is no change 
in supply of such products or demand for them, and hence no way in 
which to change the price. To leave the land idle or to operate it less 
intensively would not shift the tax effectively, for the owner would 
save less than he lost. 3-

On mineral land or virgin forest land, where there are distinctly 
destructible properties, an annual tax may tend to increase the rate 
at which the resources of minerals or timber are removed. Thus, the 
user removes what might be considered a royalty element or source 
of future incomes. By immediately removing these elements from 
the soil and selling them, the operator saves taxes which would 
have been levied during the next ten, fifteen, or twenty years, and 
creates liquid assets immediately. In a similar way (although much 
less directly and completely) , the fertility of agricultural lands may 
be removed and sold, in which case utilization yields not rent, but 
royalty, since the source of future income is gone. Where a royalty 
element is removed, the removal effects a reduction in the supply of 
the given type of land, and will eventually tend to raise the price 
of the product (a form of delayed shifting). More rapid removal 
of royalty elements increases the present supply of removed ma
terials and lowers their price, so that a tax on royalty elements 
may constantly lower present but raise future prices; and shifting 
is therefore problematical. 

Land T a x e s T h a t A r e Shiftahle. One of the best examples 
used to indicate the possibilities of levying taxes on land so that 
they will be at least partially shifted is to assume a tax levied at a 
set amount per acre on all land in the United States. Land yielding 
less than this amount annually would become tax delinquent and 
ultimately revert Jo public ownership through tax deed. If the gov
ernmental unit acquiring title to these lands through tax-deed fore
closures were to leave them unused, the supply of land available 
for use would decrease. Prices of farm products would rise, and the 
tax would consequently be shifted, in actual practice, governmental 

• ' F o r a general statement of this argument , see Jensen, op. cit., p p 
197-1SS. 

•'Ibid., p. 198. 



586 L A N D E C O N O M I C S 

units w h i c h a c q u i r e l a n d s t h r o u g h t a x - d e e d f o r e c l o s u r e s t r y t o sell 
t h e l a n d s p r o m p t l y t o p r i v a t e o w n e r s , a n d get t h e m b a c k on t h e 
tax rolls. H o w e v e r , in m a n y a r e a s a n d f o r c e r t a i n t y p e s of l a n d t h e r e 
is a c o n s i d e r a b l e l a g b e t w e e n t h e t i m e s u c h l a n d s c o m e i n t o p u b l i c 
o w n e r s h i p t h r o u g h t a x - d e e d f o r e c l o s u r e a n d t h e t i m e t h e y c a n b e 
so ld o r o t h e r w i s e p u t b a c k i n t o p r o d u c t i v e u s e . T h i s is t r u e o n c i t y 
a n d t o w n lots , p a r t i c u l a r l y in a r e a s w h e r e e x c e s s i v e p l a t t i n g a n d 
s u b d i v i s i o n h a v e o c c u r r e d a h e a d of t h e a c t u a l d e m a n d for b u i l d i n g 
sites, a n d o n t h e p o o r e r g r a d e s of f a r m l a n d . I n s o m e c a s e s , s u c h 
l a n d s h a v e g o n e to t a x d e e d a n d r e m a i n e d idle in p u b l i c o w n e r s h i p 
f o r m a n y y e a r s . 3 4 

O b v i o u s l y , l a n d t a x e s m o s t likely t o b e s h i f t e d a r e on m a r g i n a l 
l a n d s w h i c h t h e y r e d u c e t o a s u b m a r g i n a l s t a t u s . In t h e s e c i r c u m 
s t a n c e s , t h e l a n d s a r e w i t h d r a w n f r o m u s e , r e s u l t i n g in a d e c r e a s e 
in p r o d u c t i o n a n d a t e n d e n c y t o w a r d a n i n c r e a s e in t h e p r i c e o f t h e 
p r o d u c t , t h e r e b y shift ing t h e t a x t o t h e p u r c h a s e r of t h e s e p r o d u c t s . 
W h e n t h e t a x is l e v i e d on t h e r e n t a l of l a n d , it is b y definit ion only 
o n l a n d a b o v e t h e m a r g i n , a n d n o ef fec t u p o n t h e s u p p l y of l a n d 
r e s u l t s . C o n s e q u e n t l y , t h e r e is n o ef fec t o n p r i c e , a n d n o shift 
ing. 

Shifting and Incidence u n d e r Special Conditions. A d i s t i n c 
t ion s h o u l d b e m a d e b e t w e e n l a n d as s u c h a n d t h e i m p r o v e m e n t s 
w h i c h a r e i n c o r p o r a t e d i n t o o r p l a c e d u p o n it. I n u r b a n l a n d , i m 
p r o v e m e n t s a r e so i m p o r t a n t t h a t t h e p r o b l e m s a s s o c i a t e d w i t h 

8 4 For example, a study of tax-deeded lands, in Montana made by the 
author shows that more than a third of all agricultural lands reverting to public 
ownership because of chronic tax delinquency during the period 1 8 7 0 - 1 9 4 0 
were neither leased nor sold by the county commissioners who are the super
vising board for such tax-reverted lands. While these lands have not been 
officially in use, they have been used, nevertheless. As a matter of tact, many 
of them have been used excessively by operators of adjoining lands and are 
notoriously overgrazed and improperly used. Consequently, they contribute 
to the total amount of agricultural production and it is questionable if they 
are truly withdrawn from production, with consequent reduction of supply 
of agricultural products and resulting increase in price. In other words, it is 
very doubtful whether any significant shifting of land taxes occurs under these 
conditions. In the case of urban lots, however, no such unofficial use ordi
narily occurs, and the tax-reverted lots are not part of the urban land supply 
helping to fill the demand for building sites. However, the fact that tax-
reverted Jots and lands are in most states required by law to be purchasable 
whenever a buyer offers a price which is equal or exceeds a proportion of 
appraised value set by the administrative authorities, means that the lands 
are really not effectively withdrawn from the economic supply. The moment 
any effective demand arises for them, they are bought or leased and put into 
production. 
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uti l izing t h e s e i m p r o v e m e n t s b e c o m e t h e m a j o r issues o f u r b a n 
land utilization. Bui ldings a n d o t her i m p r o v e m e n t s , c o n s i d e r e d f r o m 
t h e l o n g - t i m e point of v i e w , a r e d e s t r u c t i b l e , s ince t h e y w e a r o u t 
in d u e t ime. C o n s e q u e n t l y , if taxes a r e levied on t h e v a l u e of 
i m p r o v e m e n t s , t h e o w n e r c a n d o little to shift s u c h taxes d u r i n g t h e 
o r d i n a r y life of t h e i m p r o v e m e n t ; b u t w h e n t h e bui lding or i m p r o v e 
m e n t needs t o b e r e p l a c e d , the o w n e r will not r e p l a c e it unless 
the r e w a r d for r e n e w a l is sufficient to justify s u c h r e p l a c e m e n t , a n d 
unless t h e i n v e s t m e n t s p r o m i s e r e w a r d s o n a bas is c o m p a r a b l e w i t h 
t h o s e in o t h e r a l te rnat ive e n d e a v o r s . In this w a y , t h e tax m a y defi
nitely affect the supply, b e c a u s e it e n c o u r a g e s e i ther fai lure to 
r e p l a c e the i m p r o v e m e n t , or the t e n d e n c y t o i n c r e a s e t h e p r i c e of 
p r o d u c t s o r services m a d e possible b y s u c h i m p r o v e m e n t s , resul t ing 
in a shif t ing o f t h e tax . T h e m o r e d u r a b l e t h e i m p r o v e m e n t , t h e 
less a d j u s t a b l e the supply , a n d t h e less d i rec t a n d p r o m p t t h e shift
ing of the tax . Supply a n d d e m a n d condi t ions affect ing land im
p r o v e m e n t s ( e s p e c i a l l y dwel l ings , on u r b a n l a n d ) at the t i m e t h e 
t a x is levied, will h a v e an i m p o r t a n t b e a r i n g u p o n t h e p r o m p t n e s s 
a n d c o m p l e t e n e s s of tax shifting. 

E x e m p t i n g h o m e s t e a d s f r o m taxat ion w o u l d tend to i n c r e a s e t h e 
desirabil i ty of all p r o p e r t y a v a i l a b l e for o w n e r - o c c u p i e r use , a n d 
w o u l d t e m p o r a r i l y i n c r e a s e ( h e selling v a l u e of l a n d a n d bui ldings 
of this c h a r a c t e r . A l t h o u g h c o m p e t i t i v e forces w o u l d u l t i m a t e l y 
t e n d to e l i m i n a t e this a d v a n t a g e , h o m e s t e a d e x e m p t i o n w o u l d 
r e m a i n a special benefit a n d pr ivi lege for p e r s o n s w h o c h o s e t o 
e x e r c i s e the functions o f h o m e o w n e r s . O n the o t h e r hand, if s ta tu-
torv o r cons t i tu t ional l imitat ion of p r o p e r t y t a x r a t e s is effective, 
c o n d i t i o n s tend to b e m o r e f a v o r a b l e to tax capi ta l iza t ion , s ince real 
e s t a t e w o u l d b e a m o r e a t t r a c t i v e investment as a result of lower 
taxes , a n d its p r i c e w o u l d t h e r e f o r e b e increased . U n d e r these c o n 
ditions, present o w n e r s a r c likely to get all t h e benefit o f limitation 
of r a t e s : E v e n t u a l ! } ' , h o w e v e r , f o r d i e r e p r o d u c i b l e e l e m e n t s of real 
es tute , like buildings a n d c e r t a i n i m p r o v e m e n t s , t h e r e w o u l d b e 
a n i n c r e a s e in t h e a m o u n t of bui lding a n d i m p r o v e m e n t s u n d e r 
t a k e n a n d this i n c r e a s e in s upply w o u l d t e n d t o c u t d o w n t h e 
i n c o m e f r o m i m p r o v e m e n t s . H o w e v e r , t o t h e e x t e n t that tax e x e m p 
tion or l imitation of rates is a p p l i e d strict ly t o land, the tax relief 
\\ill p r o b a b l y b e c a p i t a l i z e d . " 

Cf. Groves, op. cit.. p. 149. 
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Capitalization of T a x Reduct ions into L a n d Values . Many 
students argue that reduction of the farm tax burden will do Ameri
can agriculture little good because fanners would tend to capitalize 
tax relief into land values, thus burdening themselves with a larger 
fixed overhead. The question of tax capitalization on agricultural 
lands cannot be answered so simply. It should not be forgotten that 
much of the. value of farm land is derived from fertility, which is a 
reproducible and exhaustible factor. Taxes on fertility operate like 
taxes on any other reproducible item of capital used in production 
—that is, they tend to be shifted in increased prices of products, 
rather than capitalized in lower prices for land, or vice versa. More
over, it should be remembered that in most communities, particu
larly in less highly commercialized farming areas, a reduction in net 
farm income due to taxes or an increase due to reduction in taxes 
may not be reflected in reduced or increased demand for farms 
and a reduction or increase in the price of land, because other than 
commercial values associated with agriculture may predominate. 
Finally, land changes ownership slowly in some areas, and without 
a fairly active market for sales and purchases, the capitalization 
theory cannot work effectively. The capitalization process can oper
ate only through exchange. The owner, new or old, is left with 
a fixed charge from which he cannot be absolved, and any shift 
caused by a rise in prices may destroy enough of the producer's 
business, through reducing sales, to lower his net return. 

The student of land economics must always analyze shifting and 
incidence carefully to determine direction and extent of shifting, 
because of the variety of forces operative in the case of each specific 
type of t a x . 3 6 

T A X A T I O N O F LAND IN D I F F E R E N T USES 

Taxes on land and improvements in the United States are levied 
through operation of the general property tax. General property 
tax levies are the major and in most cases almost the sole support 
of local governmental units. In the United States, with its thousands 
of townships and school district units and more than 3000 county 
governmental units, the total tax bill on agricultural, forest, mineral, 

: i f i For a more detailed analysis of the general theory and application of 
tax shifting and incidence, sec Groves, op. cit., chap. VI; Jensen, op. cit., 
chap. XII ; and Kendrick, op. cit., chap. V. 
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and urban lands levied through the general property tax amounts 
to billions of dollars annually. The machinery of general property 
tax administration, from assessment through tax computation and 
collection, is therefore of great importance to land users. 

T h e G e n e r a l Property T a x . The general property tax as it is 
administered in most states places a particularly heavy burden on 
landowners at the very times when net income or ability to pay is 
comparatively low. During depression periods when prices and 
incomes are low, public expenditures are usually increased because 
of unemployment relief. During the period after a war, govern
mental costs are higher because of heavier debt service charges 
resulting from borrowing through bond issues to finance the war. 
In such periods, revenue from other types of taxes (especially in
come a n d sales taxes) tends to decline in comparison with total 
revenue required, while property taxes may not be reduced and 
may even be increased. Typically, revenues from all other sources 
are estimated first and the property tax rate is fixed at a level that 
will provide the remainder of the revenue required by the budget. 
Since l a n d is a form of tangible property, it is particularly vul
nerable dming such periods to increased levies by the local govern
mental units which rely chiefly upon property taxes for their 
support. For example, it is significant that farm real-estate taxes in 
the United States were nearly three times their prewar level in 
19-30, and two and a half times their prewar level in 1931, whereas 
farm prices in these years were only 126 per cent and 8 7 per cent 
respectively of prewar farm prices. Although farm property taxes 
declined somewhat during the thirties, they were almost twice their 
prewar level at the beginning of the forties, whereas farm prices 
were slightly below their prewar level. 

The trend of real-estate taxes during World War II w a s con
siderably different from that of World War I. During World War 1, 
real-estate taxes, especially farm real-estate taxes, increased sharply 
(see Figure 43) because of the sharp general increase in the price 
l e v e l and the absence of adequate alternative sources of revenue for 
state and l i K a l governments. During World War I I , real-estate taxes 
were relatively stable and f a r m real-estate taxes declined slightly 
( s e e Figure 43), primarily because of the increasing reliance of 
state and local governments upon revenues from taxes other than 
those on property. 

Future trends in real-estate taxes will be determined in part by 
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1 8 9 0 - 1 9 4 4 . ( S o u r c e : 17. S. Department of Agriculture, Bureau of Agricultural 
Economics , ) 

reduction in real-estate levies. T h e policies that governmental units 
adopt with reference to debt repayment, and postwar readjustment, 
employment, and relief will be major factors in property tax trends. 

F a r m T a x D e l i n q u e n c y . T h e great increase in farm real-estate 
taxes from the beginning of the First W o r l d W a r to the end of the 
twenties and their maintenance at approximately twice the prewar 
level during the thirties, the continual drop in land values after 
1920 to the low point of the depression in the early thirties, and the 
disastrous decline in farm income after 1929 m a d e it impossible for 
many farmers to meet tax assessments in the thirties. Continued 
widespread tax delinquency, increased transfer of farms through 

the relative importance of property taxes in the revenue systems 
of state and local governments, and in part by the amount and 
costs of services provided. During World W a r II , state and local 
government revenues from sales and income taxes increased with 
relatively high prices and incomes. T h e s e increases, together with 
r e d u c e d capital outlays a n d lower relief costs, w e r e responsible for 
the accumulation of state and local governmental surpluses and the 
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t a x - d e e d f o r e c l o s u r e , a n d r e l a t e d d i s t r e s s in a g r i c u l t u r a l a r e a s h a v e 
c a l l e d a t t e n t i o n t o t h e n e e d f o r f a i r e r a n d m o r e e q u i t a b l e f a r m l a n d 
t a x a t i o n . 

A r e a s o f h i g h t a x d e l i n q u e n c y in t h e U n i t e d S t a t e s p o s s e s s c e r t a i n 

s p e c i f i c a t t r i b u t e s w h i c h m a y b e g r o u p e d u n d e r t w o m a j o r h e a d i n g s 

—a s h r u n k e n tax b a s e , a n d h i g h e x p e n d i t u r e s for p u b l i c i m p r o v e 

m e n t s . : : T B o t h o f t h e s e c h a r a c t e r i s t i c s c a u s e h i g h t a x d e l i n q u e n c y 

b e c a u s e of e x p e n d i t u r e s o v e r a n d a b o v e t h e c o m m o n a b i l i t y t o p a y . 

T h e s h r u n k e n t a x b a s e is p a r t i c u l a r l y c h a r a c t e r i s t i c o f t h e cut-over 

c o u n t i e s in t h e L a k e S t a t e s , t h e m o r e i m p o v e r i s h e d a n d d e p l e t e d 

s e c t i o n s o f t h e S o u t h , a n d t h e d r o u g h t - s t r i c k e n a n d i n s e c t - r a v a g e d 

a r e a s o f t h e G r e a t P l a i n s . 1 ' 4 

T h e r e a r e n u m e r o u s c a u s e s o f f a r m t a x d e l i n q u e n c y , m a n y o f 

w h i c h g r o w o u t o f t h e e c o n o m i c s y s t e m a n d t h e l e v e l o f g e n e r a l 

b u s i n e s s a c t i v i t y . P r o p e r t y t a x e s a r e a fixed a n d i n e s c a p a b l e c u r r e n t 

c o s t , a n d t h e a b i l i t y t o p a y t a x e s l a r g e l y d e p e n d s u p o n t h e a m o u n t 

o f n e t i n c o m e r e c e i v e d b y t h e l a n d o w n e r . D u r i n g t h e p e r i o d w h e n 

A m e r i c a n f a r m t a x d e l i n q u e n c y i n c r e a s e d m o s t , f a r m i n c o m e w a s 

at a l o w l e v e l . F o r e x a m p l e , d u r i n g t h e s e v e r e b u s i n e s s d e p r e s s i o n 

a n d d r o u g h t s of t h e e a r l y th i r t ies w h e n f a r m i n c o m e w a s l o w a n d 

f a r m t a x d e l i n q u e n c y h i g h , f a r m p r o p e r t y t a x e s e q u a l e d a p p r o x i 

m a t e l y a t e n t h of g r o s s c a s h f a r m i n c o m e , o r m o r e t h a n d o u b l e t h e 

p r o p o r t i o n o f t h e m i d d l e t w e n t i e s . 3 0 In c o n t r a s t , d u r i n g t h e e a r l y 

3 1 Joseph Kosa, "Some Causes of Farm Tax Delinquency," Agricultural 
Finance Review, vol. I l l , no. 2 . November 1940, p. 11. 

3 9 Along the Mississippi Kiver in the South, it is the joint burden of the 
property tax and drainage assessments which has caused excessive demand 
on the available resources. In Logan County, Arkansas, for example, in 1933, 
97 per cent of the current drainage levies were delinquent. ( C . O. Brannen, 
'Tax-Delinquent Rural Lands in Arkansas," Arkansas Agricultural Experiment 
Station Bulletin -111, 1934, p. 2 3 . ) In the Great Plains, it is depression, and 
insect pests with poorly adapted land use practices. For example, fanning 
in areas best adapted for grazing purposes greatly increased the overhead of 
public service charges, particularly for education and roads, to a level above 
that which income obtainable from the lands justifies. In the cut-over Lake 
States areas, however, removal of the hasic natural resource—timber-has 
resulted in much the same situation as the creation of ghost towns in mining 
areas where mineral deposits have been removed. 

*• In 1 9 1 0 farm property taxes comprised only 2 .9 per cent of gross cash 
farm income; in 1920, 3 . 8 per cent; and in 1925, 4.7 per cent; contrasted with 
8.4 per cent in 1930 and 9 .8 per cent in 1932. Farm property taxes averaged 
around 5 pet crtit of grt*»& cash farm income for the remainder of the thirties. 
( E r i c Englund, "Real Estate Taxation," U. S. Department of Agriculture 
Yearbook, 1940 , p. 7 7 9 ) 
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FIGUIUE 4 4 . Gross Cash F a r m Income and Taxes Levied on F a r m Property, 
1 9 0 9 - 1 9 4 4 . (Source : U. S. Department of Agriculture, Bureau of Agricultural 
Economics . ) 

T h e r e are other important causes of fa rm tax delinquency, aside 
from low farm income. One important economic factor is the 
tendency of current delinquency to set in motion forces which cause 
further delinquency. W h e n the first lands go delinquent (perhaps 
because of a drop in farm prices, or crop failures, or low y i e l d s ) , 
the failure of these lands to pay their share of current government 
costs throws a heavier burden upon the remaining properties on the 
tax roll. This in turn causes some of the next poorest lands to go 
delinquent, throwing a still heavier burden upon the remaining 
properties, a n d setting in motion a vicious circle of tax-delinquency 
and tax-deed foreclosures which tends to grow for a considerable 
period after the original forces causing the first tax delinquency 

forties when farm income was high because of good crops and high 
wart ime food prices, farm property taxes comprised only about 2 
per cent of the gross cash farm income and farm tax delinquency 
was exceedingly small. T h e failure of rigid or inelastic farm real-
estate taxes to adjust promptly and completely to changes in farm 
income ( s e e F i g u r e 4 4 ) is one of the principal causes of farm tax 
delinquency. 
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have disappeared. Another important economic cause of tax delin
quency is higher operating costs and costs of living in many areas, 
because of increased wages and relatively high prices of the com
modities farmers purchase for their living and production 
operations. 

An important group of non-economic factors is a significant cause 
of farm tax delinquency. The most important of these is the admin
istration of the tax system itself. Unless the tax system operates in 
such a way as to find all the taxable property, and assess it at a 
fail and just valuation, equality and justice will not be achieved. 
Studies reveal great inequalities in the property tax levied in rela
tion to productivity of farms in various parts of the country, and 
within states or local tax jurisdictions. These inequalities result from 
present assessment methods and the degree of reliance upon agri
cultural lands in the property tax base. Tax collection procedures 
often have an important bearing upon the extent of farm tax delin
quency. In some areas, much stricter enforcement methods are 
employed than in others, including higher charges for delinquency 
in the form of penalties and interest; and because of this variety 
of procedures, there is great variation in the extent of farm tax 
delinquency.'" 1 There is, in addition to these factors, the non-
economic factor of the "standard of tax compliance," which varies 
greatly among individuals whose economic circumstances are quite 
similar.* 1 

Reduction of f a r m T a x Delinquency. In most cases, tax delin
quency is caused by the inability of landowners to make tax pay
ments, although it must be recognized that some taxes may remain 
unpaid as a protest against what the owner regards as an unfair 
assessment and an excessive tax burden. Since taxes are a direct 
out-of-pocket cost which must be met with cash, they are doubly 

*" Fur a niwt' detailed analysis of the relation of tax collection method 1 , 
to delinquency, see Frederick L . Bird, "Relation of Tax Collection Methods to 
D e l i n q u e i u y , " in Tax Policy L e a g u e , Property Taxes; A Symposium, 194U, 
pp. 2 5 4 - 2 6 1 . 

* l D i t i e m i e e s in tax compliance can be accounted for by one or both of 
two factors—a difference in degree of social responsibility, or difference in 
degree of devotion t o property ownership. M a n y authors believe that during 
the curb thirties there was a rather widespread change in atti tude toward tax 
payments in many communities, growing out of the critical property tax situa
tion, ami that this c h a n g e in atti tude or "s tandard of tax c o m p l i a n c e " had a n 
important bearing upon the degree of tax delinquency in many rural c o m m u 
nities. ( C f . Rosa, op. cit-. p. 1 4 - ) 
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heavy if left unpaid until the following year; and payment must b e 
m a d e comparatively soon to prevent loss of the farm through tax 
deed. Loss of land through tax-deed foreclosure, together with the 
discouraging effect of being burdened with disproportionate taxes 
when acquiring agricultural land, has contributed to a high rate of 
farm tenancy in many areas, particularly on low-grade farm and 
range lands. 4 - Adjustment of assessments m o r e in line with capi
talized income or productivity value would tend to encourage 
ownership and conservation of agricultural lands. In many of the 
more marginal areas—particularly range areas—proper use is the 
most important single adjustment needed to increase and stabilize 
fa rm incomes; a n d this proper use often involves acquiring larger 
acreages and using land less intensively. If such land use adjust
ments are to be encouraged, assessment adjustments in line with 
proper use and productive capaci ty of the land are necessary. 

Improving Farm Land Assessments. L a c k of uniform assessment 
standards and absence of land values based on t rue earning p o w e r 
or productive capaci ty of the land (capitalized income v a l u e ) , has 
resulted in much overassessment, particularly on poorer , less pro
ductive grades of farm and r a n g e lands. In most states, sales values 
based on voluntary buyer-voluntary seller transactions are by statute 
assumed to b e t h e basis for assessment values for tax purposes, b u t 
many inequalities in assessment exist. Some of the more important 
reasons why assessments do not correspond with sales value include: 
( 1 ) failure to use voluntary sales da ta or any reliable information 
upon which assessors or deputies can base their valuations; ( 2 ) 
belief on the part of assessors that sales value does not represent 
the "full and true value" of the land; ( 3 ) necessity of making high 
assessments so that maximum allowable levies ( m a n y states have 
statutory tax limits) will yield the desired tax revenue; (4) other 
economic or political factors, such as lower assessments for larger 
and more influential property owners. 

One of the first and most important steps toward reducing rural 
real-estate tax delinquency is the determination and use for assess-

4 3 This tendency is borne out by the fact that in some areas, particularly 
the low-grade range areas of the Plains, many ranch operators would rather 
lease their range land than own it, because of the disproportionate tax burden. 
Some operators have allowed all but their headquarters or water-hole sites to 
go delinquent and revert to public ownership, then leased lands from public 
agencies, on the grounds that they could lease more cheaply than they could 
own, and would not, at the same time, have the rigid inelasticity of overhead 
so disastrous during drought and low-income years. 
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ment purposes of capitalized income or productivity values of agri
cultural lands, based on scientific soil surveys a n d average yields 
and prices. Such a system of land classification for tax assessment 
would tend to reduce discrepancies in tax burdens resulting from 
present inadequate or unscientific classifications and assessment, 
particularly in the case of poorer grades of farm and grazing lands. 

Problems associated with classifying land for tax assessment pur
poses are numerous, and include those indicated in the preceding 
c h a p t e r on determining land values. However , the importance of 
developing a sound tax structure which will burden taxpayers with 
the support of government in proportion to their relative abilities 
to pay is so great, in view of the trend toward increased govern
mental expenditures, that the problems involved should be con
sidered challenges, not insurmountable difficulties. Modern scientific 
method, combined with concerted application born of a persistent 
urge and desire resulting from knowledge of the importance of such 
improvements, should make it possible for these problems to b e 
solved satisfactorily. 

Reducing Costs of Governmental Services. Undoubtedly, farm 
tax delinquency could b e Teduced in m a n y areas b y reducing farm 
taxes, but such reduction would involve reduction of governmental 
.services, or finding new sources of income, or rendering services at 
lower cost. All these changes have a place in a reorganized program 
designed to put local government on a more efficient and economi
cal basis. 

O n e of the first steps toward reducing governmental costs should 
b e the improvement of the administration and organization of local 
governmental services, particularly in counties, school districts, and 
townships. M u c h improvement in efficiency of county services gen
erally throughout the nation might be accomplished by centralizing 
administration, inaugurating the county manager , county executive, 
or countv commission form of government. This would centralize 
executive responsibility and reduce the number of departments a n d 
officers. Cooperation among counties and with the state to establish 
a state civil service o r merit system to improve personnel, to cen
tralize purchasing of equipment and supplies, and to standardize 
accounting methods and forms would undoubtedlv effect consider
able savings in many areas. Some services, such as policing, now 
performed largely by individual counties, might be executed more 
economically arid efficiently on a state-wide basis. Putting school 
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organization and administration on a county-wide or community 
unit basis in many areas would reduce costs of school services and 
improve their quality. In many areas, particularly in the East, simi
lar statements can be made for improvements in local township 
government. 

In addition to these changes, more basic alterations in character 
ol governmental services must be made in some areas to reduce 
costs to a level adapted to the needs and resources of the com
munity. During recent years, the population of many communities 
has migrated to other areas so that the present pattern of local 
governmental services is now a poor fit. In some areas, especially 
those which are heavily in debt, adjustments in interest charges by 
refunding indebtedness and even write-downs of principal might be 
possible by concerted efforts of county officials and cooperation of 
creditors. County consolidation, where population has so declined 
that the existing county government can no longer be economically 
supported, might help to make tax burdens more reasonable. Com
bining services of various offices might result in lower governmental 
costs without sacrificing necessary services in many communities 
where consolidation of counties is not feasible. Similar adjustments 
in school district and township organization and administration 
would be beneficial in many areas. 

Broadening the Tax Base. The almost complete dependence of 
local governments in the United States upon the general property 
tax places the major burden of support upon property (farm and 
home) owners. Broadening the tax base by shifting part of the bur
den to other revenue sources is desirable not only for the purpose 
of bringing about a more equitable allocation of tax burdens, but 
also to increase flexibility and thereby reduce tax delinquency. 

In recent years, many state governments have tapped new reve
nue sources and shifted part of the tax burden away from general 
property. Increased emphasis on certain types of sales, income, and 
other taxes, might help to spread the burden of supporting govern
ment to all those who benefit from governmental services, rather 
than to property owners only. However, unless new taxes are adopted 
with caution and carefully studied as to incidence and effects, 
farmers may actually find themselves paying more total taxes than 
before. A general sales tax is regressive in its effects and tends to 
fall heaviest upon persons with small incomes. Moreover, farmers, 
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m o s t of w h o m b u y l a r g e a m o u n t s o f v a r i o u s k i n d s of p r o d u c t s f o r 
p r o d u c t i o n a n d for c o n s u m p t i o n p u r p o s e s , w o u l d p a y c o n s i d e r a b l e 
s a l e s t u x e s . M a n y s t u d e n t s o f p u b l i c finance b e l i e v e t h a t f a r m e r s 
p a y m o r e t h a n t h e i r f a i r s h a r e o f c o n s u m p t i o n t a x e s . T h e r e f o r e , 
u n l e s s n e w l y t a p p e d s o u r c e s o f r e v e n u e a r e r e s t r i c t e d so a s t o 
r e p l a c e s p e c i f i c a l l y a g i v e n a m o u n t of p r o p e r t y tax r e v e n u e , t h e 
f a n n e r ' s t a x b u r d e n m a y b e i n c r e a s e d r a t h e r t h a n d e c r e a s e d . T h e 
p r o b l e m is n o t a s s i m p l e a s t h e s t a t e m e n t , " s a l e s t a x e s o r t a x s a l e s ' 
i m p l i e s . 

Achieving Greater Flexibility of Farm Land Taxes. P r e s e n t 

p r a c t i c e is for loca l g o v e r n m e n t s t o c o l l e c t o n l y e n o u g h r e v e n u e 

a n n u a l l y t o m e e t c u r r e n t e x p e n s e s , a v o i d i n g def ic i t s o r s u r p l u s e s so 

f a r a s p o s s i b l e . P r o p e r t y o w n e r s , r a t h e r t h a n g o v e r n m e n t s , a r e s u p 

p o s e d t o se t a s i d e c a s h r e s e r v e s d u r i n g g o o d y e a r s , o r b o r r o w t o 

m e e t tax p a y m e n t s in l e a n y e a r s . H o w e v e r , i n c o m e fluctuations, 

p a r t i c u l a r l y a m o n g f a r m e r s , m a y b e s o g r e a t a n d t h e p e r i o d s of 

d i s t r e s s s o e x t e n d e d in d u r a t i o n t h a t a n y s u c h i n d i v i d u a l s a v i n g s 

a r e r a p i d l y d e p l e t e d , a n d b o r r o w i n g b e c o m e s difficult a n d 

u n d e s i r a b l e . 

T h e p r e s e n t o r g a n i z a t i o n o f A m e r i c a n a g r i c u l t u r e , w i t h i t s n u 

m e r o u s i n d i v i d u a l c o m p e t i n g u n i t s a n d t h e g e n e r a l i n a b i l i t y o f 

f a r m e r s a s a g r o u p t o se t p r i c e s , m a k e s it p r a c t i c a l l y i m p o s s i b l e for 

m o s t f a r m e r s t o i n c l u d e t a x e s a s p a r t o f t h e i r c o s t s o f p r o d u c t i o n 

a n d r e f l e c t t h e m in t h e s e l l i n g p r i c e of t h e i r p r o d u c t s . E v e n if t h e y 

c o u l d i n c l u d e t a x e s in s e l l i n g p r i c e s , t h i s w o u l d b e o f l i t t l e b e n e f i t 

d u r i n g d r o u g h t a n d c r o p - f a i l u r e p e r i o d s w h e n y i e l d s a r e g r e a t l y 

r e d u c e d o r v a n i s h c o m p l e t e l y . C o n s e q u e n t l y , f a r m t a x d e l i n q u e n c y 

is l a r g e w h e n p r i c e s a n d w e l d s a r e l o w . 

S o m e s t u d e n t s of p u b l i c f i n a n c e s u g g e s t t h a t t h e r e s p o n s i b i l i t y of 

a d j u s t i n g finances t o H u c t u a t i o n s in i n c o m e b e s h i f t e d t o g o v e r n 

m e n t a l uni ts a n d t a x b u r d e n s a d j u s t e d y e a r l y t o t a x p a y e r s ' c u r r e n t 

i n c o m e s . C u t l e r this a r r a n g e m e n t , w h e n y i e l d s , p r i c e s , o r w a g e s 

w e r e hi i ;h . t ax levies w o u l d b e h i g h e r t h a n n e c e s s a r y t o m e e t c u r 

rent e x p e n d i t u r e s , s o t h a t a c a s h r e s e r v e w o u l d b e bui l t u p a n d 

t a x e s m i g h t b e r e d u c e d t o less t h a n t h e a m o u n t r e q u i r e d t o m a k e 

e n d s m e e t w h e n p r i c e s , y i e l d s , a n d i n c o m e s w e r e a t l o w l e v e l s . W i t h 

t h i s s l i d i n g s c a l e o f t a x l e v i e s , c u r r e n t f a r m p r o p e r t y t a x e s w o u l d 

t e n d t o b e m o r e in l ine w i t h c u r r e n t f a r m income, a n d r u r a l tax 
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delinquency would b e r e d u c e d . 4 3 Flexibility might also b e increased 
by supporting services like schools and roads more largely through 
a combination of local, state, and federal taxes, rather than pre
dominantly through local assessments as is now so frequently the 
case . F e d e r a l and state governments secure a large portion of their 
revenues from income, sales, and related non-property taxes. 

In spite of its many weaknesses, the general property tax will 
undoubtedly continue for some time to be the major source of local 
revenue, in many cases furnishing a substantia] part of state revenue 
as well. It is a tax which can be administered more effectively by 
local governments than can many others. If local governments are 
to retain any degree of autonomy, it is desirable that they raise at 
least a substantial proportion of the revenue required to finance 
their services, or completely divorce the raising and spending of 
public funds. After all, if every tax were judged only by its faults, 
none would be acceptable . Consequently, every effort should be 
m a d e to make the general property tax operate as well as possible. 

Increasing Agricultural Income. T h e farm tax problem m a y be 
at tacked from the angle of increasing farm income and, conse
quently, farm taxpaying ability. Increasing agricultural income 
would also be desirable because it would increase the income of 
city and town business and merchandising groups servicing agri
cultural communities and consequently would tend to reduce their 
tax delinquency. It should also help to bring about greater eco
nomic equality among farmers and other groups in society, and 
tend to make the economy operate more smoothly. 

Improvement of land use and farm management practices would 
help to increase agricultural income. These require both individual 
and group action. T h e individual farmer can increase his farm in
c o m e by adjusting land use to natural soil a n d climatic conditions, 
and organizing his ranch or unit for economically efficient and 
stable operation. Keeping accurate and systematic farm records and 

4 3 With such public budgeting and sliding-scale revenues, a high quality 
of government personnel would be required if pork-barrel methods and waste
ful exploitation of surpluses in good years are to be avoided. Improvement 
of local government personnel through establishment of the merit system of 
rating and appointment, rather than extreme decentralization and popular 
election of many officers, would undoubtedly improve the general quality of 
local government administration and strengthen American democracy as a 
whole. It would also tend to establish government service at the local level on 
a professional basis. 



L A N D T A X A T I O N 5 9 9 

accounts should b e encouraged. Group action is necessary to control 
effectively the use of land and block it into efficient units in many 
areas. G r o u p action of farmers, particularly in the semi-arid sec
tions, will permit area diversification and enable individual opera
tors to secure higher and more stable returns. Group action is also 
essential for effective cooperative marketing and more effective con
trol of prices and output. But. a broad educational and research 
program will be necessary before successful group action on any ex
tensive scale will b e assured for American farmers. However , if farm 
land assessments can be improved along the lines suggested, if local 
governmental costs can be reduced by more efficient administration 
and organization and the tax base broadened, and if farmers can 
improve agricultural income through individual practices and co
operative effort in production and marketing, American agriculture 
will be more prosperous and, incidentally, the farm tax delinquency 
problem will be largely solved in the process. 

" W r e c k i n g Value** T a x a t i o n o f F o r e s t L a n d s . T h e adminis
tration of the property tax is chiefly responsible for problems of 
forest taxation. Forest land taxation policies have contributed 
greatly to t h e increase in public forest land ownership in recent 
years, because of chronic tax delinquency and abandonment of cut-
over lands. Forest lands have not been assessed on annual produc
tive capaci ty or ability to pay, but on the value which would be 
secured by wrecking the forest and selling the products. In other 
words the general property tax has been so administered that 
usually forest lands are assessed at their full stumpage value ( v a l u e 
of the land and standing t i m b e r ) , and annual taxes have been 
assessed against this s tumpage or "wrecking" value. T h e forest crop 
does not mature annually, and even in those cases where systematic 
management has resulted in cutting a given proportion of the 
growth each year, so as to sustain the forest on a permanent produc
tion basis, taxes have frequently equaled or exceeded annual re
turns. Under these conditions private forest owners have "wrecked" 
their properties by cutting off the entire stand, taking their profit, 
and abandoning the resulting cut-over tracts. 

It is essential in many areas that changes b e made in the methods 
of taxing private forest lands, if private forest ownership on a perm
anently satisfactory basis is to survive. Obviously, in an industry 
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with the economic characteristics of forestry, the tax system, to 
operate satisfactorily, must levy taxes more in keeping with current 
ability of the forest owners to pay. Under the general property tax 
laws, timber is assessed as real estate and part of the land; but if it 
is to be managed to provide recurring timber crops , it must b e taxed 
as a crop and not as real estate. Assessment, year after year, of the 
accumulated timber growth of many seasons does not make any dis
tinction between the land itself, which remains, and the timber, 
which does not remain but is the crop or income from the capital 
( t h e l a n d ) . T h e uncertainty of future tax levies (uncer ta inty in the 
sense of a fear of periodical increases without w a r n i n g ) has been 
one of the greatest obstacles to the pract ice of good forestry. As
sessments naturally increase as trees approach merchantable size; 
and this puts pressure on the owner to market his product at the 
earliest possible moment, although his own interest and the public 
interest might be served more effectively otherwise. T h e principle 
of taxing the land annually a n d the timber only when it is cut and 
the income realized is one which students of forest economics 
recommend as most desirable to incorporate in forest land tax 
policies. 

T h e Wisconsin Fores t Crop L a w makes such a distinction be
tween land and timber, and fixes the annual land tax for 5 0 years, 
since entry of lands under the law constitutes a contract for that 
period between the state and the owner. T h e Wisconsin law fixes a 
tax on forest land at a figure which represents the value of the land 
for growing timber. F o r example, an acre of forest land capable of 
producing 2 0 0 board feet of t imber yearly at a value of $5 per thou
sand feet would earn $1 per acre per year. T h e owner pays 10 cents 
per a c r e annually as a tax, which in this case equals 1 0 per cent of 
the timber produced yearly. W h e n the timber is cut, he pays an 
additional 1 0 per cent of the s tumpage value of the products re 
m o v e d . 4 4 

T h e annual rate of 10 cents per acre paid as an annual tax by the 
private owner averages considerably less than the usual taxes levied 
by local government on forest lands within its boundaries. H o w 
ever, in the Wisconsin Forest C r o p L a w . the state also makes a con
tribution to the local governments, so that the 10 cents per acre and 

4 1 See Wisconsin Conservation Department, " T h e Wisconsin Forest Crop 
and Woodland Tax L a w s , " Madison, Wisconsin, 1 9 3 8 , pp. 4—5. 
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the state contribution comprise a more satisfactory income for local 
governments than a growing delinquent ta.\ list.4"' Moreover, owners 
of forest crop land who enter lands under the Wisconsin Forest 
Crop Law must pay up any unpaid back taxes before making entry, 
so that local governments receive appreciable sums which would 
have been lost if private owners abandoned their cut-over lands and 
allowed them to revert to public ownership. 

The Prhiriple o f the Severance Tax . Payment of the 10 per 
cent of stumpage value of products removed when timber is cut, as 
provided in the Wisconsin Forest Crop Law. is in reality a severance 
tax. Such severance or yield taxes, in the case of natural resources 
like forest lands, are generally considered sound by most students of 
forest economics. Such a plan has distinct advantages from the point 
of view of the forest owner; but certain disadvantages for govern
ments, and other difficulties arise from its use. 

The principal disadvantages of such a tax plan include the neces
sity for state-wide administration and distribution of the proceeds 
among local jurisdictions. This frequently raises serious problems. 
Lack of a definite method of determining the rate of the yield tax 
is also considered a serious weakness by many. This, combined with 
the difficulty of adapting irregular revenue receipts to local govern
mental fiscal requirements, has led some students to consider the 
yield-tax plan distinctly inferior to other possible solutions of the 
forest tax problem.4" Although the Wisconsin Forest Crop Law has 
not operated long enough for final judgment to be passed upon its 
success, it has worked sufficiently well thus far to demonstrate the 
distinct possibilities in such a plan of taxation, given intelligent and 
sympathetic understanding and support by state and local people. 
Under the Wisconsin plan, the local governments are assured a com
paratively regular amount of annual per-acre revenue, approximately 
half of which comes from the state and the other half from the 
owner, who finds his annual payment low enough so that he can pay 

* A The Wisconsin Forest Crop Law provides that when funds appropriated 
for the state coutributium to local governments are not suiheient to pay 10 
cents per acre on all land, the funds must be prorated. (Ibul., p. 6 . ) 

** "The yield tax plan appears distinctly inferior to other possible solu
tions of tlte problem, and is therefore not recommended. T h e fact that after 
twenty years of experiment no state has yet succeeded in setting up a satis
factory yield tax of broad application is evidence of the difficulties involved." 
( F - R. Fairehifd et at.. "Forest Taxation in the United Slates," U. S. Depart
ment of Agriculture, Miscellaneous Publication 2 1 8 . October 1935, p. 6 3 8 . ) 
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it, and moreover finds it good business under the fixed, fifty-year 
plan to do so, and "grow" his crop of trees on a permanent sus
tained-yield basis. 

In the Wisconsin law, administration of the severance tax is based 
upon filing with the Conservation Commission regular reports of 
cuttings made. Certification of cuttings is made by the owner to the 
Conservation Commission, or the Commission may itself determine 
the amounts cut. The severance tax is assessed and levied against 
the owner by the Tax Commission, in accordance with a stumpage 
schedule determined by it. 

Other plans suggested for overcoming present defects of the 
property tax on forest land generally involve the principle of adjust
ing annual tax burdens more nearly to the ability of forest owners to 
pay currently. 4 7 

Effects of General P r o p e r t y o r ad V a l o r e m T a x a t i o n of Min
eral L a n d s . The utilization of mineral lands is a mining or extrac
tion business, not a crop or genetic business. Consequently, the 
public has a very vital interest in mineral resources, and many be
lieve the public is entitled to a larger share of the income from min
ing than from genetic industries. The fact that many large mineral 
properties are owned by absentee owners also tends to cause rela
tively heavy taxation of such properties. Taxation trends, in some 
cases, also reflect an indirect attempt to reacquire basic natural 
wealth which has passed into private ownership. Supplementing 
these philosophical considerations is the very practical fact that de
posits are immobile and cannot escape heavy taxation by moving 
away. Moreover, their per-acre and aggregate value is high in com
parison with that of much other local property. The net result is that 
local taxing units in need of more revenue often tax mineral indus
tries heavily. 

The heaviest tax burden on mineral industries is imposed by state 
and local governments. State and local taxes are largely ad valorem 
on mineral reserves as well as on active mineral properties. Reserves 
are taxed annually, perhaps for long periods, before they come into 
production, and this policy affects exploitation of mineral resources 
much as the general property tax affects forest land. In addition to 
these property taxes, there are in some areas u group of special taxes 
on minerals called "tonnage taxes," "severance taxes," "net proceeds 
of mines taxes," and "royalty taxes." 

1 7 For an analysis of these plans see ibid., pp. 6 3 9 - 6 4 0 . 
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T h e ad valorem or general property tax collected annually by 
state or local governments on all minerals, whether in production or 
in reserve, is the most anti-conservational of all taxes. T h e effects of 
this type of tax are viciously cumulative, forcing overdevelopment 
of mine capaci ty and generally chaotic development a n d extraction 
of mineral deposits. It puts a premium on use of the least expensive 
methods of extraction, in spite of the fact that such methods m a y 
ultimately lock up or permanently destroy important reserves. In 
addition to these vicious effects, the valuations on which ad valorem 
taxes are based vary widely in different localities, causing enormous 
tax burden disparities among individual properties, among taxing 
divisions, a n d a m o n g states. Proper valuation of mining properties is 
a matter requiring long experience, yet valuations in many states are 
determined by untrained and unqualified locally elected assessors. 4 '* 

S u g g e s t e d I m p r o v e m e n t s in M i n e r a l L a n d T a x a t i o n . M a n y 
students of mineral land taxation argue that the ad valorem tax 
should b e abolished or significantly reduced, in favor of some form 
of annual production or yield tax. Objections to abandoning the a d 
valorem tax entirely include the fact that it would favor concentra
tion of mineral reserve ownership in very few hands, and hence p u t 
a premium on monopoly. One solution of present mineral land t a x 
difficulties might lie to assess such taxes on a scale which would 
make it possible for operating mines to carry reserves essential for 
prudent investment in plant, a n d yet to discourage accumulat ion 
beyond this requirement. One possible solution might be reduction 
or elimination of ad valorem taxes on reserves held by operating 
companies in amounts representing a reasonable ratio to their pro
duction. F o r reserves held beyond this ratio, ad valorem taxes might 
be maintained or e v e n increased. This procedure might result in 
reversion to public ownership of many important mineral reserves 
which cannot be used until the distant future. State and local gov
ernments might suffer temporary Joss of revenue, but this loss would 
be m a d e up by various yield taxes on active mines, reasonable a d 
valorem taxes on the limited reserves retained by mining companies , 
and later might b e more than equaled by collection of royalties from 
reserves under state ownership."* 

Regardless of the revisions that are ultimately worked out, poli
cies of mineral land taxation, like those of forest land taxation, need 

* 4 Nationul Resources Board, Report to the President, 1934 p. 427. 
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to be thoroughly revised to secure wise use of these vital resources. 
Certain types of mineral lands will need to be treated differently 
from others. T h e specific taxation policies adopted should b e such as 
will fit the peculiar requirements of the particular mineral resource 
to achieve wise utilization. 

T a x a t i o n o f L a n d U s e d f o r T r a n s p o r t a t i o n . Streets and roads 
a r e public property and are not taxable. In the case of railroad 
rights-of-way, ownership is private and consequently these rights-
of-way are taxable. Railroad rights-of-way cover some 4 million 
acres, having a value of some 3 billion dollars, while street and road 
rights-of-way combined, covering more than 21 million acres, have 
an est imated valuation ( b a s e d on investment in road construction 
and r ight -of -way) of over 34 billion dollars, or more than 11 times 
as m u c h as the valuation of railroad rights-of-way. W i t h this large 
valuation of highway and street rights-of-way eliminated from prop
erty taxation, the amount of revenue raised by local governmental 
property taxes for roads a n d streets is appreciably reduced. In the 
absence of this property valuation as a source of tax revenue, other 
means must b e provided for financing the cost of constructing and 
maintaining the ever growing network of streets and roads. Gasoline 
taxes and motor vehicle registration fee taxes have already been 
raised to comparatively high levels in many s t a t e s . 5 0 County, town
ship, and city property taxes for construction and maintenance of 
streets and roads are also depressingly high in many areas. T h e use 
of special assessments on contiguous property holders, to finance 
paving or other street improvements, places heavy financial burdens 
on many city dwellers. Increases in property taxes can be m a d e in 
some areas, b u t for t h e nation as a whole the financing of the in
creasing annual burden of support of roads and streets must be 
borne by more widespread taxation of property or increased federal 
appropriations ( federa l aid to cities and counties, as well as to 
s ta tes ) to reduce inequalities in tax burdens in various areas for 
support of the highway system. 

In recent years, diversion of revenues collected specifically for 
highway construction and maintenance to other uses than for high
w a y purposes has been a serious factor in reducing the amounts 

:*° In some of the southern states, total gasoline taxes amount to as much 
as 12c per gallon— lc for the federal government, 6ff for the state, 3( for the 
county, and 2c for the city in which the gas is purchased. T h e total price 
of gasoline in many of these areas is less than twice the tax, or in other words 
the taxes represent more than half the total cost of gasoline. 
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a v a i l a b l e for s t r e e t s a n d r o a d s . It h a s b e e n e s t i m a t e d t h a t a r o u n d 20 
p e r c e n t of spec ia l -user taxes , largely gasol ine taxes a n d m o t o r 
vehic le registrat ion fees, a r e d i v e r t e d t o o t her p u r p o s e s t h a n r o a d s . 
" T a x e s by t h e m i l e " are f u n d a m e n t a l l y sound, b e c a u s e t h e y c o n s t i 
t u t e special se rv ice c h a r g e s against m o t o r t r a n s p o r t a t i o n for r o a d 
c o n s t r u c t i o n , m a i n t e n a n c e , a n d a d m i n i s t r a t i o n . T h e regis t rat ion f e e 
has been general ly r e g a r d e d as a " r e a d i n e s s to s e r v e " c h a r g e , w h i l e 
t h e g a s o l i n e t a x is a c h a r g e b a s e d on t h e m e a s u r e o f use . Divers ion 
of these r e v e n u e s t o o t her t h a n h i g h w a y p u r p o s e s brings a b o u t far -
r e a c h i n g d e t r i m e n t a l effects, inc luding e n c o u r a g e m e n t of h i g h e r 
m o t o r taxes , e n d a n g e r i n g r o a d b o n d indebtedness of s tates , j e o p a r 
dizing t h e l a r g e investment in h i g h w a y s , subjec t ing motorists t o 
d o u b l e taxat ion , imposing on t h e m as a class a d i s p r o p o r t i o n a t e 
s h a r e o f t h e cost of g o v e r n m e n t , a n d m a n y o t h e r ser ious c o n s e 
q u e n c e s / ' 1 

U r b a n T a x D e l i n q u e n c y . W i d e s p r e a d u r b a n rea l -es ta te del in
q u e n c y a n d reversion to publ ic o w n e r s h i p o n a level e q u a l t o o r 
h i g h e r t h a n t a x d e l i n q u e n c y a n d t a x - d e e d f o r e c l o s u r e on a g r i c u l 
tural lands has a p p e a r e d in the U n i t e d Sta tes in r e c e n t years . T h i s 
indicates t h e e x i s t e n c e of v e r y serious w e a k n e s s e s in present u r b a n 
land taxat ion m e t h o d s . G e n e r a l p r o p e r t y tax assessment p r o c e d u r e 
is o n e of t h e most significant c a u s e s of d e l i n q u e n c y on u r b a n as well 
as agr i cul tura l lands. T h e real p r o p e r t y tax is t h e chief s o u r c e of 
most munic ipal r e v e n u e in the U n i t e d States , as it is in most rural 
loca l g o v e r n m e n t a l units. T h u s , m e t h o d s of levying a n d adminis ter 
ing g e n e r a l p r o p e r t y taxes significantly affect t h e d e v e l o p m e n t o f 
u r b a n p r o p e r t y . 

U r b a n t a x d e l i n q u e n c y r e a c h e d a l a r m i n g h e i g h t s d u r i n g t h e d e 
pression thirties. M a n y cities h a d m o r e than 4 0 per c e n t c u r r e n t tax 
d e l i n q u e n c y , a n d in some, a c c u m u l a t e d tax d e l i n q u e n c y e x c e e d e d 
t h e c u r r e n t levy/''-' H e a v y tax d e l i n q u e n c y , par t icular ly the c h r o n i c 

fll See Roy F. Britlon, 'Tuxes by the Mile," Proceedings of the 32nd-
33rd Annual Conference of the American Roadhuifden Association, 1935-36, 
National Press Building. Washington, D. C-, pp. 226-236 . 

" T h e median tax delinquency (or 4 5 0 v i l h s of 150.000 population 
reached 15 per cent in l'J32 and 25 per cent in 1933, declining gradually to 
11 per cent by 1938. The 20 cities showing widest fluctuations in tax receipts 

had a median delinquency of 40 per cent in 1933. In 1938. the ratio .if back 
taxes to current levies for 118 cities of over 50.000 population was 48.6 per cent 
(newly one-hatf). In nine of these cities, the ratio was more thai 100 per cent, 
and only 6 cities had a ratio of less than 10 per cent, averaging 7.2 per cent. 
Even arrears as low as - 2 per cent of current | e v i e s are serious-fc-r example. 
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delinquency in blighted and slum areas, partially explains the fact 
that in February, 1933, more than 1100 local governments in 42 
states had defaulted on their bonds or other obligations."' 1 

An important cause of high urban real-estate tax delinquency is 
the lack of intelligent planning in development of urban patterns. 
This results in conditions which create high costs of rendering neces
sary services by the city goverment, and makes for high tax levies. 
F o r example, traffic congestion requires heavy expenditures for 
municipal services to direct and regulate traffic/' 4 Blighted areas are 
unable to bear their proper share of the tax burden, with the result 
that a greater tax burden is laid upon other areas of the city. More
over, the cost of providing new facilities required by people who 
have moved to escape from decaying or blighted areas is large. 
Population movement from such areas often leaves behind unused 
schools, libraries, and other public utilities that must be supplied a t 
considerable cost to the new suburbs. Large apartment houses, sky
scrapers, or industrial buildings which are allowed to invade resi
dential areas require installation of high-pressure water mains for 
fire control, larger sewers and more expensive streets. Slums usually 
constitute great fire hazards, which increase the city's protection 
costs and raise insurance premiums of property owners. "There is 
hardly a single manifestation of the inefficient urban pattern that 
does not add its mite to the cost of municipal servicing." :'"' 

Another significant cause of urban tax delinquency is found in 
property tax assessment and administration procedures. Numerous 
investigations of the ratio of assessed value to market value of urban 
property reveal great i n e q u a l i t i e s . U r b a n property assessment gen
erally is very unscientific and non-uniform. Assessment is much 

the city of Birmingham's whole health and sanitation program represents only 
7.1 per cent of its annual budget, while San Francisco finances all its library 
and recreational facilities with 7.1 per cent of its budget. (National Resources 
Planning Board, Public Land Acquisition in a yational Land Use Program, 

Part II, p. 4 . ) 

a a Evans Clark, "Internal Debts of the United States," Macmillan, 1935. 
quoted in National Resources Planning Board, Public Land Acquisition. 

M I t has been estimated that traffic congestion in Manhattan costs $500 ,000 
per day and in Cincinnati, $100,000 per day. (National Resources Committee, 
Urban Planning and Land Policies, Report of the Urbanjsm Committee, Gov

ernment Printing Office, 1939, p. 2 2 2 . ) 
5 5 National Resources Planning Board, Public. Land Acquisition, p. 3. 
i F ' Jo-seph D. Siherherz, "The Assessment of Real Property in the United 

States," New York State Tax Commission Special Report no. 10, Albany, New 
York, 1936. 
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worse in some states than in others, but a high degree of variation 
and rcgrcssivity is found in all states. One of the most important 
reasons for this is the small size of many assessing units, which 
justify only a part-time official and, combined with the practice of 
electing assessors for comparatively short terms, seriously reduces 
assessment efficiency.""'7 

Special assessments are levied rather generally in American cities, 
and extensive use of tin's form of tax is an important factor account
ing for severe real-estate tax delinquency in a great number of cities. 
In many cases, use of special assessments has brought about ex
travagance in urban improvements, excessive debt, and extreme 
hardships for some property owners. Although special assessments 
have proved useful in many areas, they should be supplemented 
by other taxes which will not place the entire burden of certain 
public improvements on owners of property contiguous to or near 
these improvements. In many cities, a general levy would be a 
more just and equitable way to defray the costs of a public im
provement. 

Reduct ion i>f U r b a n T a x Delinquency. Permanent reduction 
of urban real-estate tax delinquency requires a planned program of 
land use control and development, as well as specific revisions in 
the tax system. Such control is being increased through zoning ordi
nances and related police power and eminent domain procedures. 
Some specific changes in the tax system which would improve as
sessments and reduce delinquency include more scientific appraisal 
of urban real estate, and use of a graded tax plan which would as
sess laud and improvements at different rates. 

Scientific Appraisal of Urban Real Estate. Scientific appraisal of 
urban real estate requires the use of sound methods and adequate 
appraisal tools. Development of the unit rule in land valuation has 
l)een important in seeming more accurate appraisals. The standard 
physical unit is a strip of land one foot wide and of ordinary lot 

8 1 Then- are nearly 1 6 , 0 0 0 assessing units in the United States, almost 
2 0 0 0 of which a r e in the state of Minnesota. 1 6 0 0 in Iowa, nearly 1 6 0 0 in 
Pennsylvania, e t c . W h e r e the county is nut the assessing unit, the borough, 
ward, town, precinct ( o r even in some cases a special tax district ) may be the 
unit of assessment. In 4 0 of the 4 8 states, assessors are elected. In 6 of these, 
t h e assessors of certain towns o r cities are appointed; in 17 states, the assessor's 
term of office is limited to one or two years, but he may be re-elected t o 
succeed himself. In only one state is the term longer than four years ( G e o r g i a , 
which has a six->ear t e r m * . National Resources Commit tee , Urban Planning 
.nut Land Policies, vol. II , PP- 2 9 5 - 2 9 6 . 
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depth—usually 100 feet. Front foot values based on sales data and 
other information are assigned for various blocks. The front half of 
the strip is considered more valuable than the back half, and is 
ordinarily valued at two-thirds of the whole. Adjustments can b e 
made by the use of a formula for lots of greater or less than stand
ard depth, allowing certain adaptations for corner lots. 

The unit rule removes much of the guesswork from land assess
ment, but it is not equally applicable to all kinds of land, and sup
plementary methods must be developed to secure scientific appraisal 
of certain types of urban property. Zoning ordinances unthought of 
when the unit foot rules were first established have been adopted in 
recent years to stabilize land use and strengthen resistance to unde
sirable change. Certain modifications will be necessary in the unit 
foot rules of value first developed during the period when full con
vertibility of land was universally assumed. It is possible that the 
unit square foot basis may become the standard for assessment of 
suburban residential real estate, whenever zoning has established 
protection and some degree of stability. 

With permanence of development as much assured as possible 
under modern zoning ordinances, every part of a spacious lot be
comes just as important a part of the whole landscape frame of the 
dwelling as any other part, and the theory that the front half equals 
in value two-thirds of the whole is not valid. The general tendency 
to consider corner residential sites more valuable because of the 
gain in light secured by such locations may also be outmoded, be
cause loss of privacy, sidewalk repairs, snow removal, noise of traffic, 
and related considerations make it a grave question whether the 
corner site in a properly planned and effectively zoned residential 
area really confers any benefit or not. In the case of industrial prop
erties, the square foot measure is already applied even in cities 
where the unit front foot is used as the basic measure for all other 
property. 

The Graded Tax Plan. In the case of city sites, where mere space 
is the most important attribute, land is genuinely non-reproducible, 
although it ma}- to a slight extent be made more available for urban 
use by clearing, draining, grading, etc. The purchaser of an urban 
site buys an irreproducible good and he will pay for it according to 
its anticipated future income. If heavy taxes detract from the pros
pects of his anticipated profits he will pay less for the land because 
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ol t h e m . In contras t , a tax on buildings ( w h i c h a r e r e p r o d u c i b l e ) 
tends to raise rents a n d therefore also their selling p r i c e / ' " 

O u t of this s i tuat ion g r o w s the i m p o r t a n t social considera t ion that 
t a x e s on i m p r o v e m e n t s d i s c o u r a g e buildings b y r e d u c i n g profits, 
w h e r e a s l a n d t a x e s s t i m u l a t e b u i l d i n g b y d e c r e a s i n g t h e p r i c e o f 
land so that it b e c o m e s easier to a c q u i r e , a n d by penal izing t h e 
holder of v a c a n t land. ' '" This difference in i n c i d e n c e w a r r a n t s a d is 
t inction b e t w e e n t h e tax t r e a t m e n t s of u r b a n l a n d a n d of i m p r o v e 
m e n t s . T h e p r o b l e m of tax adminis t ra t ion on u r b a n r e a l e s t a t e 
w o u l d b e c o n s i d e r a b l y r e d u c e d if taxes w e r e levied on the land 
a l o n e , a n d t h e t a x p a y i n g abil i ty r e p r e s e n t e d by i n c o m e - p r o d u c i n g 
i m p r o v e m e n t s r e a c h e d through an i n c o m e tax . Bui lding w o u l d b e 
d o u b l y e n c o u r a g e d b e c a u s e t h e t a x o n l a n d w o u l d k e e p v a l u e s d o w n 
a n d m a k e land easier to a c q u i r e , a n d el imination of taxes on im
p r o v e m e n t s w o u l d also m a k e building less difficult. M o r e o v e r , s p e c 
ulation in land values w o u l d b e d i s c o u r a g e d , a n d s u c h p r o c e d u r e s 
w o u l d b e m u c h m o r e justifiable a n d e q u i t a b l e than present h o m e 
s t e a d e x e m p t i o n a n d related m e a s u r e s of g r a n t i n g relief t o urban 
h o m e o w n e r s . * 1 0 

T h e most o u t s t a n d i n g e x a m p l e o f differential taxat ion in t h e 
U n i t e d S t a t e s is f o u n d in P i t t s b u r g h . L a n d is t a x e d at r a t e s t w i c e 
as high as those on i m p r o v e m e n t s . P r o p o n e n t s of the g r a d e d - t a x 
plan c l a i m that t h e tax has s t imula ted hutUVmg a n d d e c r e a s e d the 
b u r d e n on h o m e o w n e r s , w h i l e o p p o n e n t s c l a i m s that the l a r g e vol
u m e of c o n s t r u c t i o n in P i t t sburgh dur ing t h e i n t e r w a r period c a n 
not b e a t t r i b u t e d to the g r a d e d - t a x law, a n d that the c i ty has no 
a d v a n t a g e o v e r o t h e r cities. F u r t h e r m o r e , t h e y c la im that rents in 
P i t t sburgh in r e c e n t y e a r s h a v e been h i g h e r t h a n in o t h e r c i t i e s . , ; 1 

Similar differentiat ion of t a x e s o n u r b a n l a n d a n d i m p r o v e m e n t s is 
found, in v a r y i n g d e g r e e s , in n u m e r o u s cities of w e s t e r n C a n a d a , 
Austral ia , N e w Z e a l a n d , South Afr ica , a n d o t h e r c o u n t r i e s . a -

*"Ci . Craves, op cit.. p. 135. 
v 'National Resources Gimmittec, Urban Planning and Land Policies. 

p. 305 . 
•"Ibid., p. 306. 
8 1 Thomas C. McMahon, "Pittsburgh Graded Tax on Buildings." Pmcvi'd-

inft* of the Satumtd Tax Assocuition, Ii)2fi. pp. 133-140; and Edward F. 
Daume, "A Critical Analysis of the Operation of the Pittsburgh Graded Tax 
Law," Annals of the American Academy of Political and Social Science, March 
1930, pp. 145-156. 

•* National Resources Committee. Urban Planning, and Land Policies, 
p. 307. 
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Other Improvements. N u m e r o u s o t h e r i m p r o v e m e n t s s h o u l d b e 
m a d e in t h e a s s e s s m e n t a n d a d m i n i s t r a t i o n of u r b a n r e a l - e s t a t e 
t a x e s . F o r e x a m p l e , t h e n u m b e r of assess ing uni ts s h o u l d b e r e 
d u c e d , assessors s h o u l d b e a p p o i n t e d on a qual i f ied bas is , a n d m o r e 
sc ient i f ic a n d u n i f o r m m e t h o d s of a p p r a i s a l s h o u l d b e e s t a b l i s h e d . 
I m p r o v e m e n t s in o r g a n i z a t i o n a n d a d m i n i s t r a t i o n of c i t y g o v e r n 
m e n t , a l o n g t h e lines of t h e c i t y m a n a g e r p l a n , w o u l d d o m u c h t o 
i m p r o v e t h e eff ic iency a n d t o r e d u c e t h e c o s t of m u n i c i p a l s e r v i c e s . 
T h e s e i m p r o v e m e n t s , t o g e t h e r w i t h e l i m i n a t i o n of t h e a b u s e of 
s p e c i a l a s s e s s m e n t s , u s e of t h e g r a d e d t a x p l a n , w e l l - p l a n n e d , e f fec 
t i v e l y a d m i n i s t e r e d z o n i n g o r d i n a n c e s , b u i l d i n g a n d s a n i t a r y c o d e s , 
a n d r e l a t e d l a n d u s e c o n t r o l d e v i c e s , w o u l d d o m u c h t o m a k e c i t ies 
b e t t e r p l a c e s to l ive , a n d w o u l d r e d u c e u r b a n t a x d e l i n q u e n c y t o a 
m i n i m u m . 
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C H A P T E R S E V E N T E E N 

C O N S E R V A T I O N O F L A N D 
R E S O U R C E S 

T H E rapid settlement of the United States was accompanied by the 
waste and depletion of many important basic natural resources 
which w e r e so abundant that neither public nor private agencies felt 
any great responsibility for their conservation or protection. In 
recent years, however , the economic and social consequences of 
wasteful utilization have b e c o m e more apparent; and the public is 
now more a w a r e of the desirability—and often the necessity—of 
using natural resources so as to permit a more permanently pros
perous economy. 

T H E N E E D A N D N A T U R E O F C O N S E R V A T I O N 

Public interest in conservation was first aroused by the decline of 
fisheries and forests, but was intensified during the thirties with dust 
storms in the Plains, severe soil erosion and fertility impoverishment 
in the South and other areas, and by declines in certain types of 
wildlife, game, and minerals. 

T h e M e a n i n g o f W a s t e . Conservation means protecting land 
resources against wasteful exploitation. W a s t e m a y be defined as 
socially uneconomic use of resources resulting from failure to coin-
bine factors of production to obtain maximum net returns, or from 
failure to evaluate properly social costs and benefits. Briefly, waste 
means failure to attain the most economic social use. W a s t e results 
in a dwarfed realization of the potential want satisfactions in natural 
resources. 

T h e many forms of waste include failure to utilize natural re
sources or energies when available, to utilize them competently, to 
arrange them in appropriate forms and combinations at proper times 
and places, to employ them in quantities indicated by prudent use 
and needs, to take into consideration losses involved in certain uses, 
to balance present against future uses, to balance individual against 

6 1 2 
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collective use of resources, and to apply human intelligence effec
tively. 1 

The distinction between waste and loss is not simple. For in
stance, many pioneers moving westward in the early part of the last 
century cut off and burned much virgin timber in order to use the 
soil for producing crops. From the pioneer's point of view, and that 
of his contemporary generation, the immediate result is net benefit 
or progress, and would not be considered either waste or loss. A 
generation or two later, however, decreasing supplies of good timbei 
may make it appear preferable to have preserved the forest in the 
interests of long-run social benefit. 

Certain types of waste, particularly the more obvious kinds and 
those resulting from common land utilization practices, can be elim
inated with planning, concerted effort, and human intelligence. In 
the past, there has been a considerable lag between the time when 
better utilization methods were developed and the time when they 
have been put into widespread practice. This educational lag has 
been a very important cause ol waste, and only by greatly increas
ing the efficiency of the educational system can such lags be 
shortened. 

Growing C o n c e r n o v e r Waste* In earlier periods, when the 
threat of famine was very real and scarcity of many goods and serv
ices general, thrift was considered a virtue. Such a virtue, however, 
was regarded as an individual rather than a social matter. It is one 
of the paradoxes of history that serious concern over waste as a 
social problem developed only after society entered upon an econ
omy of potential abundance. 

Shortly after the turn of the century there developed a concern 
for waste as a social problem, and students of public administration 
focused their attention on forests, fisheries, minerals, and other ex
haustible natural resources. The era of rapid economic expansion 
and development in the nineteenth century, and the increased rate 
of use accompanying the First World W a r took a great toll of 
American natural resources. 

Wasteful resource utilization has not been restricted to the United 
States, although the rapid development of this country has helped 
to make consequences of wasteful exploitation more spectacular. 

1 F u i U h * * - uml u thr i sources of waste see H. S. Person, "Waste,™ in 
t.ncvclopjrtiw of the Social Sciences, vol. X V , p. 3 6 7 . 
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Developing agriculture has greatly modified plant and animal life 
in various parts of the world, and has usually tended to accelerate 
the rate of land degradation. Great areas of formerly useful l a n d -
especially in China, North Africa, Asia Minor, and North A m e r i c a -
have been rendered unfit for use. This has been partly caused by a 
declining water supply a n d destructive floods; but soil erosion a n d 
fertility depletion on an appalling scale are obvious in many older 
areas. In the United States, excellent examples of this can b e seen in 
longer-settled areas like the southern Appalachians. 

Extensive depletion of mineral resources is much more recent but 
no less obvious. In older districts a n d nations, depletion has fre
quently outweighed the advance of technology; a good example of 
this is England , which was the largest producer of coal and iron ore 
and the principal source of the world's copper , lead, and tin in the 
first half of the nineteenth century. Today, England's copper is all 
but gone, lead a n d tin are nearing exhaustion, and output of the 
Cumberland iron mines ( t h e only source of rich iron ore in Bri tain) 
is steadily declining. English coal mining has now reached the stage 
of increasing costs, and output per man per year has been declining 
since 1883 in spite of increased technical knowledge and engineer
ing skill. Competi t ion of lands recently brought into production, 
where costs are declining and yields per miner are still going up, has 
contributed to the serious economic difficulties of English mining in 
recent y e a r s . 2 

N a t u r e a n d M e a n i n g o f C o n s e r v a t i o n . Conservation in a nar
row and restricted sense means preserving earth resources in unim
paired efficiency, or as nearly unimpaired as wise exhaustion or the 
nature of the particular case allows. In this restricted sense of "pres
ervation," conservation usually involves reduction of the rate of 
resource disappearance, use, or consumption, and a corresponding 
increase in unused surplus left a t the e n d of a given per iod . 3 C o n 
servation should not b e confused with "economizing," since the 
latter does not necessarily affect the rate of consumption, but ex
presses ratio of input to output, or of sacrifice to benefit. Economiz
ing may, of course, result in conservation, depending upon the 

2 Cf . F . G. Tryon, "Conservation," in Encyclopaedia of the Social Sciences, 
vol. IV. 

3 Zimmermann defines conservation as "any act of reducing the rate of 
consumption or exhaustion for the avowed purpose of benefiting posterity." 
See Erich VV. Zimmermann, World Resources and Industries, Harper, 1 9 3 3 , 
p. 7 9 3 . 
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n a t u r e of the industry ( w h e t h e r c o m p e t i t i v e or m o n o p o l i s t i c ) a n d 
t h e elast ic i ty of d e m a n d . In a p r i c e s y s t e m , e c o n o m i z i n g includes all 
efforts to i m p r o v e the e c o n o m i c rat io of o u t p u t t o input or, in social 
te rms , t o i m p r o v e the rat io of benefit to sacrifice. 

This definition of c o n s e r v a t i o n , w h i c h e m p h a s i z e s c u r t a i l m e n t of 
p r e s e n t c o n s u m p t i o n for t h e f u t u r e , restr ic ts e c o n o m i c c o n s e r v a t i o n 
t o m a x i m i z a t i o n of social net re turns o v e r t i m e . If t h e t e r m conser
vation is appl ied t o all kinds of r e s o u r c e s , t h e r e is no a l t e r n a t i v e t o 
using this b r o a d definition in its e c o n o m i c m e a n i n g , b u t t h e defi
nition c a n n o t b e u s e d in a physical sense for b o t h f u n d a n d flow 
r e s o u r c e s . 4 

T h e t h r e e major t y p e s of r e s o u r c e c lasses ( 1 ) fund, or exhaustible, 
r e s o u r c e s ; ( 2 ) flow r e s o u r c e s ; a n d ( 3 ) biological resources—involve 
different p r o b l e m s of conservation. '" Fund, or exhaustible, r esources 
s u c h as coal a n d oil, a r e l imited in a m o u n t , a n d c o n s e r v a t i o n m a y 
be defined as a d e c r e a s e in t h e r a t e of c o n s u m p t i o n w h i c h will l e a v e 
m o r e a v a i l a b l e for f u t u r e u s e . C o n s e r v a t i o n o f f u n d r e s o u r c e s in
volves h i g h e r prices in the present a n d m a y b e a t t a i n e d best b y 
monopol is t i c c o n t r o l . " T h e principal difficulty in d e t e r m i n i n g the 
p r o p e r r a t e of use involves evaluat ion of the d y n a m i c f a c t o r s of 
technologica l c h a n g e s a n d the possibilities of subst i tut ion . 7 T h e s e 
f a c t o r s v a r y for e a c h r e s o u r c e a n d c o n s e q u e n t l y , t h e p r o b l e m s of 
c o n s e r v a t i o n c a n b e realist ically a p p r o a c h e d only b y a c a r e f u l a n a l 
ysis of t h e physical a n d e c o n o m i c fac tors involved. 

Flow r e s o u r c e s o c c u r per iodica l ly o v e r t ime—such , f o r e x a m p l e , as 
w a t e r flow, sunshine, prec ipi ta t ion , a n d fertility f r o m t h e act ion of 
solutions a n d organisms in t h e soil c o m b i n e d with o r g a n i c m a t t e r 
f o r m e d by g r o w t h of roots . C o n s e r v a t i o n m e a n s using these re 
s o u r c e s in s u c h a w a y that physical w a s t e ( n o n - u s e ) is minimized 
a n d involves an increase in the r a t e of use ." 

Biological resources of plant a n d animal life h a v e c h a r a c t e r i s t i c s 
of b o t h fund a n d flow r e s o u r c e s u p o n w h i c h t h e y a r e d e p e n d e n t . 
T h e y a r e unlike fund o r How r e s o u r c e s in t h a t their a n n u a l p r o d u c 
tivity m a y be d e c r e a s e d t h r o u g h exploi tat ion, m a i n t a i n e d at existing 

* A. C. Bunce, Economics of Soil Conservation, Iowa State College Press, 
1942. p. 3. 

> Ibid., p- 4. 
* Harold Hotelling. "The Economics of Exhaustible Resources," Journal of 

Political Economy, vol. XXXIX, no. 2, April 1931, pp. 137-175. 
1 Bunce, op. cit., p. 5 . 
* Lor. cit. 
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levels, or increased through human action. Conservation, under 
these circumstances, may be defined as the maintenance of the pres
ent level of productivity . 0 

T h e kind of conservation p r o g r a m established and its success in 
conserving land resources will be determined largely by two major 
forces : ( 1 ) the stage of industrial development of the nation— 
that is, status of the changing quantitative relationships of natural 
resources to supplies of labor, capital, and management , and the 
changing economic a n d social values of such resources; a n d ( 2 ) 
the philosophic doctrines that sanction prevailing economic insti
tutions a n d c u l t u r e . 1 0 T h e first of these t w o major forces involves 
all the material environment and the machinery of social control. 

T h e M o v e m e n t to C o n s e r v e i n t h e U n i t e d S t a l e s . N o nation
wide appreciation of or movement toward conservation of natural 
resources developed until the latter part of the nineteenth c e n t u r y . 1 1 

Attention was first drawn to the rapid decline of fisheries and for
ests, and the national concern caused the creation of the office of 
Commissioner of F ish and Fisheries in 1871 . T h e American For
estry Association was organized by private citizens in 1875, with 
the purpose of promoting public appreciation of scientific forestry 
and timber culture; and began a movement which led to a forestry 
bureau in the Depar tment of Agriculture, and to the creation of 
the first national forest reserve in 1891 . An irrigation division (in 
the United States Geological S u r v e y ) organized in 1888 later grew 
into the Reclamation Service. T h e Geological Survey activities in 
classifying public domain resources w e r e expanded into a Bureau 
of Mines in 1910 . In 1892, the Yellowstone National P a r k t imberland 

»lbid., p. 4 . 
, n C f . R. T. Ely et «/., The Foundation* nj ':nLo.,(ii I'l'-s^ctittj, Macmillan, 

1918 , pp. 9 8 - 9 9 . 

" A t w o o d points out that by 1670 , certain towns i i Massachusetts were 
becoming "much straitened" for building timber, and that before another hun
dreds years had passed, larger cities like Boston and Philadelphia were experi
encing a shortage in easily available timber resources. In 1681 , William Perm 
signed an ordinance which required that in clearing land one out of five acres-
should be left in trees. In 1828, John Quinc> Adams, recognizing the impor
tance of live oak timber in the construction of battleships, established a naval 
station in the Jive oak region of Pensacola, Florida, and set aside 3 0 , 0 0 0 more 
acres of land for the cultivation of the live oak trees. Thus a national reservation 
and careful, if not scientific, forestry were inaugurated; the project was 
abandoned, however, during the administration of Andrew Jackson. W . W . 
Atwood, " T h e Conservation Movement in America ," in Parkins and Whitaker, 
Our National Resources and their Conservation, pp. 2 , 3 . 
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reserve was created by President Harrison, who set aside 13 million 
acres as forest reservations before his term expired. President Cleve
land, who followed Harrison, withdrew 21 million more acres from 
the public domain and placed them in forest reserves. l -

The conservation movement was given considerable impetus by 
President Tluwlore Roosevelt, and In Cifford Pincliot, appointed 
head of the Department of Agriculture's Division of Forestry in 
1898. Conservation was first of all applied to forests, under the 
wise leadership of Pincliot, and coal came next with the Ballinger-
Pinchot controversy, which hinged principally on the conservation 
of coal. 1 1 On March 4. 1907, Roosevelt appointed the Inland Water
ways Commission, consisting of nine members, including Piuchot. 
In its first report to President Roosevelt, this commission emphasized 
relationships between forests, water supply, and stream flow, and 
pointed out how control and use of water would conserve coal, iron, 
and soil, at the saint* time contributing to necessary forest pres
ervation. 1 4 The Inland Waterways Commission suggested a con
ference of governors of the various states; and on May 13, 1908, 
such a conference (known as the "White House Conference") was 
held. Shortly afterward. Roosevelt appointed Pinchot as chairman 
of the new National Conservation Commission, which was divided 
into four sections assigned respectively to minerals, waters, forests, 
and soils. In the eighteen months after the White House Confer
ence, forty-one state conservation commissions and fifty-one conser
vation commissions representing national organizations were created. 

President Roosevelt also organized the North American Conserva
tion Conference, which was hold in Washington on February 18, 
1 9 0 9 . Canada, Newfoundland, and Mexico were invited to appoint 
commissioners to consider conservation with the United States com
missioners. In the same month, he requested the world powers to 
meet at the Hague for the purpose of considering conservation of 
the earths natural resources. In addition to bringing the question 
of conservation to the foreground of human consciousness, he with
drew more than 234 million acres of land from private entry during 
his administration.'"' 

'•Ibid., p. 4 . 
" J o h n h e . Tl,c United States Oil Policy, Yale University Press, 1928, 

p. 2*1. 
" V a n l ( W and llavemeyer. Conservation of Our Natural Resources, 

MavrniUan. p. 6 . 
' W W . , pp. 10 -U. 
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In spite of Roosevelt's aggressive leadership in the matter of 
conservation, Congress failed to enact any legislation or appropriate 
any funds for the National Conservation Commission. In 1910 , 
Charles R. Van Hise, then President of the University of Wiscon
sin, long a m e m b e r of t h e Uni ted States Geological Survey, and 
a m e m b e r of the Whi te House Conference , published in revised 
form lectures delivered at the University of Wisconsin, entitled, 
" T h e Conservation of Natural Resources in the United States." This 
volume appeared shortly after publication of the report of the 
National Conservation Commission, and for many years served as 
the most authoritative and concise statement of the conservation 
problems facing the United States. 

During the First W o r l d W a r , the conservation movement w a s at 
least momentarily sidetracked. Many state conservation commis
sions were not maintained, although the work they did has branched 
out into various fields, a n d some corporations a n d private concerns 
have adopted practices tending to conserve natural resources. In 
many states, fish and g a m e commissions have tended to develop 
into strong conservation agencies protecting scarcer g a m e and limit
ing the season in which other g a m e can b e hunted. Some states 
h a v e m a d e significant efforts in building up within their depart
ments of agriculture and industry important branches or bureaus 
for the conservation and development of natural resources. Some 
corporations h a v e developed far-sighted policies in utilizing natural 
resources. However , too many private concerns have taken a short
sighted view, a n d some resources have been exploited in a wasteful 
manner . 

R e c e n t C o n s e r v a t i o n P r o g r a m s . Almost every President since 
T h e o d o r e Roosevelt has withdrawn a vast amount of land from the 
public domain, and this land has been carefully studied and classi
fied for its respective uses. In 1920 , Congress passed a general 
leasing law whereby government lands containing coal , petroleum, 
gas, oil shale, phosphorus, and sodium salts are to be leased on a 
royalty basis and not sold. T h e National Park Service was organ
ized in 1916, and the national parks have been m a d e sanctuaries 
where certain wild g a m e and wildlife can live and increase undis
turbed. These parks today comprise an important par t of the recrea
tional land areas of the nation. 
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T o d a y t h e federa l g o v e r n m e n t , as w a s noted in C h a p t e r X I V , 
o w n s a c o n s i d e r a b l e a c r e a g e of lands c o n t a i n i n g i m p o r t a n t minerals , 
as well as a n u m b e r of irrigation a n d p o w e r plants , millions o f a c r e s 
of forest lands in its forest reserves , a n d m a n y a c r e s of rec rea t ional 
lands , t h r o u g h its national parks a n d national m o n u m e n t s . F r o m t h e 
s tandpoint of w i t h d r a w a l o f c e r t a i n of t h e s e i m p o r t a n t t y p e s o f 
land b o m p r i v a t e exploi tat ion a n d w a s t e , t h e c o n s e r v a t i o n m o v e 
m e n t in the U n i t e d S t a t e s in r e c e n t y e a r s c a n b e c o n s i d e r e d q u i t e 
effec t ive , a l t h o u g h in m a n y c a s e s w i t h d r a w a l m o v e m e n t s t o o k p l a c e 
too late a n d w e r e very m u c h on t h e o r d e r of c losing t h e d o o r af ter 
t h e horse w a s stolen. 

F r o m t h e s t a n d p o i n t o f p r e v e n t i n g w a s t e in uti l izing l a n d r e 
sources , t h e r e c o r d h a s b e e n ev en less i m p o s i n g until v e r y recent ly , 
w h e n as a n e m e r g e n c y depression m e a s u r e to stabilize e m p l o y m e n t . 
Pres ident F r a n k l i n R o o s e v e l t e m b a r k e d u p o n var ious p r o g r a m s , 
m a n y of w h i c h w e r e i m p o r t a n t in the field of c o n s e r v a t i o n . F o r 
e x a m p l e , the Civilian C o n s e r v a t i o n C o r p s , es tabl ished dur ing t h e 
thirt ies , m a d e trails , fire lanes , a n d h i g h w a y s in t h e nat ional forests 
a n d r e m o v e d d e a d t i m b e r a n d debris , r e p l a n t i n g b u r n e d - o v e r a r e a s 
on a la rge scale in m a n y sect ions. L a r g e federal a p p r o p r i a t i o n s h a v e 
b e e n m a d e since 1933 for t h e s tudy of soil erosion, a n d for costs 
of an ac t ion p r o g r a m t o e l iminate it. N u m e r o u s a r e a s h a v e b e e n 
se lec ted for intensive e x p e r i m e n t a t i o n , w i t h t h e h o p e that m e t h o d s 
w o u l d b e d i s c o v e r e d o r d e v e l o p e d that f a r m e r s c o u l d use to p r e v e n t 
soil erosion and fertility w a s t a g e . T h e T V A, financed b y l a r g e C o n 
gressional a p p r o p r i a t i o n s , u n d e r t o o k c o n s t r u c t i o n of a n u m b e r of 
reservoirs in the T e n n e s s e e Val ley t o prevent Hoods a n d increase 
low-cost w a t e r p o w e r ava i lable for industry a n d d o m e s t i c use. T h e 
T V A has d r a w n u p ex tens ive plans for c o n s e r v a t i o n of forests a n d 
soils, a n d is d e v e l o p i n g plans for i m p r o v e d utilization of all types 
of lands within the a r e a . T h e Nat ional R e s o u r c e s P l a n n i n g B o a r d 
w a s a p p o i n t e d In President Frankl in Roosevel t to inventory the 
natura l r e s o u r c e s of t h e nat ion a n d suggest plans of utilization t o 
c o n s e r v e t h e m a n d stabilize e m p l o y m e n t . T h e A A A h a s t e n d e d t o 
e n c o u r a g e , t h r o u g h its benefit p a y m e n t s , agr i cul tura l l a n d utiliza
tion p r a c t i c e s w h i c h p r e v e n t soil erosion a n d maintain or i m p r o v e 
soil fertility. 

C o n s e r v a t i o n m e a s u r e s fitted in well w i t h t h e p e r i o d of d e p r e s s i o n 
a n d the e m p l o y m e n t p r o g r a m s of t h e thirties. As a result , t h e p u b l i c 
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is m u c h more conservation-conscious than in earlier years, and 
farm and ranch lands of the nation were better prepared to meet 
the demands of the W o r l d W a r II period of the early forties. 

However , on many private lands and some public lands, over
grazing, erosion, and depletion of soil fertility still occur ; shore-
breeding species of fish are diminishing; private forests are being 
cut over, burned, and abandoned; wastes in bituminous coal mining 
average 3 5 per cent, 2 5 per c e n t of which is avoidable; and com
petitive drilling, in the case of oil production, causes formidable 
losses of oil and gas . 1 " 

T h e Costs o f C o n s e r v a t i o n . It is generally assumed that private 
or personal sacrifice and postponement involved in any conservation 
project promises a net economic gain or at least sufficient return to 
cover the costs of such postponement and sacrifice. Conservation 
frequently involves not only postponement of possible present 
income and satisfaction of immediate wants, but a considerable cash 
outlay for taxes, interest, and upkeep of land resources. 

Unless private proprietors contemplate a net economic gain, or 
at least a return sufficient to cover costs of postponement and sac
rifice, they will not postpone or forego immediate exploitation or 
use, and consequently will not conserve. 

T h e personal financial conditions of private proprietors, the pres
ent and prospective commercial value of their properties, and the 
uncertainties of the future are all important factors in determining 
whether t h e pr ivate user will conserve or exploit his property. II 
the immediate needs are not pressing, and if a sufficient monetary 
return from the increase in value (conservation increment) seems 
assured, it may b e good business to save and wait. On the other 
hand, if financial needs are pressing and if the prospective increase 
in value within a reasonable t ime is not inviting, conservation 
clearly appears to b e undesirable for the individual. F o r example, 
from a private standpoint, the amount that the utilizer of land can 
afford to spend to conserve his resources, whether agricultural, for-

1 6 Tryon concludes that the success of the conservationists in checking 
wastes attributable to the competitive system is small, but that chemists and 
engineers have aided conservation by their improvement of technical processes. 
For example, in the production of lead and zinc, selective flotation and recovery 
of large amounts of those metals, formerly wasted because they could not be 
separated, have been made possible. Efficiency of utilizing coal and producing 
oil has been greatly increased. (Tryon, op. cit-, pp. 2 2 8 - 2 2 9 . ) 
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est, mineral, or other land, is limited by the present value of antici
pated returns from the expenditure. If borrowed funds are spent, 
the rate ot interest would be an important consideration in deter
mination of present value of future returns; while it the land user's 
own capital is used, the rate of interest on alternative investments 
must be considered. 1 1 

Rationing of credit by credit agencies may cause uneconomic 
exploitation, through limitation of loans or high interest rates. In 
the case ol loans for personal expenditures, an uneconomic disin
vestment may occur because the individual is unable to relate his 
time preference to the interest rate by borrowing, in the case of 
production loans, a high interest rate or limitation on the size of 
the loan may prevent the individual from adjusting his farming to 
a more profitable and eonservutional system. l h 

Tin* Principle of Optimum Land Use Intensity. Land utiliza
tion, from the entrepreneurial or management point of view, is 
governed by the Principle vf Optimum Intensity. Optimum in
tensity, we learned in Chapter V, is the point when value of the 
marginal unit ol cost 1 actors put into land is equal to value of the 
marginal unit of output from the land. By this definition, optimum 
intensity takes account of the economic effects of fertility or produc
tivity depletion to the marginal increment in volume ot output; or, 
in other words, a decrease in the present \alue ot future income 
caused by the marginal output is considered part of marginal cost. 1" 
However, as one author points out, optimum intensity does not 
always require maintenance of the producing ability of land. Only 
if value ol marginal output equals or exceeds costs ol obtaining the 

1 1 Cf. t r i e Englund, " U hat Price (Joi nerval ion. Land Policy Review, 
*ul. I l l , no 2, March-April 1940, p. ] ; and Siegfried von Ciriacy-Wantnip, 
"Soil Conservation in European Farm Management," Journal of Farm fc'cu-
nomict, vol. X X , no. 1 , Februar} liJ38, p. 8ij. 

' - A . C. Bunce, "Society am) Conservation," lMnd Policy Review, U. S. 
Department of Agriculture, Bureau of Agricultural Economics, vol. IV, no. 6, 
)>„»• 1941. pp. ) 5 .md lb. 

" I n individual enterprises, assuming free competition and perfect fore
sight, optimum intensity is reached at a point where value of the marginal 
unit of human effort put into the land is equal to value of the marginal unit 
of output from land use. However, these values are not limited to monetary 
units. A self-sufficient family farm, for instance, places certain important 
\klufttmn or utilities upon an increased supply of food, clothing, and shelter 
and compares with this utility or satisfaction the disutility of increasing units 
«f work. 

file:///alue
file:///klufttmn


622 LAND ECONOMICS 

product, plus costs of restoring productive ability lost in obtaining 
the product, does land conservation become an economic possibility 
at the point of optimum intensity.-11 Thus, the principle of optimum 
intensity does not in itself imply land conservation. In fact, it may 
mean the exact reverse, because in certain periods and localities, 
maintenance of productive ability, on agricultural, mineral, or any 
other type of land may be economically impossible and also socially 
undesirable. This would be true in every instance in which con
servation diverts productive factors from fields in which the present 
value of their marginal product is higher. 

There is some question whether the principle of optimum in
tensity, with due consideration of prevailing interest rate and 
entrepreneurial time preference and foresight, determines the eco
nomic possibilities of land conservation for individual action. For 
example, although it is generally held that "maintenance of the 
plant is a necessity," it is true that costs of maintaining "the plant," 
whether in agriculture or any other industry, are important before 
the plant is built or acquired. Costs of maintaining a fixed plant, 
however, do not determine the most economic volume of output 
at any given time or place. Thus, in the case of individual farmers 
or businessmen utilizing land, the interest rate in relation to the 
value of the expected output would determine the degree of in
tensity maintained for the purpose of land conservation."-1 

Individual and Social Interests in Conservation. Even if we 
assume that the principle of optimum intensity determines tbe 
economic possibility of land conservation for individual action, the 
question arises whether it leads to desirable results for the economy 
as a whole. If the classical assumption of free competition and per
fect foresight is employed, conservation is achieved when marginal 
return of a unit of a production factor invested in land maintenance 
equals marginal return from the best alternative use.-2 According 
to this concept, conservation or exploitation is economic for society 

-° Cf. Siegfried von Ciriaey-Wantrup, "Economic Aspects of Land Con
servation," journal of Farm Economics, vol. X X , no. 2, May 19:18, pp. 4 6 2 - 4 6 3 . 

- 1 F o r a discussion of this point see W . J . Roth's discussion of Siegfried 
von Ciriacy-Wantrup's "Soil Conservation in European Farm Management," 
op. cit., pp. 1 1 5 - 1 1 8 , and Ciriacy-Wantrup's reply in "Economic Aspects of 
L a n d Conservation," p. 4 6 3 . 

- - Cf. Walter W . Wilcox, "Measures Needed to Achieve Constant and 
Efficient Production," Journal of Farm Economics, vol X X I , no. 4 , November 
1939 , p. 8 6 4 . 
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w h e n i t is e c o n o m i c f o r t h e i n d i v i d u a l . ' - 1 1 H o w e v e r , t h i s a s s u m p t i o n 

o f h a r m o n y h a s b e e n c h a l l e n g e d o n t h e g r o u n d s t h a t , i n r e a l i t y , 

" w e h a v e t o d e a l w i t h c o n f l i c t i n g o p i n i o n s a n d i n t e r e s t s b e t w e e n 

d i f f e r e n t e n t r e p r e n e u r s a n d b e t w e e n t h e m e m b e r s o f s o c i e t y w i t h 

r e g a r d t o l a n d u s e , o r a n y t h i n g b u t h a r m o n y . " - 4 M o r e o v e r , w h e n 

t u r n - e c o n o m i c c o n s i d e r a t i o n s a r e i n v o l v e d , a s t h e y n e c e s s a r i l y a r e , 

e c o n o m i c g r o u n d s a l o n e c a n n o t b e u s e d i n d e t e r m i n i n g t h e s o c i a l 

d e s i r a b i l i t y o f c o n s e r v a t i o n . R e l i a b l e g u i d a n c e n e c e s s i t a t e s c o n s u l t a 

t i o n o f o t h e r s o c i a l s c i e n c e s a s w e l l a s e c o n o m i c s . - * 

M a n y a r g u e t h a t t h e p r o b l e m o f c o n s e r v a t i o n a r i s e s b e c a u s e t h e 

i n t e r e s t s o f i n d i v i d u a l o p e r a t o r s a n d s o c i e t y d i f f e r . F o r e x a m p l e , a n 

i n d i v i d u a l m a y n o t d e s i r e t o i n v e s t i n c o n s e r v a t i o n t h o u g h s u c h 

a c t i o n m a y b e d e s i r a b l e f r o m s o c i e t y ' s p o i n t o f v i e w , b e c a u s e s o c i e t y 

a n d t h e i n d i v i d u a l h a v e d i f f e r e n t t i m e p r e f e r e n c e s . ' S o c i e t y , " w h i c h 

is e x p e c t e d t o e x i s t in p e r p e t u i t y , s h o u l d h a v e a d i f f e r e n t s t a n d a r d 

of v a l u e s a s b e t w e e n t h e p r e s e n t a n d f u t u r e f r o m t h a t o f t h e i n d i 

v i d u a l , w h o s e a p p r a i s a l o f t h e f u t u r e is g o v e r n e d b y h i s o w n s h o r t 

s p a n of l i f e , a n d p e r h a p s b y a s h a d o w y a l l o w a n c e f o r a g e n e r a t i o n 

o r t w o o f h i s d e s c e n d a n t s . " - ' 1 

T h i s d i f f e r e n c e b e t w e e n i n d i v i d u a l t i m e p r e f e r e n c e a n d s o c i a l 
t i m e p r e f e r e n c e i n d i c a t e s a c o n f l i c t b e t w e e n t h e s o c i a l a n d t h e 
i n d i v i d u a l p o i n t o f v i e w , in r e g a r d t o c o n s e r v a t i o n . H o w e v e r , t i m e 
is n o t t h e o n l y i m p o r t a n t f a c t o r d e t e r m i n i n g d i f f e r e n c e s in i n d i -

" " I n the case where exploitation is economic for the individual when 
all costs h a v e been included, it appears that it is also economic for society ." 
A - C . B u n c e , " T i m e Preference and Conservat ion," Journal of Farm Eco
nomics, vol. X X I I , no. 3 , August 1 9 4 0 , p . 5 4 2 . 

-•Gutmar L a n g e , " A Neglected Point in the Economics of Soil Conserva
t ion," Journal of Farm Economics, vol. X X I J 1 , no. 2, May 1 9 4 1 , pp. 4 6 7 - 4 6 8 . 
In replying to Lange ' s theory, Bunce and Wilcox "apprec ia te that where indi
vidual and group economic interests diverge, as is conceivable in a number of 
cases , it would b e necessary t o have rules and regulations with regard to group 
action. In case there is a divergence of the individual's and group's economic 
interest, the majority must be permitted to dictate to the individual." T h e y also 
point out four cases where eAploitatioo may o c c u r : i 1 ) when it is economic for 
the individual, in which case the problem of determining whether individual 
und social objectives are compatible must be faced; 1 2 ) where all costs are not 
borne by the entrepreneur, but may be partly transferred to society or to other 
persons in society; ( 3 ) w h e r e c u s t o m a » d ignorance a r e involved; a n d ( 4 ) 
where rigidities in the price structure and abnormally high interest rates are 
involved. ( A . C. B o n c e and W . W . Wilcox , " A Neglected Point in the E c o 
nomics of the Soil : A R e p l y , ' Jourtutl of Farm Economics vol X X I I I no <L 
M a y 1M1, p p . 475-177.) . « « . * . 

1 1 C f . B u n c e and Wilcox, op. cil., p. 4 7 6 ; and L a n g e . op. cil., p. 4 6 8 , 
** Enghind . <»i> c t r . p. 2. 
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vidual and social conservation activities. T h e concept of individual 
and social t ime preference has been used as a blanket rationalization 
of why society needs to act to conserve resources, but in reality it 
is a matter of individual judgments, freedom, and economic com
pulsion as against social values and compulsion. T h e time prefer
ence concept might be replaced with two others to explain the 
causes of deviation in interests between the individual and society 
in conservation: ( 1 ) differences between prices available to the 
individual and society, including interest rates; and ( 2 ) consump
tion values of society which are social choices society makes simplv 
because of what the people want (recreation, scenery, e t c . ) . Social 
value judgments are quite separate from individual economizing 
a n d m a y therefore conflict .- 7 Many individuals a n d groups in society 
have divergent interests; and these conflicts of opinion and interest 
among the members of society necessitate compromises.-* 

Society usually has at its disposal superior facilities and instru
ments with which to predict the future. Moreover, society by its 
own action will influence future events much more than will actions 
of the individual operator , or even groups of individuals, in most 
cases; so that society can make better predictions as a rule. This has 
an important bearing upon major cost items involved in conserva
tion—particularly prices, the rate of interest, and taxes. 2 1 ' As a result, 
economic plans devised by the individual and society would often 
b e different. Even if society a n d the individual are influenced by 
the same economic motives and make use of identical accounting 
systems, they might arrive at entirely different land use recommen
dations. T h e individual might not accept society's recommendations 
without compensation. 

E v e n if we assume a c o m m o n economic maximization goal, how
ever, private individuals and society do not use identical accounting 
systems. T h r e e important differences in the cost accounting include: 
( I ) differences between costs of exploitation or benefits of con
servation ( a p a r t from capital losses) as these affect the individual 
and society; ( 2 ) carntal losses or gains not always impinging upon 

- T These concepts are analyzed in Bimce, "Society and Conservation," 
pp. 1.5 and 16. 

- H "Such a compromise is in many instances derived frojij incommensurable 
objectives," and "seldom allows itself to be expressed in the simple mathe
matical symbol of a sum of individual plans, as suggested by so many econ
omists." See Lange , op. cit., p. 470. 

Ibid., p. 471. 
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the individual ; a n d ( 3 ) differences in pr ices ava i lable t o society and 
individuals . 1 1 " F o r e x a m p l e , c e r t a i n cost i tems in society 's b u d g e t -
especial ly labor costs—may b e q u i t e difference f rom those of indi-
\ iduals. If there is w i d e s p r e a d u n e m p l o y m e n t , soc ie ty m a y invest 
in c o n s e r v a t i o n without depr iving t h e p e o p l e of p r e s e n t e n j o y m e n t 
of their b u y i n g p o w e r or t h e a d v a n t a g e of i n c r e a s e d r e s o u r c e s for 
h i t u r e use . In o ther w o r d s , it c o u l d utilize p r o d u c t i v e p o w e r , includ
ing labor , w h i c h o t h e r w i s e w o u l d b e idle a n d p e r h a p s need t o b e 
m a i n t a i n e d b y p u b l i c e x p e n d i t u r e s for u n e m p l o y m e n t relief. C o s t s 
to soc ie ty of such labor involved in a c o n s e r v a t i o n p r o g r a m w o u l d 
b e c o m p u t e d q u i t e differently f r o m l abor cos ts i n v o l v e d in c o n 
servation p r o g r a m s of a p r i v a t e e n t r e p r e n e u r . 3 1 

Individual a n d social n e t r e t u r n s s e l d o m c o i n c i d e a n d , l ikewise, 
p r i v a t e a n d publ ic interests in land c o n s e r v a t i o n a r e s e l d o m identi
cal . C o n d i t i o n s essential for h a r m o n y i n c l u d e : ( 1 ) equal i ty of 
k n o w l e d g e b e t w e e n t h e individual a n d specia l ized g r o u p s p r o v i d i n g 
informat ion for t h e organiza t ion r e p r e s e n t i n g soc ie ty as a w h o l e , 
especial ly with r e f e r e n c e to f u t u r e t r e n d s a n d social costs a n d 
benefits ; ( 2 ) this k n o w l e d g e must be a d e q u a t e l y reflected in exist
ing pr ices d e t e r m i n e d under p u r e c o m p e t i t i o n , the individual must 
be responsive to p r i c e in his e c o n o m i c activit ies , a n d all significant 
costs a n d benefits m u s t i m p i n g e on t h e individual ; ( 3 ) intangible 
e n d s desired b y t h e individual must b e the s a m e as those of society 
as a w h o l e a n d t h e y must b e a t t a i n a b l e b y individual ac t ion ; a n d 
(4) t h e r e must be flexibility in t h e possibilities of c h a n g i n g t h e 

c o m b i n a t i u u of t h e f a c t o r s o f p r o d u c t i o n s o that a d j u s t m e n t s in t h e 
propor t ions u s e d m a y b e a t t a i n e d easily in response to c h a n g e s in 
c o s t s , pr ices , a n d e x p e c t a t i o n s . 3 - T h e c o n t r a s t o f t h e s e r e q u i r e m e n t s 
with condi t ions that ac tual ly prevail explains the lack of c o i n c i d e n c e 
of p r i v a t e and public interests in laud c o n s e r v a t i o n . 

I n d i v i d u a l D i f f e r e n c e s in C o n s e r v a t i o n C o s t s . N o t only a r e 
there f u n d a m e n t a l differences or conflicts b e t w e e n individual o r 
pr iva te a n d social points of v i e w , plans , a n d p r o g r a m s with respect 
to conservat ion a n d land use . but t h e r e a r e i m p o r t a n t differences 
in t i m e p r e f e r e n c e a m o n g individual o p e r a t o r s within a given g r o u p 
in t h e e c o n o m y . F o r e x a m p l e , o n e f a r m o p e r a t o r m a y h a v e m u c h 

Bunce, Economics of Soil Conservation, p. 111. 
" Cf- Englund, op. cit,, p. 3, and Lange, op. cit., pp. 471 ff. 
« For a more detailed analyse, of these esseutia) conditions, see Bunco, 

Economies of Soil Conservation, pp. 101-105. 
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better information upon which to base his expectations or anticipa
tions than his neighbor has. As a result, he may adopt land utiliza
tion plans and practices quite different from those of his neighbors, 
even though he may be operating the same type and size of farm. 
Moreover, one operator m a y obtain credit on more favorable terms, 
and might therefore be more willing to invest in conservation. As a 
matter of fact, there are great variations in individual credit ratings, 
with especially significant differences in terms on which credit can 
be secured by the average individual and the large operator or 
corporate unit. Fur thermore , the cost structure a n d the system of 
accounting and appraisal differ so much with the type of farm that 
significant differences would occur in the land use plans developed. 

T h e great variety in types of farms in the United States in certain 
areas, and even within major regions., necessarily results in a great 
variation in t h e conservational attitudes, plans, and programs of nu
merous land operators. In general, it can be said that family-sized or 
less commercialized operating units are ordinarily more interested in 
productivity maintenance and conservation practices than are large-
scale commercial units. In agriculture, for example, the operator 
of a family-sized farm does not consider labor supplied b y himself 
and his family as a variable cost, and therefore does not calculate 
net return as a business entrepreneur or the operator of a large 
commercial unit would count i t . a 3 

T h e case of an institutional owner or operator differs considerably 
from that of a private owner or operator. F o r e x a m p l e , private cor
porations have several advantages over natural persons, as proprie
tors managing natural resources subject to conservation. Some of 
these include: (1) the legal attribute of succession which to some 
extent relieves the corporation of the restrictions of a brief and 
uncertain term of life; (2) the relative ease with which property 
rights may b e transferred between individual shareholders and 
converted into cash ( l i q u i d i t y ) , ( 3 ) the superior ability of the cor
poration to borrow funds, which removes its investment projects 
from the limitations of personal financial ability and from direct 
competition of private pecuniary necessities; ( 4 ) the more central
ized control of a considerable portion of the supply of certain 
limited resources which is often sufficient to establish actual or 

3 3 Lange states that, in his opinion, "This is a more plausible explanation 

of the difference in conservation activities of the European peasants as com

pared with the American fanners, rather than a reference to different phi

losophies of life." ( L a n g e , op cit., p. 4 7 4 . ) « 
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p o t e n t i a l m o n o p o l y ; ( 5 ) t h e a b i l i t y of c o r p o r a t i o n s t o s e c u r e e x p e r t 
m a n a g e m e n t w h i c h s o m e w h a t r e m o v e s c o r p o r a t e m a n a g e m e n t f r o m 
t h e m o r e i m m e d i a t e i n t e r e s t s o f p r i v a t e p r o p r i e t o r s h i p , a n d s h o u l d 
t e n d t o re f lec t t h e s o c i a l i n t e r e s t a n d p u b l i c w e l f a r e . A s a m a t t e r 
of f a c t , s t u d i e s r e v e a l t h a t e x p l o i t a t i o n o c c u r s less r a p i d l y u n d e r 
m o n o p o l y t h a n u n d e r c o n d i t i o n s of c o m p a r a t i v e l y f r e e c o m p e t i 
t i o n / " 

It is o b v i o u s f r o m t h e s e e x a m p l e s t h a t d e t e r m i n a t i o n o f l a n d u s e 
p l a n s a n d c o n s e r v a t i o n p o l i c i e s is n o t a s i m p l e m a t t e r in t h e c a s e 
of t h e i n d i v i d u a l l a n d o p e r a t o r . 

Economic Conservation and Economic Exploitation. I t is 
e c o n o m i c for t h e i n d i v i d u a l t o e x p l o i t r a t h e r t h a n c o n s e r v e r e s o u r c e s 

w h e n t h e c o s t - p r i c e s t r u c t u r e is s u c h t h a t e x p l o i t a t i o n will m a x i m i z e 

i n d i v i d u a l r e t u r n s . M o r e o v e r , e x p l o i t a t i o n f r e q u e n t l y o c c u r s w h e n 

t h e i n d i v i d u a l c a n t r a n s f e r s o m e of his c o s t t o s o c i e t y , o r t o o t h e r 

o p e r a t o r s o r individuals / 1 " ' E x p l o i t a t i o n m a y a l s o o c c u r w h e n t h e 

i n d i v i d u a l , m o t i v a t e d b y c u s t o m r a t h e r t h a n i n t e l l i g e n c e , e x p l o i t s 

r e s o u r c e s t o his o w n a n d s o c i e t y ' s loss. E x p l o i t a t i o n m a y a lso g r o w 

o u t of a w h o l e g a m u t of r e s t r i c t i o n s a n d inflexibil i t ies in t h e c o s t -

p r i c e s t r u c t u r e , i n c l u d i n g e x a g g e r a t e d l a n d v a l u e s , r i g i d t a x l e v i e s , 

h i g h i n t e r e s t c h a r g e s , " s t i c k y " p r i c e s d u e t o u n e q u a l m o n o p o l i s t i c 

a * Harold Hotel ling, op. cit. This does not mean that private and public 
monopolies would achieve identical results, because private and public output 
jxilieies would differ with differing objectives. However, if private monopolies 
.ire compared with numerous competing private firms, the monopoly is in a 
position to adjust supply more effectively to demand and, as a result, may have 
an entirely different scale of cost and price relatiomhips. In many cases, adjust
ment of supply to demand involves a holding b a d or restraint on production 
or use of the resource and the resulting output, compared with the uncontrolled 
larger output and faster rate of use of the resource which tends to occur under 
competition. 

" Buncc gives ft typical example of this in the case of a tenant farmer 
who may increase his current income at the expense of the capital investment of 
the landlord to whom he has transferred, the resulting loss. "If the landlord 
takc> no steps to protect his interests, society is justified in taking action when 
the loss suffered by the landowner is greatrr than the gain obtained by the 
tenant." (Buncp, " T i m e Preference and Conservation," p. 5 3 9 . ) Another ex
ample might be the situation where, because of very seasonal employment, 
large numbers of workers are thrown on relief and unemployment rolls and 
society stands the cost of supporting these workers during the months when 
there is no private employment available. This way, exploitation may appear 
economic when actually it may be uneconomic, if responsibility for taking care 
of the labor supply so that it would be available at the times private operators 
needed it were to b e paid entirely by operators. An example of this type of 
exploitation is seasonal sugar beet labor in sugar beet growing areas. 
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468. 

influences in various segments of the economy, or any other condi
tions which prevent the price system from adequately reflecting 
supply-demand relationships, or institutional factors interfering 
with the operation of a flexible exchange economy. T h e s e forces 
might cause the individual operator to utilize land resources so as 
to obtain an urgently needed income in the present, even though 
a large future loss might b e involved/ 1 ' 1 

F r o m the social point of view, the limit of "economic exploitation" 
(exploitation justifiable on economic grounds from an individual 
point of v i e w ) is often in the decrease of returns from the land to 
a zero level. Decrease of return from virgin land—or, with most 
natural resources, including o r e deposits and forests, with increased 
use or exploitation—proceeds rapidly at first, declining gradually 
until an ultimate standstill is reached. In the case of agricultural 
land, the English Rothamsted Exper iments show that returns are 
nearly stable when fertility depletion reaches a point where a c c r e 
tions of plant lood released by climatic environment a n d natural 
physical processes of weathering just equal the decrease in fertility 
caused b y removing the yearly c rop . This m a y b e referred to as the 
"economic base level of exploitation." Any increase in output, or 
reduction of output decline above this base level, would necessitate 
increased input and would b e determined by the equilibrium of 
marginal input and marginal r e t u r n s . 3 7 

L i m i t s a n d P e r m a n e n c y o f D e s t r u c t i v e E x p l o i t a t i o n . In ac 
tual practice , however , destructive exploitation frequently proceeds 
much beyond the "economic base level of exploitation," and has 
actually resulted in reducing output to nothing, also setting in 
motion destructive forces which have wiped out "permanently" the 
possibility of growing crops. In this way, both present and future 
generations are excluded from exploiting soil productivity. A dis
tinction should b e m a d e between fertility depletion and soil de
terioration. Deterioration implies a loss in the value of the soil as 

"° Bunce points out that, from a research point of view, it is important 
to determine where conservation is economic and where exploitation is eco
nomic. He points out that this is a complicated task involving an analysis of net 
returns under private and social management, capital losses, and costs of 
changing from one system to the other, as well as an analysis of social costs not 
borne by the entrepreneur. (Ibid., pp. 5 3 9 ff.) 

" r Cf . G i i a c y - W a n t r u p , "Economic Aspects of L a n d Conservation," p. 
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p r o d u c t i o n c a p i t a l , and p e r m a n e n t l y r e d u c e d r e n t to t h e o w n e r , 
a n d higher pr ices to c o n s u m e r s . Fertility depletion, on t h e o t h e r 
h a n d , r e p r e s e n t s u s e of r e s o u r c e s t h a t c a n b e r e p l a c e d later at a 
cost e q u a l to o r b e l o w t h e cos ts of m a i n t a i n i n g t h e m , a n d n o p e r 
m a n e n t d e c r e a s e of physical p r o d u c t i v i t y a n d rent o c c u r s . 3 8 

M a n y pioneer l a n d utilization p r a c t i c e s in the per iod o f A m e r i c a n 
expansion a n d d e v e l o p m e n t s e e m e x t r e m e l y u n e c o n o m i c and w a s t e 
ful today, t h o u g h they w e r e e c o n o m i c at t h e t i m e . T h e significant 
fact is that t h e re la t ive s c a r c i t y of s o m e of these l a n d r e s o u r c e s , in 
c o m p a r i s o n with h u m a n res ourc es , h a s c h a n g e d . T h e q u e s t i o n arises 
w h e t h e r it w o u l d not h a v e b e e n " e c o n o m i c " for s o c i e t y t o h a v e p u t 
into effect c e r t a i n plans and p r o g r a m s w h i c h w o u l d h a v e p r e v e n t e d 
s u c h d e s t r u c t i v e exploi tat ion. 

I n m a n y c a s e s , s o c i e t y m i g h t v e r y w e l l h a v e b e e n justified in 
t rying to c o n s e r v e land. M a n y a r g u e that society is justified in 
investing efforts f o r land c o n s e r v a t i o n only u n d e r condi t ions w h e r e 
the interest r a t e a n d e x p e c t e d f u t u r e re turns w o u l d m a k e it impos
sible for individuals to d o so, a n d t h a t t h e interest r a t e best a p 
p l i c a b l e to soc ie ty—namely , t h e c u r r e n t r a t e o n g o v e r n m e n t b o n d s -
should a l w a y s be u s e d in c o m p u t i n g t h e s e cos ts . T h e graves t mis
take, in the minds of m a n y s tudents , is t h e c r e a t i o n of s o m e sort 
o f " c o s t - f r e e " l a u d e c o n o m i c s in o r d e r t o m a k e p r o p o s e d ac t ions 
a p p e a r e c o n o m i c a l l y desirable w h e n t h e y a r e not , a l t h o u g h these 
ac t ions m a y b e of great social v a l u e f r o m ot her a s p e c t s a n d m a y 
d e s e r v e c o n s i d e r a t i o n for that reason/" ' In o t her w o r d s , e c o n o m i c 
considerat ions a l o n e a r c not sufficient g r o u n d s upon w h i c h to base 
plans for social a c t i o n c o n c e r n i n g c o n s e r v a t i o n of l a u d resources . 
T o t ry to justify cer tain social ac t ions or p r o g r a m s strict ly on e c o 
n o m i c g r o u n d s is b o t h unscientific a n d unnecessary. T h e use o f an 
interest r a t e p e r m i t s ra t ional a c c o u n t i n g of a l t e r n a t i v e soc ia l e x p e n 
di tures . Just b e c a u s e a c o n s e r v a t i o n e x p e n d i t u r e does not p a y is no 
reason w h y it should not b e m a d e if soc ie ty w a n t s it, a n d t h e use 
of t h e interest r a t e mere ly tells h o w m u c h e a c h projec t costs so 
that w e h a v e a b e t t e r basis of c h o i c e . 

a ' S e e Rainer Schickele, "Economics of Agricultural Land IV- Adjust
ments, 1. Methodology in Soil Conservation and Agricultural Adjustment 
Research," Iowa Agricultural Experiment Station, Research Bulletin 209, 
March 1937; and Bunce, Economics of Soil Conservation, pp. 14-17. 

** This argument is advanced in Ciriacy-Wantorup's "Economic Aspects of 
Land Conservation." 
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Desirabi l i ty o f Social A c t i o n to A c h i e v e C o n s e r v a t i o n . As a 
rule, the amount which individual land operators c a n afford to 
spend in conserving their land resources is limited by the present 
value of anticipated returns from expenditures. In other words, the 
cost-price structure and future expectations are important factors 
determining how much the private operator can spend. Thus, private 
laud operators frequently find it uneconomic to safeguard future pro
ductivity, with the result that "economic exploitation" prevails. In 
other words, it does not pay or is not "good business" for the indi
vidual to pract ice conservation. Is society governed by the same fac
tors and in the same manner, or are there other considerations which 
justify public expenditures for conservation investment aside from 
the strictly economic, or those which govern operators of individual 
entrepreneurs? 

Social action to achieve conservation is desirable: ( 1 ) when it 
would b e economic for the individual operator to conserve but he 
fails to d o so; ( 2 ) when conservation is not economic for the indi
vidual but is economic for society; and ( 3 ) when intangible ends 
desired by a majority in a democracy can b e achieved only by 
collective a c t i o n . 4 " Under the first condition, social action is justified 
because it will increase both individual and social net returns. 
Society could well expend funds so long as they resulted in increas
ing the social net income—funds that in ordinary times would prob
ably b e limited to education, and perhaps subsidies for specific 
improvements . Under the second condition, a sound public policy 
and action program can be formulated only when the basic reasons 
are understood by individuals continuing an exploitive system when 
it is not economic for them to do so and results in lower net returns 
than could b e obtained from a conservation s y s t e m . 4 1 Society is 
justified in taking steps to eliminate such exploitation, but the action 
program should be directed at the basic causes operating in the 
area. U n d e r the third condition, typical examples of intangible ends 
that have high value to society but have no w a y of expressing them
selves through the pricing system are camping a n d picnic areas, 
natural scenic beauty destroyed by billboards, virgin forest strips 
on highways, and recreational values of hunting and fishing. Con-

4 0 Bunce, Economics of Soil Conservation, p. 105. 
4 1 Bunce lists some of the more obvious causes of this condition, including 

custom, lack of knowledge, insecurity of tenure, and rationing of credit. ( Ibid., 
pp. 1 0 7 - 1 1 1 . ) 
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scrvation of such values reflects thinking of the people on hroader 
than solely economic terms. 

Society, through wise financial management, may invest in con
servation without depriving the people of present enjoyment of 
buying power or increased resources for future use. This could be 
true particularly during periods in which capital and labor are idle, 
if public financing of conservation resulted either directly or indi
rectly in putting to work productive power—including labor, capital, 
laud, and management—which would otherwise be idle and neces
sitate heavy unemployment relief expenditures. Moreover, certain 
classes of resources, as we noted earlier, if not used, are forever lost 
to society, and public expenditures for development and utilization 
of these resources are justified. 

The question of how much society can afford to spend for con
servation ignores the fact that much conservation can be cost-free 
and implies that whatever is spent for conservation is withdrawn 
from current consumption or investment in some productive enter
prise; but this condition would exist only if there were no idle funds, 
idle resources, or idle labor, or if all these resources were employed 
in a way which would be more productive of public good than their 
employment in conservation work. So long as a conservation pro-
grain can be financed with public funds so that part or all of these 
idle resources will be used without diverting purchasing power 
from present consumption or, in other words, without necessitating 
curtailment in present consumption in order to insure a greater 
abundance of natural resources in the future, there is no limit to 
the amount which society is justified in spending on conservation. 
Society is justified in going beyond the point where only idle re
sources, funds, labor, or equipment are utilized in the conservation 
program, if resources put to work directly or indirectly as a result 
of expenditures substantially match the conservation effort. 4 2 

It is obvious that society can afford to spend much more for con
servation programs in some periods than in others. It is also obvious 
that methods utilized to secure public funds to finance conservation 
programs are an important factor in determining the point beyond 
which society is not justified in spending for conservation, since they 
determine the incidence of the burden for financing such programs. 
In any case, students of land economics should acknowledge that 
the price society can afford to pay for conservation is not governed 

*- 'Cf. Knslmul, pp. cii., pp. 4 ff. 
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solely b y the usual theoretical analysis of present value of future 
monetary returns, using some assumed rate of interest, but also by 
the social values which a given society (assuming p e r p e t u i t y ) must 
take into account , together with the extent to which the real cost of 
conservation can be met by using productive resources that other
wise might b e wasted through unemployment or non-use. T o this 
end, it is necessary to finance conservation on a bvidget basis defi
nitely providing for ordinary periods of surplus and deficit financing, 
in a c c o r d a n c e with years of relative prosperity and depression. 
Thus , conservation work should b e m a d e a part—in some cases per 
haps the major part—of a systematic public works and government 
spending p r o g r a m . " 

M e t h o d s o f A c h i e v i n g C o n s e r v a t i o n . T h e amount and kind of 
laud conservation which would ordinarily develop through private 
initiative in the search for economic gain would not adequately 
serve the needs of society. Conservation would occur only in areas 
where it was economic and, because of inertia, ignorance, custom, 
and similar forces, might not occur even in these areas; whereas the 
social interest, b e c a u s e of social values or the relative prosperity or 
depression status of the economy, might justify m u c h more extensive 
conservation programs. U n d e r these conditions, conservation would 
involve some degree of government regulation; and where govern
ment regulation is involved, there is more or less conflict between 
public a n d private interest. Regulative policies m a y take two main 
forms—education and compulsion. Subsidies or benefit payments 
may b e used to achieve desired goals, but these could b e classified 
as a type of economic compulsion. 

Educat ion has important possibilities as a stimulus to conserva
tion. It could tend to make people a w a r e of the importance of 
conservation, and could furnish them information which would 
assist them in making future plans and commitments. In many cases, 
a strong educational program calling attention to the need for con
servation and the social losses involved in excessive exploitation and 
waste would cause many people to effect conservation practices 
which would not necessarily give them an economic reward. T h e y 
would spend money for conservation as they spend money for other 
instruments of public welfare. However , for a large portion of the 

4 : 1 For a more complete development of this argument see Englund, 
op. cit. 
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people, mere knowledge of the facts is not enough to assure estab
lishment of a practical conservation program. 

In order to o v e r c o m e ignorance and inertia, the educational pro 
gram must be sufficiently strong and long-continued to develop a 
social philosophy, so that desire to conserve becomes part of the 
people's institutions, customs, a n d thinking. Moreover , educat ion is 
essential for enforcement and maintenance of some of the more 
compulsory methods of securing conservation, such as statutes, ordi
nances, rules, and regulations. It is essential that such educational 
work be accomplished before or at least simultaneously with the 
enactment of compulsory regulations if they a r e to b e most effective. 
If a social philosophy favorable to conservation is firmly established, 
changes in the rules of the game through changes in statutes and 
ordinances will follow logically. W i t h o u t such a social philosophy, 
passing a law will effect very little sound conservation. 

Compulsory regulation to establish and maintain land use control 
can be accomplished in many ways, including exercise of the police 
power and operation of the taxing power of government. Control 
of land use in the interests of conservation through the police power 
( t h e authority vested in the government to restrict certain uses of 
private property and private contract when their exercise jeopar
dizes tbe public health, safety, morals, or genera) welfare ) may 
be achieved by zoning ordinances or conservation districts. Taxa
tion, although ordinarily considered as a means of providing revenue 
for the support of government, can effectively control the conduct 
of persons in the possession, use, and disposition of property. 

C o n s e r v a t i o n P o l i c i e s . Use of police and taxing powers m a y be 
inadequate to secure the amount and type of land conservation 
most desirable for the general welfare . M u c h c a n b e accomplished 
under certain conditions by public assistance in the form of eco
nomic rewards to private individuals for conservation practices. 
Such public assistance can be justified on the grounds that private 
owners are performing a service of public as well as private benefit; 
and where conservation is not economic from the private entrepre
neur's point of view, such public assistance is generally necessary if 
any widespread conservation is to be effected. In the United States, 
benefit payments t o individual farm operators under the AAA for 
certain soil-building and soil-conserving practices are a good 
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example of the use of public assistance in securing conservation of 
agricultural land resources. The federal government lays down rules 
and regulations under which it will grant the individual rewards or 
payments, the arrangement taking the form of a cooperative agree
ment or contract between the individual land operator and the 
government, with certain rights and duties established for each. The 
limits to which the government is justified in spending for conserva
tion, including public assistance of this sort, have already been 
discussed. 

Use of police power, the taxing power, and public assistance 
are very important in achieving land conservation; the combined 
effect, however, of all of these devices may be inadequate. The 
alternative to private conservation of land resources is public owner
ship, and many students of land economics feel that some land 
resources, particularly those which are scarce, necessary, and of 
potentially great social value, should always remain in public 
ownership subject to private uses socially feasible at any given time. 
F o r certain types of land uses, where conservation is particularly 
uneconomic from a private entrepreneur's standpoint (especially 
those in which a long period of time is involved) the government 
can most advantageously undertake conservation through public 
ownership. However, public ownership, per se, is no guarantee that 
land resources will be conserved. For example, tax-reverted lands 
in many areas are often without any management, with the result 
that the lands are overgrazed or exploited by private entrepreneurs. 
In the forest reserves, however, the federal government has played 
an active role in controlling use of the lands, and has followed a 
sound conservation program. 

In recent years, the federal government has purchased consider
able acreages of so-called submarginal lands in the Great Plains, on 
the grounds that such purchase and control were necessary to effect 
the long-time reseeding and grazing improvement programs desir
able on these lands. Local governments and private individuals did 
not have resources or prospects of economic returns sufficient to 
induce them to undertake such a venture. Except for certain types 
of land, particularly those considered submarginal for uses which 
would be made of them under private operation, and for certain 
types of land of strategic importance to the general welfare, most 
students of land economics agree that public ownership should be 
considered a last resort, not to be used until police power, taxing 
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power, and public assistance procedures have been exhausted. H o w 
ever, society should always insist that reasonable use of lands be 
required as a condition of private title. 

It should b e kept in mind at all times that the central public pur
pose in using land is to sustain, on a comparat ively permanent basis, 
the highest possible level of living. Best land use, therefore, means 
not only improved living conditions, but improvement maintained 
on a relatively permanent basis. In order to achieve improvement 
in living conditions or attain the highest possible level of living, land 
must b e put to its highest and best use. If this is done, the conserva
tion problem will b e solved b e c a u s e highest a n d best use implies 
attaining the highest level of living possible on a comparatively 
permanent basis. Problems arising from failure to put land to its 
highest and best use will be discussed in the following pages under 
e a c h major t y p e of land, together with suggested lines of action 
toward achieving highest and hest use, and consequently toward 
conserving the land resources of the nation. 

S O I L C O N S E R V A T I O N 

T h e land's ability to support the plant and animal life involved in 
agriculture is determined by soil fertility, which refers to the whole 
complex of external factors influencing plant growth at a given time 
and place , including texture and biological status of the soil, as well 
as chemical nutrients necessary for plant g r o w t h . 4 4 T h e vital impor
tance of the top few inches of soil to successful production of plant 
growth and to support of h u m a n life through agriculture makes it 
essential that this mantle of soil be utilized so as to prevent serious 
deterioration. In many parts of the globe, practices followed in cul
tivating soil or using it for production of plants and animals have 
not maintained soil fertility or producing ability. In some cases , 
populations have h a d to move because of declining land produc
tivity; and in many areas, even where settlement has been com
paratively recent, ghost communities and ghost farms spot the 
countryside. 

Agricultural land is partly a fund resource, partly a biological 
resource , a n d partly a flow resource. This complicates the problem 
of conserving agricultural land- Agricultural production may utilize 

4 1 Cf. Ciriacv-Wantrup. "Soil Conservation in European Fann Manage
ment." pp. 87-88. 
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the stored-np fertility of thousands of years, or the fertility annually 
renewed through flow resources combined with current receipts of 
moisture and energy. Agricultural productivity may be built up by 
man over time. Conservation of agricultural land involves main
tenance of fund resources and the present level of productivity of 
the soil, assuming a given state of the a r t s . 4 5 

How Soil Fert i l i ty is Lost . Man is unable to make any sig
nificant direct changes in climate, physical relief, or the geological 
character of the parent rocks from which soil is formed; but he may 
change the character of the natural vegetation rather profoundly 
through his activities, and in this way indirectly exert considerable 
influence upon soil development and fertility. Vegetation is the 
strongest of the forces producing soils, and in general the action of 
vegetation is constructive, whereas the action of climate on soils is 
generally destructive. Of the two major groups of vegetation, how
ever, grass is more effective in building soils than is forest vege
tation. The most important of man's crops are grains, which belong 
botanically to the grass group. Consequently, man-made changes 
of vegetation during land settlement and use are usually less de
structive than would be the case if most crops were selected from 
forest plants. 4* 1 

In many instances, when man changes a forest vegetation to crop 
vegetation he actually improves the character of the soil. Native 
character of the soil, slope of the land, and other conditions, how
ever, may often cause serious soil losses which would not have 
occurred under a forest economy. Under natural conditions, soil 
is covered with forests, grasses, or shrubs, which preserve it by 
breaking the force of rains, checking flow of surface water, and 
holding soil in place. Vegetative cover also protects soil from the 
wind—an extremely important function in dry areas— and decom
position of the vegetative covering adds humus to the topsoil. This 
provides still further protection against washing and blowing, and 
increases the water-holding capacity of the soil. Thus, vegetative 
cover under natural conditions may ordinarily be thought of as a 
blanket, covering or tying down the top mantle of soil. 

Because vegetation is the strongest of the natural forces which 
produce soils, the type of farming practiced and its influence on the 

*'• Cf. Bunce, Economics of Soil Conservation, p. 7. 
* s See C. F. Marbut, "Soils," in Encyclopaedia of the Social Sciences, vol. 

XIV, pp. 2 5 0 - 2 5 1 . 
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type and character of vegetation are important factors determining 
extent of fertility losses. Soil fertility or plant nutrients m a y b e 
lost or removed from the soil in four important ways ; ( 1 ) by 
erosion—namely, wearing away of lands by washing or by wind 
action; ( 2 ) by removal of crops which h a v e d r a w n plant food out 
of the soil into themselves in process of growth; ( 3 ) by leaching, 
or percolating of water downward through the ground carrying 
plant food beyond the reach of vegetation; and ( 4 ) by volatiliza
t i o n . 4 7 Ordinarily, erosion and crop removal account for the great
est losses in soil fertility. Certain systems of farming cause a con
siderable portion of the earth's surface to be exposed in a loose 
form particularly subject to erosion. S o m e types of crops require 
much more plant food than others. Although leaching and volatili
zation are ordinarily of minor importance and determined mostly 
by natural forces, leaching h influenced by irrigation practices in 
areas where water is applied artificially. If excessive irrigation 
water is applied on certain types of soils, considerable loss of plant 
nutrients results because of severe washing out of the mineral salts, 
while in some areas where drainage is particularly poor, excess 
water may collect in low spots and evaporate , leaving the soil so 
saturated with additional mineral salts that fertility is greatly re
duced. 

C r o p p i n g S y s t e m s a n d Soil F e r t i l i t y L o s s e s . Continuous re
moval of crops without replacing chemical elements which they 
extract will greatly impair productivity on most soils. T h e most 
important plant nutrients readily removed by cropping are nitrogen, 
calcium, phosphorus, and potass ium. 1 ' Humus, or organic matter 
^the carrier of ni trogen) is important in determining soil structure 
and stimulating chemical action creating plant food. Organic matter 
is frequently destroyed by overcropping as well as by erosion. 

Of all plant nutrients, phosphorus is the "crucial one , " for the 
following reasons: ( 1 ) for most soils, phosphorus deficiency imposes 
a greater limitation on crop production than deficiency of any other 
mineral element; ( 2 ) in relation to need, world supplies of recover
able phosphorus are more limited t h a n those of other important 

t : Sec V. 5. Department of Agriculture, "Soil Conservation, Its Plaee in 
National Agricultural Policy." AAA Bulletin C 5 4 , May 1936, p. 5. 

*" It shuuld not be assumed tliat the elements essential for plant growth 
.ire limited to nitrogen, calcium, phosphorus, and potassium. Other important 
elements, including sulphur, magnesium, i-lc. play an important role in plant 
growth. 
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soil minerals; ( 3 ) a greater proportion of the phosphorus than of 
a n y other mineral element in the soil is lost by erosion; ( 4 ) phos
phorus must be applied to many eroded and depleted soils in order 
to grow legumes, which are the best crops for checking further 
erosion and restoring nitrogen requirements. 4 5 * 

E x t e n t o f Soil F e r t i l i t y L o s s e s t h r o u g h E r o s i o n . Erosion 
results in removing soil from one place and depositing it somewhere 
else. Obviously, when the top few inches of soil are removed, plant 
nutrients, including humus or organic material , are likewise re 
moved. U n d e r natural conditions, wind and water erosion is quite 
slow. Carving out the Grand C a n y o n and Painted Desert was an 
age-long geological process. In most instances, geological erosion 
has been harmless, as far as man is concerned, and has even been 
beneficial where it has prevented the development of undesirable 
areas of flat land with clay-pan subsoil, water-soaked plains, and 
severely leached soils." 5 0 However , in recent years man has inter
vened to upset the balance of nature through his methods of utilizing 
soil. This has greatly accelerated erosion in many areas to the point 
where normal soil-building processes have not been adequate to 
compensate for erosion losses that would ordinarily occur in more 
gradual , normal erosion. 

Cultivation exposes soil to wind and rain, and makes the rate of 
erosion abnormally destructive ( see F igure 4 5 ) unless man is care 
ful to utilize specific practices tending to offset or largely counter
act the effect of exposure and increased vulnerability resulting from 
the usual type of cultivation. Soil erosion in the United States is 
generally caused by washing of soil by rain and water , but in certain 
areas wind velocity is sufficient to remove great amounts of soil . 5 1 

On M a y 11, 1934 , the sun was blotted out over a large portion of the 
northwestern United States by a huge dust storm that originated in 
the drought-stricken wheat and sorghum fields west of the Missis
sippi. This "dry blizzard" swept millions of tons of rich soil off the 

* a See "Soil Conservation, Its Place in National Agricultural Policy," p. 7. 
5 0 H. H. Bennett, "Soil Erosion and Its Prevention," in Parkins and Whit-

aker, op. cit., p. 6 5 . 
M F o r a discussion of the numerous types of accelerated erosion, see ibid., 

pp. 68 If. Soil conservation experts state that no land anywhere in the United 
States having a slope of more than 2 5 per cent can be cultivated safely without 
protection against erosion, and that all land steeper than 15 per cent is generally 
doomed to eventual severe impoverishment or destruction without protection. 
Such land should be maintained in forest, grass, or some similar protective 
vegetative cover. 



Fiiii'HK 4 5 . U ind and W a t e r Erosion. Serious soil losses are caused by 
wind and water erosion. T h e upper picture shows wind e n * i o n in the 
Northern Plains, and the lower picture shows small gullies and sheet ero
sion in lallowrd land, formed after a single heavy half-hour rain. (Soil 
(.Conservation Srrv icc photo . ) 



C O N S E R V A T I O N O F L A N D R E S O U R C E S 639 

Great Plains, and called attention to disasters which might follow 
continuation of existing land use practices.'*'* 

It has been estimated that at least 3 billion tons of solid material 
are washed out of American fields and pastures every year, and that 
some 400 million tons of solid and dissolved matter are discharged 
into the Gulf of Mexico annually by the Mississippi River alone. 
This vast quantity of wasted soil is estimated to contain more than 
92 million tons of the five principal plant food elements (phos
phorus, potassium, nitrogen, calcium, and magnesium), nearly half 
of this tonnage consisting of phosphorus, potassium, and nitrogen, 
which are the principal ingredients of commercial fertilizer/' 3 

Judged by the amount of commercial fertilizer used in the United 
States annually, erosion removes each year sixty times as much 
available and potential plant food as the amount returned to the soil 
in various forms of commercial fertilizer. Although it is difficult to 
estimate the exact amounts of plant food removed annually through 
the harvesting of crops, varying estimates indicate that in many 
cases losses of soil fertility from erosion exceed the entire annual fer
tility loss from cropping. ' 1 

When it is recalled that erosion removes not only plant food, but 
the entire body of soil—plant nutrients, humus, beneficial micro
scopic organisms—the importance of erosion losses can be seen. It is 
estimated that in the United States approximate!)' 50 million acres 
of once productive land have been ruined for further crop use be
cause of soil erosion, and another 50 million acres are in an almost 
equally serious condition. More than 100 million additional acres 
(most of which are still in cultivation) have lost all or the greater 

- Students of soil conservation state that this dust cloud was not merely 
the result of an unprecedented set of seasonal conditions, but resulted from 
man-induced soil erosion caused by the cultivation of dry-land areas in t h e 
Great Plains region, plus a high degree of ground desiccation and the blowing 
of a soft, lifting wind. ( S e e ibid., p. 7 0 . ) 

•*'•' An analysis of 3 8 9 samples of surface soils collected by the Bureau of 
Chemistry and Soils throughout the United States revealed the following aver
age [ K T c i ' n t . i g c s : potassium, 1 .55 per cent ; phosphoric acid, 0 . 1 5 per cent ; 
nitrogen, 0 . 1 0 per cent ; lime. l.5fl per cent ; magnesia, 0 .84 per cent. ( S e e 
11. II. Bennett and W . K. Chapline, "Soil Frosion, A National M e n a c e , " U. S. 
Department of Agriculture, Circular 3 3 , 1 9 2 8 . 

1 4 F o r example, it is estimated that crops, livestock, and livestock products 
sold off the farm each year in the United States remove 2 million tons of 
pliusphurus the\ have taken from the soil. ( U. S. Department of Agriculture 
Yearbook. 1 9 3 8 . p. 2 1 . ) Based on the analysis referred to above m a d e by t h e 
Bureau of Chemistry and Soils, the 3 billion tons of soil removed annually by 
M M 1 - i>-ion would remove 4 1 - million tons of phosphorus. 
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part of their productive topsoil; and on other acres, erosion is de
veloping rapidly. Good farm land is being virtually destroyed at the 
rate of more than 300,000 acres annually, with a still larger area 
undergoing severe impoverishment. The annual monetary cost of 
erosion in the United States has been conservatively estimated as at 
least 400 mi]]ion dollars in terms of productivity loss alone, and the 
total loss to date as probably 10 billion dollars. Unless erosion is 
effectively curbed, future costs will probably be equally great. Since 
unrestrained erosion progresses at an increasing rate, it is of great 
importance that measures be effected to reduce it. 

Naturally, it is difficult to secure data showing the exact 
amounts of soil and plant nutrients removed through erosion; but 
the studies made by Soil Conservation workers have given fairly 
reliable estimates. In addition to these losses, the following must be 
added: (1) clogging of great reservoirs and shoaling of stream chan
nels with the sedimentary products of erosion; ( 2 ) abandonment of 
irrigation areas dependent on reservoirs; ( 3 ) virtual abandonment 
of large agricultural areas; ( 4 ) economic devastation of consider
able western areas dependent upon grazing; and ( 5 ) transfer of 
large farm populations to relief rolls or to the other pursuits. 1 ' 1 

Desirability of E r o s i o n Control . The length to which nations 
should go in controlling erosion has been a debatable question. Van 
Hise concluded that the first principle of soil conservation is not to 
allow erosion to occur more rapidly than the soil is manufactured. 
Soils may be renewed, but very slowly, probably not more than 1 
inch in 500 to 1000 years. If erosion is allowed to remove soil faster 
than this, the soil will ultimately be destroyed. Moreover, use of soil 
should not be allowed to deplete those elements which are limited 
in amount, and essential for plant food (nitrogen, phosphorus, and 
potassium—particularly phosphorus). 

In spite of this general principle, many contend that in view of 
population trends and the prospective markets for American agri
cultural products, there is no sound economic reason for conserving 
soil, and that although soils may ultimately be destroyed, "ulti
mately" for some soils would probably be so far in the future as to 
have no practical significance. However, there are many reasons for 
controlling erosion quite unrelated to the rate of soil formation from 

Erosion losses data have been taken from Bennett, op. cit., pp. 73, ff. 
Farmers in the United States spend over 200 million dollars a year for fertilizers 
which replace only part of the nutrients lost through erosion. 
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parent material. For example, although the nation may be approach
ing a stationary population because of a declining birth rate, and 
the agricultural plant seems too large, outlook (or the future is not 
at all clear. The argument that there is no necessity for conserving 
soil for the children who will not be born is not an entirely sound 
one, because we cannot be sure that we will not need much of the 
land destroyed by erosion during the intervening years. While the 
export market for agricultural products at the present time is not 
large, continued industrialization and population increases in cer
tain parts of the world might greatly enlarge the export market for 
American farm products, provided necessary adjustments in inter
national relations can be worked out. It is true that science and 
technology may increase agricultural production efficiency and en
able our food and clothing requirements to be produced on fewer 
acres. However, this would not justify allowing 200 million acres of 
topsoil to wash and blow away. Even if we could be sure that this 
would not be needed to produce food and clothing for domestic and 
export purposes, it would help to conserve water and control floods 
and contribute to a more beautiful countryside and more abundant 
wildlife.'' 0 Moreover, much of the erosion that occurs is true waste 
because it can be eliminated with no reduction in net returns, and 
frequently with increases. For example, rotations, contouring, or 
strip cropping often reduce costs or increase net returns. 

Methods of Controll ing E r o s i o n . An effective conservation 
program necessitates a philosophy of conservation which becomes a 
part of culture. In developing such a philosophy, education and re
search are extremely important. Education helps to remedy some of 

"'" Cf . "Soil Conservation, Its Place in National Agricultural Pol icy , " pp. 
8 - 9 . Soil conservation would tend to reduce the destnictiveness of floods, 
because it is frequently the last 1 0 per cent of the rise in flood waters that 
does most d a m a g e to life and property. L a n d management which would save 
the soil would also increase its absorption power , and thus r e d u c e both rate of 
runoff and the level at which streams reach Hood stage. T h e usefulness of d a m s 
built to c l u c k the fate of runoff, both from farms and major stream channels, 
is impaired by reservoirs filling up with silt. T h e soil must, therefore, be kept 
in p l a c e if reservoirs a r e to he most effective. Certainly soil will s e n e the nation 
better where it is than by muddying creeks and rivers, or choking channels and 
costly reservoirs. Studies in Oklahoma reveal that land cultivated continuously 
in cotton lost 6 7 0 times as much soil as that covered with Bermuda sod, and 
in Missouri it was found that laud cultivated in com-wheat -c lover rotations lost 
9 times as much soil as that kept in bluegrass. ( S e e M. F. Miller and U. II . 
Kruselopf , " T h e Influence of Systems of Cropping a n d Methods of Culture o n 
Surface Hunoff and Soil Erosion," Missouri Agricultural Experiment Station 
Research Bulletin 177, Columbia. Missouri, 1 9 3 2 . p. 1 7 . ) 
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the conditions chiefly accounting for the failure of farmers to con
serve their soil. These conditions require specific remedial measures 
which, however , to b e effectively established and maintained, in 
turn depend upon a thorough educational and research program. 

• It has been said that vegetation is the most important single soil-
building factor. On land which has not been disturbed by man there 
is usually a vegetative cover which has developed in harmony with 
rainfall, temperature , and soil conditions. Consequently, to prevent 
serious soil losses from washing and blowing when land is brought 
into use by cultivation and grazing, it is necessary to follow as 
closely as possible nature's original w a y of protecting the topsoil. 
Practically speaking, this means salvaging crop residues for rein
corporation into the soil, and using grass and legume rotations a c 
cording to individually determined adaptability and need. In this 
way, the soil is recharged with humus to the fullest extent possible 
during intensified land use / ' 7 In accordance with this general prin
ciple , the method of at tack chiefly employed for erosion control a n d 
prevention is essentially a coordinated plan of correct land use in
volving direct methods for reducing effects of erosion by retarding 
runoff, and also indirect methods such as taking steep, hilly, erosive 
areas out of cultivation/'* 

An adequate soil conservation program involves a wide variety of 
engineering, cropping, and tilling practices . T h e amount a n d kind 
of engineering work necessary are determined by the type of erosion 
a n d the degree to which it has developed (see Figure 4 6 ) , charac ter 
of the soil and subsoil, amount and distribution of rainfall, vegeta
tive cover, and the use to which the land is put. F o r example, gully 
control may require dams of earth, rock, or concrete , a n d grading 
between dams may be necessary to check the flow of water and per
mit vegetation to b e c o m e established. Contour plowing and terrac
ing m a y b e necessary in some areas to put the land in such shape 
that runoff will b e reduced. Retarding runoff increases water ab
sorption, and horizontal furrows plowed across the slope rather than 
with it are also effective for this purpose in many areas. On range 
a n d pasture lands, contour furrows have been quite successful in 
reducing or preventing soil erosion. Construction of stock reservoirs 
in coulees and draws on range areas makes available more readily 

r , ? Northwest Regional Council, "Soil Conservation: An Outline," Portland 
Oregon, June 1940 , p. 2 1 . 

; , s See Bennett, op. cit., p. 9 5 . 



FK.UHK t(>. Methods iii Controlling Irrigation Ditch Erosion. The upper 
picture shows .111 inlet drop placed in a badly eroded irrigation ditch. This 
would lie black-sloped and I S " wood checks placed at irregular intervals along 
the ditch to reduce water velocity. The lower photograph shows A series ol 
masonry drops along the irrigation to prevent excessive erosion. (Soil Conserva
tion Service photo.) 



FIGUHL. 47 . Strip Cropping t o Prevent W i n d Erosion. In tiie upper picture 
the strips are alternate fallow and grain. T h e lower picture shows the late 
seeding of wheat on the contour with alternate fallow and wind buffer strips. 
T h e average width of the strips is 8 rods. (Soil Conservation Service photo . ) 
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" For more details concerning erosion control methods, see Bennett, pp. 
cit . and V. S. Department of Agriculture. Yearbook, 1938. 

a c c e s s i b l e stock w a t e r , a n d thus tends t o r e d u c e c o n c e n t r a t i o n of 
c a t t l e a n d c o n s e q u e n t o v e r g r a z i n g of c e r t a i n r a n g e lands. 

C o r r e c t t i l lage p r a c t i c e s a r e i m p o r t a n t fac tors in erosion c o n t r o l 
b e c a u s e t h e y d e t e r m i n e t h e condi t ion in w h i c h land is e x p o s e d t o 
f o r c e s o f w i n d a n d w a t e r . F o r e x a m p l e , in semi-ar id a reas , lands 
s h o u l d be left in a rough, c l o d d y , open condi t ion dur ing w i n t e r a n d 
spring, so that as m u c h w a t e r as possible will sink into t h e g r o u n d , 
a n d effects of w i n d erosion will b e r e d u c e d to a m i n i m u m . In a r e a s 
o f h e a v i e r rainfall , serious soil w a s h i n g m a y d e v e l o p if t h e s u r f a c e is 
left c l e a n , f r e e f rom c r o p res idues , a n d w o r k e d d o w n finely. Subsoil 
porosi ty m a y b e i n c r e a s e d b y d e e p plowing, A p p l i c a t i o n s of h u m u s 
in soils deficient in o r g a n i c m a t e r i a l will tend to i m p r o v e the g r a n u 
lar s t r u c t u r e of the soil a n d r e d u c e erosion, a n d d e e p t i l lage will 
a l s o i n c r e a s e t h e w a t e r a b s o r p t i o n p o w e r of m a n y soils a n d r e d u c e 
erosion. Str ip c r o p p i n g , p a r t i c u l a r l y on s teep slopes or a r e a s subjec t 
t o s e v e r e b l o w i n g ( s e e F i g u r e 4 7 ) , a p p e a r s to b e an effect ive 
m e t h o d of erosion control in m a n y areas .™ 

I m p r o v e d land use p r a c t i c e s c a n d o m u c h to maintain soil ferti l 
ity. In t h e m o r e h u m i d areas , c r o p rota t ions w h i c h i n c l u d e inter
tilled c r o p s , grains, l e g u m e s , a n d grasses will he lp to maintain soil 
fertility by p r o v i d i n g necessary plant nutr ients a n d control l ing t h e 
m o r e d e s t r u c t i v e effects of w e e d s . Different c r o p s h a v e different 
food r e q u i r e m e n t s ; a n d cer ta in soils will b e seriously d e p i c t e d in 
fertility unless c r o p rota t ions a r e used. A g r i c u l t u r a l lands , unlike 
mining lands, c a n , if p r o p e r l y m a n a g e d , p r o d u c e indefinitely; for 
e x a m p l e , in N o r t h C h i n a , land f a r m e d f o r m a n y centur ies is still 
highly p r o d u c t i v e . T h e fact that there a r e m a n y a r e a s in t h e U n i t e d 
Sta tes w h e r e , a f t e r less than 1 0 0 years o f farming, soils a r c s h o w i n g 
signs of exhaust ion , is a reflection upon h u m a n intel l igence a n d 
j u d g m e n t . C e r t a i n soi l - conserving a n d soil -building p r a c t i c e s , in
c l u d i n g use of green m a n u r e c r o p s , l egumes , a n d c o m m e r c i a l fer
tilizers, as well as d r a i n a g e a n d r e c l a m a t i o n , a r e i m p o r t a n t factors 
in m a i n t a i n i n g a n d i m p r o v i n g soil p r o d u c t i v i t y . 

T h e s tudent of land e c o n o m i c s should real ize that no single 
m e t h o d c a n b e rel ied ujxin to control soil erosion a n d maintain soil 
fertility effect ively . M e t h o d s w h i c h will b e m o s t effect ive v a r y f o r 
different regions , c o m m u n i t i e s , types of farming, a n d types of soil. 
M o r e o v e r , m a n y p r a c t i c e s h a v e not been used for sufficiently long 
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110 ' O f what use is it to educate a tenant or sharecropper, with a one-year 
lease and an inadequate income, on the physical technique of soil conservation? 
What is soil 'waste' to the nation is most frequently not waste at all to him. 
And to what use is it to teach a landlord the same subject if his primary interest 
in the land is that of a speculator—to sell it as quickly as possible to someone 
else, and in the meantime to take all he c a n from the land without reducing 
the selling price unduly?" ( S e e "Soil Conservation, Its Pface in National Agri
cultural Policy," p. 1 3 . ) 

periods to establish themselves as the most desirable methods of soil 
conservation. As knowledge in this field increases, there will un
doubtedly be new techniques and more effective methods devised 
to control or prevent erosion and maintain soil fertility. 

C o n d i t i o n s U n f a v o r a b l e to Soi l C o n s e r v a t i o n . In spite of the 
fact that research and experience have revealed that techniques like 
those indicated are effective in controlling or preventing erosion, 
and that much work is being done by public and private agencies to 
acquaint farmers with these methods, many fanners d o not prac t i ce 
adequate conservation, because various social and economic forces 
m a k e it uneconomic or impossible for them to do so. Some of these 
forces include: ( 1 ) inadequate size of farms. Many farm.s are en
tirely too small to provide an adequate living for the farm family, 
w h e t h e r it is an owner-operator or a tenant family. This causes the 
operator to concentrate on producing cash crops in order to meet 
out-of-pocket overhead costs of interest a n d debt, tax, and related 
charges. Purchase of modern equipment, and making desirable im
provements to check erosion, purchasing fertilizers, or establishing 
desirable soil-building and soil-conserving rotations, is in m a n y cases 
financially impossible. ( 2 ) Unsatisfactory owner-tenant relations, 
under which the renter has use of the land with little assurance of 
permanency or of being compensated for improvements m a d e , and 
therefore has little incentive to pract ice conservation. ' 1 0 ( 3 ) Inade
quate and unstable farm income. F o r a large portion of the agri
cultural population farm incomes in the United States have aver
a g e d low in comparison with incomes of many other groups. This is 
due in part to unfavorable agricultural prices, and in part to poor 
crops resulting from unfavorable a n d fluctuating growing condi
tions. In many areas, the farmer has exhausted his private and com
mercial credit and is not in an economic position to finance an 
adequate conservation program. ( 4 ) H e a v y farm debt, and ( 5 ) 
heavy farm taxation have often p l a c e d financial burdens upon the 
farm operator which are beyond the land's capaci ty to carry, with 
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t h e r e s u l t t h a t t h e o p e r a t o r t e n d s t o m e e t t h e s e o v e r h e a d c h a r g e s 
b y " t a k i n g it o u t o f his b e l t , " o r " t a k i n g it o u t of t h e s o i l , " o r b o t h . 
C o n s e q u e n t l y , soil c o n s e r v a t i o n p r a c t i c e s a r e o m i t t e d e v e n t h o u g h 
t h e f a r m e r h i m s e l f m a y k n o w t h a t in t h e l o n g r u n this is u n d e s i r 
a b l e , s i n c e h e h a s n o a l t e r n a t i v e f o r t h e i m m e d i a t e f u t u r e if h e is t o 
s u r v i v e o n a s e l f - s u p p o r t i n g b a s i s / ' 1 S o m e ol t h e c h a n g e s in f a r m 
c r e d i t a n d t a x a t i o n i n d i c a t e d in t h e p r e c e d i n g c h a p t e r s w o u l d d o 
m u c h t o e n c o u r a g e g r e a t e r u s e of soil c o n s e r v a t i o n t e c h n i q u e s b y 
f a r m o p e r a t o r s . 

T h e p r i c e s o f e x p l o i t i v e c r o p s s u c h a s c o t t o n , w h e a t , c o r n , a n d 
t o b a c c o , c o m p a r e d w i t h c o n s u m i n g c r o p s like h a y a n d p a s t u r e , a r e 
a n i m p o r t a n t f a c t o r in e s t a b l i s h i n g f a r m s ize p a t t e r n s a n d a w h o l e 
s e r i e s of i n s t i t u t i o n a l r i g i d i t i e s ( l a n d v a l u e s , t a x e s , s c h o o l s , m a r k e t s , 
e t c . ) t h a t a r e diff icult t o c h a n g e . T h e U n i t e d S t a t e s h a s e x p o r t e d 
l a r g e q u a n t i t i e s o f e r o s i o n - i n d u c i n g c r o p s , e s p e c i a l l y c o t t o n , w h e a t , 
a n d t o b a c c o , b e c a u s e of t h e g r e a t c o m p a r a t i v e a d v a n t a g e w e p o s 
s e s s e d in h a v i n g v a s t a c r e s of r i c h l a n d w i t h e x c e p t i o n a l l y l o w e n t e r 
p r i s e c o s t s o f p r o d u c t i o n a s s o c i a t e d w i t h a n e x p l o i t i v e s y s t e m . As 
fe r t i l i ty d e c l i n e d , c o s t s o f p r o d u c t i o n w o u l d i n e v i t a b l y h a v e r i s e n 
a n d e x p o r t s of e r o s i v e c r o p s w o u l d h a v e b e e n r e d u c e d , b u t in
c r e a s e d p r o d u c t i o n f r o m n e w e r a r e a s a n d r e d u c e d e x p o r t d e m a n d 
h a v e c r e a t e d a s e r i o u s a g r i c u l t u r a l c r is is w h i c h m a y r e s u l t in g r e a t e r 
o r less e x p l o i t a t i o n of soil r e s o u r c e s . ' 1 - W h i c h o c c u r s will d e p e n d o n 
m a n y f a c t o r s , n o t t h e l e a s t of w h i c h wil l b e t h e p r i c e s of e x p l o i t i v e 
c r o p s s u c h as c o t t o n a n d t o b a c c o r e l a t i v e to t h e p r i c e s o f n o n -
e x p l o i t i v e c r o p s s u c h a s p a s t u r e a n d h a y . 

S u g g e s t i o n s t o I m p r o v e S o i l C o n s e r v a t i o n . O b v i o u s l y , in v i e w 
of t h e e c o n o m i c a n d s o c i a l c o n d i t i o n s w h i c h d i s c o u r a g e f a r m e r s 
f r o m a d o p t i n g a d e q u a t e soil c o n s e r v a t i o n p r a c t i c e s , it b e c o m e s n e c e s 
s a r y t o d e v e l o p t e c h n i q u e s w h i c h will p r o v i d e a d e q u a t e i n d u c e 
m e n t s for . o r r e m o v e e x i s t i n g h a n d i c a p s t o a d o p t i o n o f p r o p e r soil 
c o n s e r v a t i o n m e t h o d s . It h a s b e e n e s t i m a t e d tha t a t leas t t w o - t h i r d s 
of all f a r m s a r e h e l d b y p e o p l e w h o c a n n o t b e e x p e c t e d t o d o w h a t 
n e e d s t o b e d o n e if t h e y a r e m e r e l y i n f o r m e d a s t o t h e s e r i o u s n e s s 
of soil losses a n d t e c l u i i q u e s for p r e v e n t i n g e r o s i o n . In a d d i t i o n t o a 
s o u n d e d u c a t i o n a l a n d r e s e a r c h p r o g r a m t h r e e s e p a r a t e , t h o u g h r e 
l a t e d , t y p e s of a c t i o n a r e e s s e n t i a l : ( 1 ) d i r e c t s u b s i d i e s t o l a n d -

*•> r'ur these and other conditions wlik-h discuuruge t h e practice of cou-
srrMition, m i " Northwest Regional Council, op. cif.. pp. 18 If. 

* : Bunce. Economics of Sot/ Conservation, pp. .SO R. 
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owners and operators, ( 2 ) stabilization of farm prices and income, 
a n d ( 3 ) shifts in population and changes in size of farms." 1 1 

T h e federal government has subsidized soil conservation through 
the Agricultural Adjustment Administration, which has m a d e direct 
payments to fanners for certain soil-building a n d soil-conserving 
practices. At the same time, the AAA program has held up prices of 
erosive crops such as cotton, corn, tobacco, and wheat . Adjusting 
the economy to stabilize farm prices and incomes on levels which 
would make possible a more permanently satisfactory agricultural 
industry, without the necessity of resorting to exploitative practices , 
would be the most desirable and effective policy to follow. T h e s e 
adjustments will undoubtedly come gradually, and not in all parts 
of the agricultural industry at the same time or to the same extent. 
Consequently, such adjustments should be used as a long-time goal 
of national policy. It is economically unsound to maintain farm 
prices and income at levels which encourage utilizing submarginal 
areas and discourage shifting operators on such lands into lines of 
work possessing greater economic opportunities. In many cases, 
farms are too small to make satisfactory agriculture possible without 
subsidies, and national policy should at tempt to develop alternative 
economic opportunities for operators of these lands, enabling their 
lands to be used by remaining farmers who would have more ade
quate operating units, or permanently retire distinctly submarginal 
lands from cultivation. Industrial activity will be an important fac
tor in creating alternative economic opportunities so essential for 
bringing about necessary shifts in farm population with least diffi-

' culty or cost. 

T h e S o i l C o n s e r v a t i o n S e r v i c e . T h e Uni ted States Soil C o n 
servation Service was established in 1935, as an outgrowth of the 
Soil Erosion Service established in 1933. In 1939 , Soil Conservation 
Service work w a s enlarged to include erosion control, submarginal 
land f)urchase and development, w a t e r facilities development, farm 
forestry, drainage and irrigation, and the agricultural phases of flood 
control. Thus , the work of the Soil Conservation Service is centered 
around the major objectives of developing better land use to pro
m o t e the general welfare, conserving land resources, and establish
ing a m o r e permanently satisfactory agriculture. 

Specifically, the work of the Soil Conservation Service includes: 

0 1 See "Soil Conservation, Us Place in National Agricultural 
pp. 1 9 - 2 0 . 
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(I)—Soil Conservation, (a) P r a c t i c a l d e m o n s t r a t i o n s t o i l l u s t r a t e 
e f f e c t i v e n e s s of s o i l - c o n s e r v i n g p r o g r a m s b y a c t u a l w o r k a n t h e l a n d 
in c o o p e r a t i o n w i t h l a n d o w n e r s , (b) d e v e l o p m e n t a n d i m p r o v e 
m e n t o f e r o s i o n c o n t r o l a n d s o i l - c o n s e r v i n g m e a s u r e s t h r o u g h r e 
s e a r c h a n d field t e s t s , a n d ( c ) d i s s e m i n a t i o n o f i n f o r m a t i o n a m o n g 
f a r m p e o p l e , (2)-Submarginal Land Purchase, (a) P u r c h a s e o f 
l a n d n o t s u i t e d t o c u l t i v a t i o n , a n d (h) m a n a g e m e n t o f t h e s e p u r 
c h a s e d l a n d s u n d e r a d a p t e d u s e s . ( 3 ) — Flood Control. D e v e l o p m e n t 
of w a t e r s h e d p r o t e c t i o n m e a s u r e s t o r e d u c e f lood h a z a r d s a n d r e 
d u c e d a m a g e s t h a t r e s u l t f r o m s i l t ing o f r i v e r b e d s , h a r b o r s , r e s e r 
v o i r s , a n d i r r i g a t i o n d i t c h e s . ( 4 ) — W a f e r Facilities, (a) A s s i s t i n g 
f a r m e r s a n d r a n c h e r s t o p l a n d e v e l o p m e n t o f w a t e r s u p p l i e s for 
b e t t e r l a n d u s e . a n d ( /?) c o n s t r u c t i n g w a t e r a n d s t o r a g e f a c i l i t i e s . 
( 5 ) — Farm Forestry, (a) P r o d u c t i o n a n d d i s t r i b u t i o n o f n u r s e r y 
s t o c k t o f a r m e r s , a n d ( / ; ) a d v i s i n g f a r m e r s c o n c e r n i n g t h e e s t a b l i s h 
m e n t a n d m a i n t e n a n c e o f f a r m f o r e s t s . (6)—Drainage and Irriga
tion, (a) R e s e a r c h in r e g a r d t o d r a i n a g e a n d i r r i g a t i o n t e c h n i q u e s , 
(b) d e v e l o p m e n t of s p e c i a l i z e d e q u i p m e n t , a n d (c) p r o v i s i o n o f 
d i v e r s i o n d a m s , p u m p s , a n d o t h e r fac i l i t ies t o m a k e i r r i g a t i o n p o s 
s ible . "* 

In 1 9 4 5 . t h e Soil C o n s e r v a t i o n S e r v i c e , a f t e r a t h r e e - y e a r s u r v e y 
c o v e r i n g a t o t a l o f 1 , 8 2 1 , 2 9 1 . 0 0 0 a c r e s - t h e first d e t a i l e d s t u d y o f 
a g r i c u l t u r a l l a n d e v e r m a d e on s u c h a s c a l e b y a n y n a t i o n — r e p o r t e d 
t h a t a l m o s t o n e bil l ion a c r e s n e e d soil c o n s e r v a t i o n t r e a t m e n t t o 
p r o t e c t t h e m f r o m e r o s i o n a n d m a i n t a i n t h e i r fer t i l i ty ; 4 3 mi l l ion 
a c r e s , o r b e t t e r t h a n a t e n t h of t h e a c r e a g e u n d e r c u l t i v a t i o n , s h o u l d 
b e r e t i r e d t o g r a s s o r t r e e s b e c a u s e t h e y a r e t o o s t e e p , e r o d e d , w e t , 
s t o n y , o r o t h e r w i s e i m s u i t e d f o r ef f ic ient p r o d u c t i o n o f c r o p s ; 1 2 4 
mil l ion a c r e s a r e in n e e d o f c o n t o u r c u l t i v a t i o n ; 9 0 mill ion a c r e s a r e 
in n e e d o f t e r r a c i n g ; 0 0 mi l l ion a r e in n e e d of s t r i p c r o p p i n g ; a n d 
2 1 2 mi l l ion a c r e s a r e in n e e d o f c r o p rotation. ' '" ' T h u s , a c c o r d i n g t o 
t h e s e d a t a , a v a s t soil t r e a t m e n t p r o g r a m is n e e d e d . B y t h e e n d o f 
1 9 4 4 , more t h a n 6 5 mil l ion a c r e s w e r e p r o d u c i n g u n d e r t h e soil c o n 
s e r v a t i o n s y s t e m , o r n e a r l y d o u b l e t h e a c r e a g e t h a t h a d b e e n i m 
p r o v e d b y c o m p r e h e n s i v e soil c o n s e r v a t i o n w o r k in t h e e i g h t y e a r s 
p r e c e d i n g o u r e n t r y i n t o W o r l d W a r 11 ( D e c e m b e r 7, 1 9 4 4 J . ' " 1 

* ' Associated Press Release from Soil Conservation Service, Washington 
1). C . August 12. 1945. 

** Report of the Chief of the Soil Conservation Service, 1944, V. S. 
Department of Agriculture, Government Printing Office. 1945, p. 2. 
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Soil C o n s e r v a t i o n Dis t r i c t s . M a n y believe that a national 
erosion control policy should aim at securing reasonable con
trol of soil erosion within the next two decades , and at establishing 
preventive measures within a generation on most of the better lands 
of the country subject to erosion." 7 In order to carry out an adequate 
nation-wide program, full cooperation of landowners and society is 
necessary. 

Nearly all of the states, with the encouragement of the federal 
government through its Soil Conservation Service, have passed state 
soil conservation district l aws / 1 4 T h e s e soil conservation district laws 
permit farmers to organize soil conservation districts which have the 
status of governmental subdivisions, and thus c o m b a t soil erosion 
and prevent local misuse of land by cooperative land use regulations. 

In order to form a soil conservation district, a petition signed by 
at least 2 5 "land occupiers"**'-' must b e presented to the state soil con
servation committee which usually consists of five members . After 
the petition is presented, the state committee holds a public hearing 
to discuss the question of establishing such a district and, guided uy 
discussion and evidence presented at the hearing, decides whether 
the district is needed. T h e c o m m i t t e e defines the boundaries of the 
district, and gives notice of a referendum to determine public senti
ment in regard to the matter . T h e district boundaries ordinarily in
c lude all the territory which should, for physical a n d economic 

e i The Land Planning Committee of the National Resources Board made 
the following recommendation in 1 9 3 4 : " A national policy of erosion control 
should contemplate initiation of erosion control measures on all land now 
seriously suffering from erosion, within about 10 years, in order to secure 
reasonable control of erosion within about 2 0 years, and to establish preventive 
measures on practically all of the better lands of the country subject to this 
hazard within a generation." (See National Resources Board; Report to the 
President of the United States, Part II, Section 3 , pp. 1 7 3 - 1 7 4 . ) 

1 : 8 On June 15, 1 9 4 4 , 1 0 9 6 soil conservation districts covering nearly 6 1 4 
million acres, or more than half the area of all farm lands in the United States, 
had been established in 4 4 states which had enacted soil conservation district 
laws. During the year, Missouri enacted soil conservation district legislation, 
bringing to 4 5 the number of states in which farmers and ranchers have the 
benefits of this type of permissive law. (See Report of the Chief of the Soil 
Conservation Service, p. 5 . ) 

°' J B y definition, in most state laws, a "land occupier" includes both the 
owner and the operator, whether a person, firm, or corporation. Some state 
laws limit petitioning and voting privileges to landowners. Others specify that 
all land occupiers may petition and vote. (See U. S. Department of Agriculture, 
"Soil Conservation Districts for Erosion Control," Soil Conservation Service. 
Miscellaneous Publication 2 9 3 , 1937 , p . 15 . ) 
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reasons, be handled as a unit. It is not limited in most states to any 
given political unit, and may cover parts of several counties , or part 
of only one. 

All land occupiers or landowners m a y vote in the referendum, 
according to procedure and conditions laid down by the state law. 
If a majority vote against creating a district, no district is estab
lished; if not. the state committee appoints two supervisors who file 
an application for certification of organization with the Secretary of 
State. W h e n the certificate is issued, the district becomes established 
and an election is held in t h e district to elect three more super
v isors . 7 0 E a c h district is an independent unit of government, a sub
division of the state, and not subject to the control of the state soil 
conservation committee or any other agency, once the district has 
been c rea ted and operations have begun. 

E f f e c t i v e n e s s o f Soi l C o n s e r v a t i o n Dis t r ic ts in C o n t r o l l i n g 
Soi l E r o s i o n . The district's board of supervisors formulates a 
program of erosion control projects and preventive measures and 
puts it into effect through such technical assistance as it m a y b e able 
to secure from local, state, and federal agencies, and such equip
m e n t as its funds permit and its program requires. Powers granted 
to a district are of two kinds—(1) authority to engage in coopera
tive action against soil erosion, and ( 2 ) authority to prevent local 
misuse of laud by voting land use regulations upon the district. T h e 
supervisors are empowered to carry out soil conservation operations 
o n the land, including contour cultivation, strip cropping, terracing, 
ridging of pastures, contour furrowing, etc . They may enter into 
contracts with farmers, give them financial and other assistance, buy 
lands for retirement from cultivation a n d for other erosion control 
purposes, make loans and gifts of machinery, seeds, etc . , to farmers 
and ranchers, take over and operate erosion control projects, and 
recommend land use plans for soil conservation. If they feel such 
action is desirable, they may formulate ordinances prescribing land 
use regulations for soil conservation. T h e s e regulations, however , 
as well as changes in the regulations, cannot go into effect until they 
have been submitted to farmers of the district and approved by 

r o The administrative affairs of a soil conservation district are directed by 
a board of 3 to 5 supervisors or directors. Most state laws require 5 , 2 of 
whom are appointed by the State Committee and 3 elected by the farmers of 
the district. Supervisors or directors must be local residents, and serve for a 
period of three years. (See ibid,, p. 12.) 
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referendum. 7 1 Soil conservation districts also have power to levy 
taxes or to issue bonds. 7 -

The use of soil conservation districts to conserve soil resources is 
an application of the police power. If all the legal requirements are 
compiled with in establishing a district and securing a favorable 
vote for operation of certain soil conservation ordinances and land 
use regulations, "holdouts" who refuse to employ conservation meas
ures called for by the regulations are subject to the same legal pro
cedures as any individual who violates a regularly established 
statute or ordinance of any other governmental unit. In other words, 
administrative officers of the district may petition the local court to 
order the land occupier to observe district ordinances and regula
tions. The court should, if it issues an order, provide that if an 
occupier fails to employ the conservation measures required by the 
regulations the administrative officers may go to his lands, do the 
necessary work, and collect the costs from the land occupier. In a 
few states, the court may fine the land occupier for committing a 
misdemeanor. The laws, however, provide for establishing a board 
of adjustment in districts which adopt land use regulations. This 
board is authorized to permit exceptions and variations from land 
use regulations in cases where application of the strict letter of the 
law would result in "great practical difficulties or unnecessary hard
ship." 7 3 

The decisions of this board of adjustment are subject to review 
in the local courts. Soil conservation district laws also provide that 
after a district has existed for a certain number of years (five, in 
most states) , farmers may petition to have the district dissolved. 
The question of dissolution is then submitted to a referendum, and 
if a favorable vote is secured for dissolvement, the district is termi
nated, so that where procedures followed under the law are imprac
ticable, they will not be continued. 7 4 

7 1 The standard act recommended by the Department of Agriculture 
requires approval of a majority vote before supervisors can adopt specified 
land-use regulations. Requiring more than a majority vote, it is felt, places 
undue influence in the hands of a minority. However, some state laws require 
the approval of more than a majority before district administrative officers 
may adopt regulations. {Ibid., p. 11 . ) 

7 2 Except in Colorado, where districts are authorized to levy special assess
ments against the lands. (Ibid, p. 14 . ) 

™lbid, p. 19. 
7 * In the case of Smoky Hills Soil Erosion District vs. Zorn, a district 

court in the State of Colorado concluded that it is clearly within the power 
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W h e r e a s soil c o n s e r v a t i o n d i s t r i c t s a r e a u s e of t h e p o l i c e p o w e r , 
t h e y d o n o t c o n t e m p l a t e z o n i n g a s th is t e r m is u s u a l l y i n t e r p r e t e d . 
Soi l c o n s e r v a t i o n l a w s c o m p r e h e n d p a r t i c u l a r , i n d i v i d u a l soil e r o 
s ion p r a c t i c e s , w h e r e a s z o n i n g l a w s e s s e n t i a l l y c o n t e m p l a t e r e g u l a 
tion o f l a n d o c c u p a n c y o r b r o a d t y p e s o f l a n d u t i l i z a t i o n , b y 
d i s t r i c t s . Soi l c o n s e r v a t i o n d i s t r i c t s c a n n o t c o n t r o l l a n d o c c u p a n c y 
e x c e p t i n d i r e c t l y , t h r o u g h f o r c i n g of a g r i c u l t u r a l o p e r a t i o n s t o c e a s e 
in e x t r e m e c a s e s . H o w e v e r , n o t e c h n i c a l r e s t r i c t i o n p r e v e n t s soil 
c o n s e r v a t i o n d i s t r i c t s f r o m b e i n g g i v e n z o n i n g p o w e r s t h r o u g h 
b r o a d e n i n g t h e i r p r e s e n t s c o p e o f a c t i o n b y s t a t u t o r y a m e n d m e n t . 
B u t , s i n c e t h e y h a v e b e e n se t u p a s a s p e c i a l i z e d m e a n s o f d e a l i n g 
w i t h a s p e c i a l i z e d p r o b l e m — e r o s i o n c o n t r o l — i t w o u l d b e i n c o n s i s t 
e n t to b r o a d e n t h e s e p o w e r s o n this basis . 7 ' ' ' 

T a y l o r G r a z i n g D i s t r i c t s , In r e c e n t y e a r s , g r a z i n g d i s t r i c t s t o 
c o n s e r v e r a n g e l a n d s h a v e b e e n e s t a b l i s h e d in m a n y w e s t e r n s t a t e s 
u n d e r t h e f e d e r a l T a y l o r G r a z i n g D i s t r i c t A c t a n d s t a t e g r a s s c o n 
s e r v a t i o n a c t s . T h e p u r p o s e of t h e T a y l o r G r a z i n g A c t ( p a s s e d J u n e 
2 8 , 1 9 3 4 ) is t o s t o p i u j u r y t o p u b l i c g r a z i n g l a n d s " b y p r e v e n t i n g 
o v e r g r a z i n g a n d soil d e t e r i o r a t i o n , t o p r o v i d e f o r o r d e r l y use , i m 
p r o v e m e n t , a n d d e v e l o p m e n t , t o s t a b i l i z e t h e l i v e s t o c k i n d u s t r y d e 
p e n d e n t o n t h e p u b l i c r a n g e , a n d o t h e r p u r p o s e s . " T h i s a c t a u t h o r 
izes t h e S e c r e t a r y of t h e I n t e r i o r t o c r e a t e g r a z i n g d i s t r i c t s f r o m a n y 
p a r t o f t h e v a c a n t a n d u n a p p r o p r i a t e d p u b l i c d o m a i n w h i c h i.s v a l u -

<>f tiie state legislature to provide fur regulation ot land use in the interests of 
erosion control. The Smoky Mills Soil Erosion District of Colorado, on October 
14, 1938 , adopted the following urdinance; "No additional sod laud or land 
designated by the Agricultural Cuu .tcnation Program Committee as restoration 
land shall be broken out or returned to crop production except after considera
tion and approval of the Board of Supervisors." Upon refusal of the defendants 
to abide b> the ordinance, the district brought an injunction suit to compel the 
owners to leave the sod land unbroken. The court, in rendering its decision 
sustaining constitutionality of the act, said, in part: "The court wijl have no 
hesitancy in this case in holding that the act is constitutional. It was passed 
to meet a very great need in this state. It seems to the court that the act is 
sufficient to meet that need, to control or prevent soil erosion. The legislature 
has the authority to do as it did in this Act, to grant very broad powers to a 
district, for a soil erosion district, when formed, is a quasi-municipal corporation 
and may legislate or make rules on those matters pertaining to the district 
under a legislative grant of p o w e r " (See memorandum from M. C White. 
Solicitor to the Secretary of Agriculture, under dale of June 17. 1W1, released 
by the Division or Slate and Local Planning. U. S. Department of Agriculture 
August 7, 1 9 4 1 . ) 

T s V. W. Johnson and H. Walker. Jr. , "Centralization and Coordination 
of Police Power for Land-Control Measures." Journal of Land and Public 
i'tihtu Economics, February, 1941, p. 21 
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will i n d i c a t e t h e general p r o c e d u r e fol lowed in establishing s t a t e 
grazing districts . U n d e r t h e M o n t a n a l a w , a grazing district m a y b e 
o r g a n i z e d w h e n t h r e e or m o r e l ivestock o p e r a t o r s control l ing com
mensurate property"'* within t h e a r e a of a p r o p o s e d s t a t e distr ict 
s u b m i t a petition to the S t a t e G r a s s C o n s e r v a t i o n C o m m i s s i o n , c o m 
p o s e d o f five m e m b e r s . A h e a r i n g is h e l d b y t h e C o m m i s s i o n to 
d e t e r m i n e t h e desirability o f establishing a p r o p o s e d district , a n d if 
this s e e m s feasible a n d des i rable to the major i ty of those w h o o w n 
or control m o r e than 5 0 p e r c e n t of the l a n d s t o b e i n c l u d e d , t h e 
C o m m i s s i o n m a y establish the district . T h e g r a z i n g district is f o r m 
ally o r g a n i z e d b y filing ar t ic les of i n c o r p o r a t i o n with the S e c r e t a r y 
of S t a t e . 

G r a z i n g districts general ly m a y r e g u l a t e a n d control t h e u s e of 
distr ict lands a n d construct i m p r o v e m e n t s for c o n s e r v a t i o n a n d bet 
ter land use; but the M o n t a n a l a w is u n i q u e in p r o v i d i n g t h a t dis
t r ic t control u n d e r s o m e c a s e s m a y b e e x t e n d e d t o p r i v a t e l y o w n e d 
or l e a s e d lands as w e l l . 1 " 

W e e d C o n t r o l D i s t r i c t s , A n o t h e r f o r m of c o o p e r a t i v e ac t ion t o 
c o n s e r v e l a n d is t h e c r e a t i o n of w e e d c o n t r o l or w e e d s e e d e x t e r m i 
nat ion districts . F o r e x a m p l e , a l a w p a s s e d in M o n t a n a in 1 9 3 9 p r o 
vides t h a t w h e n 2 5 per c e n t o f t h e f reeholders of a n y p r o p o s e d 
distr ict peti t ion t h e c o u n t y c o m m i s s i o n e r s for t h e c r e a t i o n of a w e e d 
control a n d w e e d seed e x t e r m i n a t i o n district , the c o m m i s s i o n e r s 
shall h o l d a h e a r i n g ; a n d if 5 1 p e r c e n t of t h e o w n e r s of a g r i c u l t u r a l 
l a n d in t h e p r o p o s e d district file w r i t t e n c o n s e n t to c r e a t i o n of t h e 
district , t h e commiss ioners m a y c r e a t e t h e w e e d distr ict if, a f ter t h e 
hear ing , t h e y d e e m it d e s i r a b l e / " T h e s e districts a r e a d m i n i s t e r e d 

7 * " C o m m e n s u r a t e property shall mean any laud, which, under proper use, 
will provide sufficient feed a n d torage for a given number of animal units 
during that portion of the year when they are not grazed under permits issued 
by the district,'" according to the model grazing a g r e e m e n t used by the Soil 
Conservation Service. T h e definition of c o m m e n s u r a t e property under the Mon
tana Grass Conservation Act includes all three tests—commensurability, depen
dency , and priority of use. Dependent commensurate property is c o m m e n s u r a t e 
property which requires, or whose owner furnishes as part of his past customary 
prac t ices , t h e i c e d necessary to maintain livestock during the time other than 
the established grazing period on the range. 

'•'•> F o r a more detailed s ta tement of the M o n t a n a law, see G. I I . C r a i g 
and C . \V. Loonier , "Collect ive T e n u r e o n Grazing L a n d s in M o n t a n a , " Mon
tana Agricultural E x p e r i m e n t Station, B o z e m a n , Montana , 1 9 4 3 . 

H 0 Twenty-five per cent of the freeholders must sign a petition when t h e 
proposed district is outside any incorporated town or city of the county, Or 
2 5 landowners , when the proposed district is within the incorporated limits o f 
any city or town. 
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b y a b o a r d o f t h r e e supervisors a p p o i n t e d a n n u a l l y b y t h e county 
c o m m i s s i o n e r s . A f t e r a w e e d c o n t r o l d i s t r i c t h a s b e e n e s t a b l i s h e d , 
all l a n d o w n e r s w i t h i n t h e d i s t r i c t m u s t c o m p l y w i t h r u l e s a n d r e g u 
l a t i o n s e s t a b l i s h e d b y t h e s u p e r v i s o r s . I f s u c h c o m p l i a n c e is n o t m e t 
w i t h i n a t i m e s p e c i f i e d b y t h e s u p e r v i s o r s , t h e y a r e a u t h o r i z e d t o 
d e s t r o y a n d e x t e r m i n a t e w e e d s f o u n d o n t h e l a n d o f n o n - c o m p l i e r s , 
a n d c o s t s of s u c h e x t e r m i n a t i o n m u s t b e b o r n e b y t h e l a n d o w n e r / 1 

Soil c o n s e r v a t i o n d i s t r i c t s , T a y l o r G r a z i n g D i s t r i c t s , s t a t e g r a z i n g 
d i s t r i c t s , a n d w e e d control a n d w e e d s e e d e x t e r m i n a t i o n d i s t r i c t s a r e 
all u s e s o f t h e p o l i c e p o w e r . T h e s e c o l l e c t i v e d e v i c e s h a v e d o n e 
m u c h in r e c e n t y e a r s t o c o n s e r v e soil r e s o u r c e s a n d c a l l a t t e n t i o n t o 
practices w h i c h will i n c r e a s e soil p r o d u c t i v i t y . E a c h f o r m of c o n t r o l 
h a s its p a r t i c u l a r a d v a n t a g e s f o r s p e c i a l t y p e s o f a g r i c u l t u r a l l a n d 
u s e , a n d u n d o u b t e d l y t h e r e will b e f u r t h e r d e v e l o p m e n t s a l o n g 
t h e s e l ines a s t h e n e e d a r i s e s for s p e c i a l t y p e s o f c o l l e c t i v e c o n t r o l 
a n d v o l u n t a r y g r o u p a c t i o n . 

S o i l C o n s e r v a t i o n i n E u r o p e a n N a t i o n s . I n s o m e a r e a s of t h e 

w o r l d , soil c o n s e r v a t i o n m e t h o d s h a v e b e e n u s e d for m u c h l o n g e r 

p e r i o d s t h a n in t h e U n i t e d S t a t e s , w h e r e t h e m o v e m e n t is q u i t e r e 

c e n t . Soil c o n s e r v a t i o n e x p e r i e n c e s o f m a n y E u r o p e a n nations give 

s o m e i d e a o f t h e t y p e s of l a n d u s e p r o b l e m s w h i c h d e v e l o p a f t e r 

c o n t i n u e d u s e for l o n g p e r i o d s , a s w e l l a s m e t h o d s o r e x p e r i e n c e s 

w h i c h h a v e p r o v e d m o s t e f f e c t i v e i n c o n s e r v i n g soi l r e s o u r c e s . T h i s 

e x p e r i e n c e a n d t h e m e t h o d s d e v e l o p e d s h o u l d b e h e l p f u l in s o l v i n g 

A m e r i c a n soil c o n s e r v a t i o n p r o b l e m s , o r a t least in p r e v e n t i n g m i s 

t a k e s w h i c h m i g h t o t h e r w i s e b e m a d e . O b v i o u s l y , soil c o n s e r v a t i o n 

m e t h o d s m o s t e f f e c t i v e in E u r o p e wil l n o t n e c e s s a r i l y b e t h e o n e s 

m o s t e f f e c t i v e in t h i s c o u n t r y . I n m a n y w a y s , h o w e v e r , t h e r e w i l l b e 

s i m i l a r i t y e n o u g h so t h a t s o m e A m e r i c a n a p p l i c a t i o n s c a n b e m a d e . 

In t h e e c o n o m i c d e v e l o p m e n t of a n y a r e a , it is g e n e r a l l y a g r e e d 

t h a t t h e r e is first a s t a g e of e x t e n s i v e c r o p s a n d l i t t le n e e d of soil 

Under tin* Montana law, the county commissioners have power to deter
mine the cost of controlling noxious weeds and exterminating noxious weed 
seeds in weed districts, whether control operations are performed by individual 
landowners or by weed district supervisors. Where the landowner performs the 
work involved in the weed control and evtenniuation program, he presents 
to the commissioners a claim for a third of the cost, which is paid from the 
noxious weed fund accumulated by county-wide levies. When the work is done 
by the supervisors, a third of the cost is paid from the noxious weed fund, 
and tlte remaining two-thirds Is charged against the laud on which weed con-
tr»l and extermination work Was done. 
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conservation, then a stage of intensive crops and need, but no eco
nomic possibility, of soil conservation. Finally, a third stage is 
reached in which soil conservation inputs become economically pos
sible. Dependence of soil conservation on the stage of intensity 
reached in land utilization is associated with the scarcity of land 
in relation to human effort at a given time and place. W e have 
learned that the relative scarcity of land for agriculture is not rigidly 
set by natural factors like climate, soils, topography, and vegeta
tion, but is influenced by the entire cultural pattern, and by the 
technical and institutional environment of a given society. 

European agriculture began between 7 0 0 0 and 2 0 0 0 B.C., in the 
Neolithic Age .* 2 Its technique did not change greatly until Roman 
times. Primitive tools confined agriculture to areas which could be 
cultivated with inefficient tools. Consequently, heavy soils, dense 
coniferous forest belts, and extremely light soils which, because of 
quick exhaustion, required continually new clearings, were excluded 
from use. Such agriculture thrived upon porous loessal soils and 
alluvial muds around rivers and lakes. These areas were originally 
covered with oak and b e e c h forests which could easily b e destroyed 
by girdling and fire. The natural scarcity of these areas and their 
high natural efficiency in production led to an early stability in 
settlement. 

F r o m the beginning, animal husbandry b e c a m e closely combined 
with field cultivation in European agriculture, and was the corner
stone of farming systems and the main basis for conserving E u r o 
pean soil. W i t h the increase in population under the Pax Romana 
and under the reign of the Franks, demand for agricultural products 
increased, and the three-field system of winter grain, summer grain, 
and fallow b e c a m e established. Restoration of soil fertility could no 
longer b e accomplished through resting the land a number of years 
under grass cover, but had to be accomplished through actual use 
of stable manure and even some soil amendments like lime and ash. 

T h e feudal system and manorial agriculture implanted in all 
classes of the population an attitude toward the land which would 
have been brought about m u c h later by economic factors in a free 
competitive economy. F o r the upper classes, land b e c a m e the key 
and symbol of social distinction and political influence. F o r the 

This brief analysis of soil conservation in European nations has been 
abstracted from Ciriacy-Wantrup, "Soil Conservation in European Farm Man
agement," pp. 86-101, 
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l o w e r c l a s s e s , a s s u r a n c e o f t h e p r i v i l e g e o f c u l t i v a t i n g l a n d m e a n t 

e c o n o m i c s e c u r i t y , a n d l a n d o w n e r s h i p g u a r a n t e e i n g p e r s o n a l a n d 

p o l i t i c a l f r e e d o m m e a n t t h e s u p r e m e a c h i e v e m e n t o f l i fe . T h i s 

p s y c h o l o g i c a l p a t t e r n l a s t e d u n t i l t h e F r e n c h R e v o l u t i o n , a n d is 

e f f e c t i v e in m o s t E u r o p e a n n a t i o n s e v e n t o d a y . L a n d c o n s e r v a t i o n 

r e s u l t e d f r o m i n s t i t u t i o n a l a n d t e c h n i c a l f a c t o r s unti l t h e e n d o f 

t h e e i g h t e e n t h c e n t u r y , w i t h o u t a n y t h i n g w h i c h c o u l d b e c a l l e d 

f a r m m a n a g e m e n t in t h e m o d e r n s e n s e o f t h e w o r d ; b u t a t t h e e n d 

o f t h e e i g h t e e n t h a n d t h e b e g i n n i n g o f t h e n i n e t e e n t h c e n t u r y , w r i t 

ings o n t a r n i m a n a g e m e n t a n d l a n d c o n s e r v a t i o n b e g a n t o a p p e a r , 

a n d t h e a p p r o a c h w a s d e t e r m i n e d b y e c o n o m i c a n a l y s i s , not , a s 

f o r m e r l y , b y a g r i c u l t u r a l t e c h n o l o g y , c l a s s i d e o l o g y , o r religious 
a n d e t h i c a l p r e c o n c e p t i o n s . F e u d a l i s m a n d m a n o r i a l i s m w e r e 

r a p i d l y d i s i n t e g r a t i n g , a n d t h e e c o n o m i c f a c t o r s o f a f r e e , c o m p e t i 

t i v e s o c i e t y b e c a m e m o r e i m p o r t a n t t h a n i n s t i t u t i o n s . 

B r e a k d o w n of the o ld a g r a r i a n o r d e r c a u s e d s e r i o u s l a n d d e s t r u c 

t ion in v a r i o u s w a y s . L i b e r a t i o n of s e r f s p r o d u c e d a n u m e r o u s c l a s s 

of f r e e b u t l a n d l e s s a g r i c u l t u r a l l a b o r e r s , a n d a p r o p o r t i o n a l in

c r e a s e in t h e a r e a w h i c h c o u l d b e o p e r a t e d for profi t b y t h e l o r d 

h i m s e l f . T h i s , c o m b i n e d w i t h h i g h p r i c e s o f f a r m p r o d u c t s , a c c o m 

p l i s h e d a r a p i d c o m m e r c i a l i z a t i o n o f l a r g e e s t a t e s , a n d soil d e t e 

r i o r a t i o n o n p e a s a n t s ' h o l d i n g s a lso b e c a m e f r e q u e n t . H i g h g r a i n 

p r i c e s a n d serious' d e c l i n e s in l i v e s t o c k n u m b e r s m a d e m a i n t e n a n c e 

o f soi l f e r t i l i t y di f f icul t . * ' L a n d c o n s e r v a t i o n , h o w e v e r , s o o n c a m e 

i n t o g e n e r a l u s e , b e c a u s e it h a d b e c o m e e c o n o m i c a l l y p o s s i b l e b y 

t h e t i m e f e u d a l a n d m a n o r i a l i n s t i t u t i o n s c e a s e d t o b e m a j o r d e t e r 

m i n i n g e l e m e n t s in l a n d u t i l i z a t i o n . T h e i r i n s t i t u t i o n a l p r o t e c t i o n 

w a s n o l o n g e r n e e d e d , b e c a u s e l a n d c o n s e r v a t i o n w o u l d b e a d e 

q u a t e l y u n d e r t a k e n a s a r e s u l t of t h e o p e r a t i o n of e c o n o m i c f o r c e s . 

O p t i m u m i n t e n s i t y h a d r e a c h e d a h e i g h t w h i c h i n c l u d e d i n p u t s 

n e c e s s a r y for t h e s a k e o f c o n s e r v a t i o n . 

L a n d c o n s e r v a t i o n o n t h e C o n t i n e n t b e c a m e a m o r e i m p o r t a n t 

p a r t o f f a r m m a n a g e m e n t p o l i c y t h a n in E n g l a n d , b e c a u s e E n g 

l a n d ' s r a p i d l y i n c r e a s i n g f o r e i g n t r a d e m a d e h e r m o r e a n d m o r e 

i n d e p e n d e n t o f h e r d o m e s t i c a g r i c u l t u r a l l a n d . U n d e r E u r o p e a n c l i 

m a t i c c o n d i t i o n s , w h e r e soil d e t e r i o r a t i o n o c c u r s not b e c a u s e o f 
"* Ciriacy-Waiitmp points out ttiat livestock was reduced not only by 

wars but also through "voluntary" liquidation, because the peasantry had to 
raise large sums to compensate their lords for abolition of personal services 
and other land encumbrances. It was the same experience China had passed 
through after the breakdown of its feudal system. 
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washing or blowing but through depletion of soil fertility, a "doc
trine of statics'* in regard to fertility conservation b e c a m e estab
lished. This doctrine meant establishment of an equilibrium 
between decrease of soil fertility through crop harvesting and its 
increase through application of manure, fertilizer, and other amend
ments. Emphasis was placed on good rotations which combined 
exhausting crops with conserving crops. Grains were considered 
exhausting crops, while conserving crops were those which left a 
large amount of residue in the soil and enabled production of so 
m u c h manure that a fertility balance was assured. The goal of good 
farm management was to increase the proportion of conserving 
crops in the rotation until the proper balance in the whole farm 
system was reached. Rising relative livestock prices during the 
nineteenth century also helped to make sound land conservation 
programs profitable. 

Severe competition of cheap agricultural products from low-cost 
virgin lands of the United Stales brought about a E u r o p e a n agri
cultural depression in the seventies, eighties, and nineties, and 
called attention to the fact that the doctrine of statics did not apply 
to economic conditions in all parts of the world. This doctrine had 
developed and thrived under the particular economic conditions of 
E u r o p e in the first part of the nineteenth century, and applied only 
to an economy where full conservation of soil fertility was profitable 
from the entreprenurial standpoint in a laissez-faire^ economy, or 
where it w a s brought about by relative technical or institutional 
land scarcity and by a conservative mental attitude toward the 
land, as was the case under feudalism and manorialism. After 1896, 
the rise of farm prices m a d e it profitable to conserve soil fertility, 
and also to increase it by applying larger and larger quantities of 
chemical fertilizers and soil amendments. Manure and the necessary 
accompanying livestock are looked upon more and more as a de
sirable part of the agricultural enterprise because of the importance 
of organic matter in soil conservation. 

Applications of European Soil Conservation Experience to 
the United States. F o u r major principles of soil conservation may 
be deduced from European experience: ( 1 ) importance of the 
manure economy for fertility balance of the entire farming system; 
(2 ) importance of livestock enterprises and artificial fertilizers and 
amendments as the most important agents through which fertility 
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balance can be established and maintained; (3) importance of a 
proper combination of land uses—that is, cultivated land, permanent 
pastures, permanent meadows, and forests—from the standpoint of 
feed and manure production; and (4) importance of a proper com
bination of exhausting or soil-depleting and soil-conserving crops 
on the cultivated land, from the standpoint of feed and m a n u r e 
production. 

These principles obviously apply largely to climates like those of 
western and central E u r o p e (north of the Pyrenees, the Alps, and 
the Carpathian Mountains, and west of the Vistula R i v e r ) where 
rainfall occurs during all months. T h e Middle Atlantic states have 
such a climate. In such climatic zones, the major soil conservation 
problem is to maintain the proper amount of plant nutrients, includ
ing humus, organic matter, and chemical elements. Obviously, these 
principles are less applicable in semi-arid regions like the Great 
Plains; but for the major regions of the United States, including the 
Southeast, the Middle West , and the Pacific Coast, they a r e quite 
applicable , particularly when a nation has r e a c h e d the third stage 
of economic development. Many are convinced that the United 
States is entering this third stage of d e v e l o p m e n t / 1 Von Ciriacy-
W a n t r u p , however , points out that the mental attitudes of cultiva
tors toward the land are the most important factors in securing 
adequate soil conservation, and that an attitude favorable to soil 
conservation was bred into the cultivators of Europe during long 
centuries of technical and institutional scarcity of land. "To breed 
tins attitude into a new country requires a pat ience and great 
educational skill on the part of those who are responsible for a 
far-sighted conservational policy." 1 " 

W e should not wait to establish the economic feasibility of soil 
conservation on American farms until the time when laud users are 
forced to conserve the soil, both body a n d fertility. " T h e oppor
tunities in a soil conservation program appeal to us as lying not only 
in the losses to be avoided and the benefits to be gained by the cul
tivators of the soil, but in large measure in the losses to be avoided 

See, for example the discussion of Ciriacy-YVantrup's paper by W. J. 
Roth, Journal of Farm Economics, February 1938, vol. XX, no. 1, pp. 115-118. 
Roth states. "I am convinced that we have gone through at least the first two 
of these stages, and are entering the third. I certainly hope that we have gone 
far enough to be ready for the third stage, even if we have not actually gone 
into it." 

•"JWrf, p. 101. 
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and the benefits to be gained by other private and public interests, 
both agricultural a n d urban."" 6 

C O N S E R V A T I O N O F L A N D R E S O U R C E S IN 

N O N - A G R I C U L T U R A L USE 

T h e conservation movement in the United States developed first 
in connection with forestry. T h e r e are two major reasons for this: 
( 1 ) Fores ts were the first of the great natural resources destroyed 
so rapidly as to at tract general attention and arouse alarm; and 
( 2 ) the movement t o w a r d conservation of resources in the United 
States began largely through men trained in Germany, where con
servation theories w e r e developed principally in connection with 
forestry. S T It will be recalled that the establishment of a Forestry 
Bureau in the Depar tment of Agriculture and the later development 
ol the national forests were the earliest practical examples of con
servation in the United States. 

T h e P l a c e o f T r e e C r o p s i n Soi l C o n s e r v a t i o n . Both agricul
ture and forestry utilize only the top mantle or upper few inches 
of land; and conservation programs are concerned primarily with 
these top f e w inches. However , certain problems in conservation 
are peculiar to forest lands, a n d techniques or goals are often dif
ferent enough from those involved in agricultural conservation to 
justify a separate analysis of forest land conservation. 

Forestry does not, as a rule, involve the tillage required by most 
agricultural crops. In many areas, the slope of the land o r the char 
acter of the soil make cultivation impossible without serious erosion 
Josses; and, because of climatic or other factors, grass m a y not be 
the best or most profitable use of these lands. In such areas, for
estry plays a particularly important role since root growth of trees 
tends to hold the soil together and prevent severe washing and ero
sion. Grass is generally more effective than forest vegetation in the 
prevention of soil-blowing, a n d where climate and soil factors are 
such that grass can be successfully grown, trees will ordinarily play 
a secondary vole; but in m a n y areas, where trees represent the best 
use of land, serious soil conservation problems result unless these 
areas are devoted to forestry. Moreover , tree crops in some areas 

**Ibid, p. 117. 
s r S e e R. T. Ely , "Conservation und Forestry," The Foundations of Na

tional Prosperity, Chapter III , pp. 1 9 - 2 4 . 
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will p r o d u c e greater p c r - a c r e yields of forage or usable products 
than grass. F o r example, the leguminous K e a w e tree of the Hawai ian 
Islands yields beans valuable for forage on lands where the soil is 
too dry for any other crop. There are numerous other examples of 
relatively high productivity in certain areas which may be p r a c 
tically unfit for agricultural use but produce large yields of various 
tree products . * 8 

T h e extensive root system of trees makes the water-absorbing 
ability of forest laud much greater than that of agricultural grass 
land. In areas of torrential rains or heavy rainfall, where there are 
also great slopes a n d drainage areas, devotion of considerable a c r e 
ages to forestry is absolutely essential for control of floods. Con
servation of wildlife or development of the highest recreational use 
of land may depend upon maintenance of effective forest cover . 
( S e e F i g u r e 4 8 . ) Thus , from the standpoint of conservation in gen
eral, forests are in certain areas often much more important than 
agricultural crops or grasses. 

T h e Need f o r F o r e s t C o n s e r v a t i o n . Important causes of forest 
depletion include d a m a g e by fire, destructive logging, inefficient 
milling and wood utilization, failure to reforest or replant cut-over 
areas, failure to pract ice sustained-yield forestry, d a m a g e from tree 
diseases and insect pests, taxation policies which levy burdens on 
the basis of "wreckage value" and force exploitative forest use prac
tices, and a tenure pattern of private forest land ownership often 
resulting in severe competition and exploitative practices. T h e more 
important consequences of forest depletion include (1") increased 
future prices of forest products , because of decreased supplies and 
reduced quality of products in relation to demand; ( 2 ) decline of 
a great industry engaged in exploiting and manufacturing forest 
products ; ( 3 ) injury to transportation systems in cutting down vol-

** It is said that, on an acre of good Keawe trees, six cattle will average 
gains of more than 2 pounds a day on raw beans which they pick up for 
themslrves: and that from the middle of July the six cattle will gain 1200 to 
IfitKl pounds per acre on land with rainfall of 20 inches a year. In comparison, 
an acre of good Kentucky blue grass pasture or rich English pasture will pro
duce 150 pounds of mutton per year, while com and alfalfa will make about 
•150 pounds of beef and pork per year in Illinois. The carob bean, an article 
of food for nt least 2000 years in many Mediterranean countnes. grows on 
rocky hillsides, lives for generations, and is produced in areas ton dry for com. 
However, it has sold at the same price as Indian corn and yields the same or 
greater amounts per acre. For a statement concerning productivity of the carob 
be«n tree, the honey locust, the chestnut, and others, see J. Russell Smith, 
"Tree t "ropv" in P.uVins .mil W'tul.ilir. i>;> r i t . pp. 10-1-11 1 
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u m e o f f r e i g h t c a r r i e d b y ra i l roads a n d o ther t ranspor ta t ion units; 
(4 ) injurious effects upon w a t e r r e s o u r c e s a n d disastrous results 
f rom soil erosion; ( 5 ) injurious e ffect on local c o m m u n i t i e s b e c a u s e 
of d e p o p u l a t i o n a n d g e n e r a l i m p o v e r i s h m e n t of ex tens ive a reas ; ( 6 ) 
des t ruc t ion of or injury to scenic f e a t u r e s possessing significant 
r e c r e a t i o n v a l u e s ; ( 7 ) d e s t r u c t i o n of t h e h a b i t a t of m a n y species 
o f wildlife ( p a r t i c u l a r l y f u r - b e a r e r s a n d upland g a m e ) , inc}uding 
g a m e birds a n d m a n y big g a m e animals ; a n d ( 8 ) r e d u c t i o n of the 
r a n g e c a r r y i n g c a p a c i t y or f o r a g e p r o d u c t i o n in m a n y fores t a r e a s 
in the w e s t e r n s t a t e s . s ! l 

A n a d e q u a t e forest l a n d c o n s e r v a t i o n p r o g r a m should i n c l u d e ; 
( 1 ) d e v e l o p m e n t of effective p r o t e c t i o n f r o m fire; (2 ) o b s e r v a n c e 
o f s u c h m i n i m u m logging r e q u i r e m e n t s as disposal of slash a n d 
leaving of s e e d t rees to s e c u r e c o n s e r v a t i o n a l logging p r a c t i c e s ; ( 3 ) 
m o r e efficient milling a n d w o o d util ization t h r o u g h use of w o o d 
w a s t e , w o o d p r e s e r v a t i v e s , a n d s o m e w o o d subst i tutes ; ( 4 ) forest 
p l a n t i n g a n d m a n a g e m e n t to s e c u r e r e n e w a l at a r a t e c o m m e n s u r a t e 
with needs for var ious forest services r a n g i n g f r o m w o o d supply to 
g a m e c o v e r ; ( 5 ) res tocking of b u r n e d - o v e r or c u t - o v e r forest lands 
unsuited to a g r i c u l t u r e , p a r t i c u l a r l y in w a t e r s h e d a r e a s ; ( 6 ) plants 
ing t rees for w i n d b r e a k s iu s o m e e x p o s e d a r e a s ; ( 7 ) appl ica t ion of 
susta ined-yield pr inciples t o as m a n y forest a reas as possible; ( 8 ) 
t a x revision to adjust tax b u r d e n s m o r e c losely to t h e pecul iar n a t u r e 
of forest re turns a n d e n c o u r a g e susta ined-yie ld m a n a g e m e n t a n d 
conservat ional l o g g i n g p r a c t i c e s ; a n d ( 9 ) i n c r e a s e d public p u r c h a s e 
of forest lands t o make possible m o r e o r d e r l y utilization o f r e 
sources , to re l ieve the c o m p e t i t i v e si tuation in s o m e a r e a s , a n d 
e n f o r c e c o n s e r v a t i o n a l logging on t h e p u b l i c forest lands t h r o u g h 
leasing regula t ions , A s in t h e case of agr i cul tura l lands , publ ic 
o w n e r s h i p does not of itseU g u a r a n t e e c o n s e r v a t i o n a l Jogging, b u t 
the U n i t e d Sta tes F o r e s t S e r v i c e has d e m o n s t r a t e d o v e r a p e r i o d 
of y e a r s t h a t it is possible to utilize c o n s e r v a t i o n ^ logging a n d o t h e r 
i m p r o v e d land use p r a c t i c e s in t h e m a n a g e m e n t of nat ional f o r e s t s . 0 " 

Costs o f F o r e s t C o n s e r v a t i o n . One important d i f ference b e 
tween agr icul tura l a n d forest land util ization is t h e longer per iods 
r e q u i r e d for g r o w t h of t r e e c r o p s . W e h a v e n o t e d t h e s ignif icance 

" ; i T h e first six of these eight e c o n o m i c consequences are cited in Van 
Hise and H a v e m e y e r , op. cit., p p . 2 7 1 - 2 7 2 . 

•'d F o r a m o r e detailed s ta tement of measures for a d e q u a t e forest c o n 
servation, see J . R. Whi taker , "Essent ia l Measures in Forest Conservat ion ," in 
Parkins and Whitaker , op. cit., chap. XI, pp . 262-286. 
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of t i m e - p r e f e r e n c e a n d t h e r a t e of interest in c o n s e r v a t i o n . C o n 
servat ion cos ts a r e obviously i n c r e a s e d w h e r e t h e p e r i o d of t ime 
involved 1 in a given c o n s e r v a t i o n p r o g r a m is long, b e c a u s e f u t u r e 
values a r e d i s c o u n t e d t o t h e present . A l t h o u g h slash pine for pulp 
in the south c a n b e g r o w n in a relat ively few years ( 5 to 1 5 ) , m a n y 
species of t rees r e q u i r e s u c h a long p e r i o d t o m a t u r e t h a t t h e a v e r 
a g e individual is ordinar i ly not interested in reforesta t ion or plant
ing p r o g r a m s essent ia ! for forest c o n s e r v a t i o n . 

In t h e c a s e of m a n y agr icul tural lands , e c o n o m i c r e w a r d s for 
c o n s e r v a t i o n p r a c t i c e s c a n b e s e c u r e d within a y e a r , a n d in s o m e 
c a s e s less. In t h e c a s e of forestry , h o w e v e r , m a n y y e a r s m a y e la p se 
before t r e e c r o p s a r e r e a d y t o b e h a r v e s t e d , so t h a t e c o n o m i c 
r e w a r d s a r e not nearly so p r o m p t . M o r e o v e r , re turns per a c r e in 
forestry a r e likely to b e c o n s i d e r a b l y smaller , s ince forestry is 
usually a less intensive use t h a n a g r i c u l t u r e ; a n d t h e uncer ta int ies 
of a long w a i t i n g p e r i o d help t o m a k e c o n s e r v a t i o n p r o g r a m s that 
m a y b e e c o n o m i c f rom an individual s tandpoint u n a t t r a c t i v e to 
pr iva te initiative. F o r e s t land conservat ion will ordinari ly require 
p r o g r a m s in w h i c h publ ic initiative in t h e f o r m of subsidies, m a n 
a g e m e n t , o r o w n e r s h i p takes a m u c h m o r e a c t i v e p a r t t h a n in a g r i 
cul tura l land c o n s e r v a t i o n . 

A P r o g r a m f o r R e c r e a t i o n a l L a n d C o n s e r v a t i o n . R e c r e a 
tional use is c h a r a c t e r i z e d by c e r t a i n pecul iar p r o b l e m s a n d c o n d i 
tions w h i c h m a k e sound c o n s e r v a t i o n m e a s u r e s for s u c h lands 
different f rom those d e s i g n e d to c o n s e r v e o t h e r lands . In the first 
p l a c e , t h e recrea t ional use of m a n y a r e a s is a s s o c i a t e d with o t h e r 
uses, s o m e of w h i c h re turn o w n e r s e c o n o m i c r e w a r d s q u i t e a p a r t 
f r o m recrea t ional values of such lands. In m a n y c a s e s , t h e quali t ies 
or c h a r a c t e r i s t i c s w h i c h give land v a l u e for r e c r e a t i o n a l p u r p o s e s 
a r e c o m p a r a t i v e l y intangible , a n d this , c o u p l e d w i t h t h e fac t t h a t 
recreat ional e n j o y m e n t d o e s not involve p e c u n i a r y r e w a r d , m a k e s 
p r i v a t e initiative u n a b l e to p r o v i d e an a d e q u a t e c o n s e r v a t i o n p r o 
g r a m in the c a s e of most rec rea t ional lands. An excel lent e x a m p l e of 
this is t h e c o n s e r v a t i o n of wildlife ( a n i m p o r t a n t par t of rec rea t ional 
land c o n s e r v a t i o n ) w h i c h is u n d e r t a k e n a lmost ent irely t h r o u g h 
public p r o g r a m s . 

T h e d e m a n d for rec rea t ional land rises w i t h i n c r e a s e d leisure, 
u n p r o v e d t ranspor ta t ion , a n d high living s t a n d a r d s c h a r a c t e r i s t i c 
of m o d e r n society , but t h e r e a r e serious p r o b l e m s a s s o c i a t e d with 
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securing and maintaining lands for recreational use in competition 
with other uses. Only those lands will be developed by private 
enterprise on which alternative uses are less valuable or satisfactory. 
T h e amount of such land is far short of that required to meet cur
rent and prospective recreational requirements, so that public 
development is essential. Public agencies, however , m a y select for 
recreational use lands which have alternative uses of great economic 
importance, and may eliminate competing uses by zoning or other 
regulatory measures, thus assuring the use of the land for recreation, 
or they m a y at tempt to share use of the land with other uses on 
some control basis. In many areas, conservation is largely a problem 
of determining the relative importance of different uses for a given 
piece of land or area. 

Much expense is frequently incurred in recreational land con
servation to remove economic scars lowering the recreational value 
of land, or to construct facilities necessary to make recreation areas 
available. Many developments to improve recreational land re
sources cannot be financed by charges , commissions, admission 
rates, and so forth. Thus , the government must act as initiator or 
m a n a g e r and undertake the conservation program directly. 

A large group of recreational land use problems chiefly concern
ing scenic aspects of the landscape result from commercial develop
m e n t of private lands contiguous to or near recreational areas. 
Their solution involves the whole r a n g e of regulatory and control 
measures, including zoning, scenic easements, mortgage clauses, 
recreational districts, conservation districts, and related methods. 

P r o b l e m s o f M i n e r a l L a n d C o n s e r v a t i o n . T h e increasing im
portance of minerals, combined with the fact that mineral resources 
are exhaustible and—unlike agricultural or forest products—not 
replaceable , makes conservation of mineral resources peculiarly 
vital to the general welfare. W h e r e a resource cannot be replaced 
or grown, the necessity of deciding from day to day how m u c h 
should b e used currently and how m u c h should be saved for pos
terity is vitally important. Mistakes can be partially or wholly cor
rec ted in the case of resources which can be grown or replaced; 
but current mistakes or wasteful exploitative practices in the use 
of exhaustible and irreplaceable resources like minerals may cause 
irreparable damage to future generations. 

One of the most important factors tending to discourage mineral 
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conservation and encourage wasteful exploitation is the uncertainty 
of discovering new deposits, and the uncertain amount of mineral 
reserves. The "chance factor" in discovery has discouraged con
sistent planning for efficient utilization, because discoveries of 
deposits have, at least thus far in the United States, provided ade
quate supplies of most important minerals in spite of wasteful 
exploitation. Depending upon chance discovery can be a disastrous 
policy, and the United States should develop a more systematic 
conservation plan for mining, and utilizing its mineral resources. 
In addition to the uncertainties of discoveries and of reserves, three 
other conditions distinguish mineral conservation problems from 
those of other land resources: localized occurrence, tendency to 
increasing cost and, to a lesser extent, accumulation of metal stocks. 

A Conservat ion P r o g r a m f o r Mineral R e s o u r c e s . Specific 
conservation measures must be developed for each of the major 
minerals. There are three bases for distinguishing or classifying 
mineral resources in relation to the effect of exploitation upon them. 
These are: ( 1 ) availability of resources, ( 2 ) substitutability of re
sources, especially of flow for fund, and ( 3 ) recoverability of 
resources. Regarding availability, reserves of minerals are so varied 
that some exist in inexhaustible amounts while reserves of others 
are apparently critically low. Concerning substittitabilitii, vegetable 
oils and alcohols, for example, may be used for fuel and lubrication, 
thus substituting flow for fund resources. In regard to rccocc lability, 
there is great variation in durability of mineral products and the 
recoverability of usable waste products after these products are 
worn out. For example, coal ami oil have no durability or recover
ability, whereas iron has great recoverability." 1 In general, however, 
the chief conservation problem for mineral lands is prevention of 
resource waste and the associated social and economic disorders 
caused by destructive competition so characteristic of those min
eral* in which there is a surplus of plant capacity or production 
facilities. In this sense, the conservation problem is more one of 
economics than of technology, and the task is to help these mining 
industries prevent competitive waste, stabilize employment, limit 
or at least control cutthroat competition, and through increased sta
bility permit those savings in the resource which technology has 

'*l F o r a careful analysis of resource classification for conservation policy 
set' C . II . [ laminar , "Society and Conservat ion," Journal of Farm Economics , 
\..| W I V i u > 1. Kehruarv l'M2. pp. 1 1 0 - 1 1 5 . 
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already m a d e possible. Means of controlling production, capaci ty , 
stocks, and, in some cases, prices must be considered. Such control 
b y private industry has been forbidden under the antitrust laws; 
but it may be wise to permit and even encourage such control, 
under public supervision, in those industries involving natural 
resource waste . It is high time w e recognized that in some minerals 
competition leads to excessive waste which w c cannot afford. 1* 2 

The ill effects of destructive competition include more than the 
waste of irreplaceable natural resources. Such destructive waste also 
endangers living standards of mine workers, whose isolation, rela
tive immobility, and hazardous life merit special consideration 
w h i c h m a y justify provisions for eliminating or at least reducing 
these ill effects to a minimum through public or private action. 
Public policies perhaps sufficient to do this would b e Congressional 
legislation authorizing systems for control ( b y operators within the 
industry p r o p e r ) of mining output, mine capaci ty , or both, and in 
some cases authorization of minimum and maximum prices. Specific 
amendment of the antitrust laws may b e necessary to permit such 
action in certain fields—particularly in the case of coal, oil, gas, and 
the non-ferrous metals. In some cases public monopolies might be 
necessary, or the pr ice of t h e product might b e left low and the 
product rationed by society; which is preferable depends upon the 
resource. 

In some mining industries, such as that of iron ore, industries 
acting alone have been able to prevent dissipation of resources and 
economic and social distress. But, certain significant dangers asso
ciated with concentrated ownership would seem to justify public 
regulation of prices a n d labor pract ices . In other mining fields, 
however, particularly coal, oil, copper , lead, and zinc, experience 
has shown that industries act ing alone have not been able to p r e 
vent the dissipation of mineral resources or the occurrence of wide
spread economic and social distress. Although e a c h has its o w n 
distinctive problem, all these industries present to some degree the 
common problem of controlling destructive competition.'- 1 3 Experi
ence lias shown that a reasonable profit tends to stimulate conserva
tion, because the more valuable an object becomes, the more men 
tend to save it, and the less valuable, the more carelessly it is used. 

'•>- This problem and some alternative methods of dealing with it a t e 
developed in more detail in National Resources Board Report, pp. 4 0 0 ff. 

»a Ibid., pp. 4 0 0 ff. 
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If m i n e r a l r e s e r v e s a r e n o t t o b e e x p l o i t e d a n d w a s t e d n e e d l e s s l y , 
it is n e c e s s a r y t o d e v e l o p a p r o g r a m w h e r e b y r e a s o n a b l e p r i c e s c a n 
b e s e c u r e d a n d t h e i n d u s t r y s t a b i l i z e d s o t h a t w a s t e a c c o m p a n y i n g 
l o w p r i c e s , o v e r p r o d u c t i o n , a n d r e l a t e d c o n d i t i o n s m a y b e r e d u c e d 
t o a m i n i m u m . 

M a n u f a c t u r i n g t r a n s f o r m s p r o d u c t s f r o m t h e i r o r i g i n a l c h a r a c t e r 
i n t o a m u l t i t u d e o f n e w p r o d u c t s , u s i n g m a n y o t h e r w i s e w a s t e 
p r o d u c t s in t h e p r o c e s s . B e c a u s e m i n e r a l s a r e s o i m p o r t a n t — a n d 
i n c r e a s i n g l y i m p o r t a n t — i n m a n u f a c t u r i n g , a n d b e c a u s e s o m a n y 
m i n e r a l s a r e of d u r a b l e c h a r a c t e r , o n e f u n c t i o n o f m a n u f a c t u r i n g is 
t h a t o f c o n s e r v a t o r o f m i n e r a l r e s o u r c e s . " 4 I n m a n y c a s e s , t h e m i n 
ing a n d m a n u f a c t u r i n g of c e r t a i n m i n e r a l s u s e d in i n d u s t r y d o n o t 
c o n s t i t u t e a d e s t r u c t i v e p r o c e s s , in t h e t r u e m e a n i n g o f d i e w o r d , 
b u t r a t h e r a c h a n g e in f o r m " 7 ' — f r e q u e n t l y t o f o r m s m o r e a v a i l a b l e 
for a l t e r n a t i v e u s e s . 

C o i i M * r v u i i m i o f W a t e r R e s o u r c e s . W a t e r is r e g a r d e d b y 
m a n y a s a r e s o u r c e so n e c e s s a r y t o t h e g e n e r a l w e l f a r e in its v a r i o u s 
u s e s t h a t it s h o u l d b e p u b l i c l y o w n e d , w i t h p r i v a t e b e n e f i c i a l u s e . 1 " 1 

It h a s b e e n s u g g e s t e d t h a t w a t e r r i g h t s s h o u l d b e a l l o c a t e d s o t h a t 
u n d e r s u i t a b l e s o c i a l r e g u l a t i o n t h e w a t e r wil l n a t u r a l l y a c c o m p l i s h 
t h e l a r g e s t r e s u l t s . 1 , 7 

T h e p r o b l e m o f c o n s e r v i n g w a t e r r e s o u r c e s is m a i n l y o n e of c o n 
t r o l l i n g r i g h t s t o u s e w a t e r s o t h a t b e n e f i c i a l u s e c a n b e d i s t r i b u t e d 
t o t h e g r e a t e s t p o s s i b l e n u m b e r o f p e o p l e f o r t h e l o n g e s t t i m e . W a t e r 
f o r t h i n k i n g p u r p o s e s is n e c e s s a r y for h u m a n l i fe ; w a t e r f o r i r r i g a 
t ion in c e r t a i n s e m i - a r i d a n d a r i d r e g i o n s is e s s e n t i a l for s u c c e s s f u l 

"* Helen M. Strong, "Conservation of Natural Resources and the Manu
facturing Industry," in Parkins and Whitaker, op. cit., p. 4 8 3 . 

'" An excellent example of this is the collection of old aluminum pots 
mid puns axscmbied by local communities in 1941 , in connection with the effort 
to increase aluminum supply for defense needs. 

•"See, for example. Van Hise and Havemeyer, op. cit., particularly pp. 
1 5 2 - 1 6 1 ; R. T . Ely . "Conservation Policies," in Foundations of Sationul Pros
perity, p. 6 2 ; and Frank Williams, " W a t e r Power and Its Conservation," in 
Parkins and Whitaker, op. cit., p. 332 . 

" T Professor T . N. Carver suggested the system of selling water rights 
by auction, with the idea that he who will pay the most will make the best use 
of the water. Ely points out that shore lands ought to be, in general publicly 
owned, and that although there are occasions when exclusive private beneficial 
use should be allowed, ultimate ownership should nevertheless be public. T h e 
experience of cities like New York and Baltimore confirms this position, and 
failure to recognize earlier the wisdom of such a policy has produced enormous 
* t » U and great wastes. (See Ely et til., op. cif . p. 6 2 . ) 
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agriculture; p o w e r generated through hydroelectric construction is 
important in industry a n d manufacturing; use of water for trans
portation (part icularly o c e a n transportation) is essential for the 
free movement of international t rade and the maintenance of mod
ern levels of living; and around large cites, an adequate water sup
ply is necessary for waste disposal and maintenance of health. Thus , 
practically every use of water is important to such a degree that 
restricted control or appropriation by selfish private interests might 
cause widespread suffering and social loss. T h e type of conservation 
program which will most effectively apportion the rights to use this 
resource will vary in different areas and for different uses. 1'* 

Conservation of Transportation Land Resources. T h e major 
problem is unification of the transportation system of the nation 
so that the most efficient transportation services can be established 
and maintained. Best use of land for transportation necessitates 
such unification, a n d the best conservation program will, therefore, 
be that which most effectively improves the general transportation 
system. 

A commit tee appointed by the President of the Uni ted States 
m a d e the following recommendations, among others, as an improve
ment program: ( 1 ) Adoption by the federal government of a defi
nite national transportation policy providing for fair, impartial 
regulation of all kinds of transportation, administered to preserve 
the basic advantages of each. ( 2 ) Placing responsibility to admin
ister all regulatory provisions with respect to rates, services, valua
tion, etc . , for all type of transportation in the Interstate C o m m e r c e 
Commission. (3) Substitution of a n e w rate-making rule applicable 
to all types of transportation for the present provisions of section 
15a of the Interstate C o m m e r c e Commission Act. 1 , 5 1 ( 4 ) Repeal of 

0 8 According to the Energy Resources Committee of the National Resources 
Committee, the Roulder Dam Project, the TVA, and the Hudson River Regulat
ing District "demonstrate the practical ability of operating multiple-purpose 
reservoir systems so as to yield substantial benefits of many types, including 
hydroelectric power. A major objective in conservation of the nation's power 
and water resources is to insure that such combined developments will be de
signed and operated to produce maximum benefits wherever the physical and 
economic conditions render them feasible." (See National Resources Com
mittee: "Energy Resources and National Policy," p. 3 1 3 . ) 

0 < J The committee recommended that it should be the duty of the Com
mission to exercise its authority over rates so far as is consistent with its duty 
to protect the public against the exaction of unreasonable and unjustly dis
criminatory rates. This proposal would not limit the power of the nation to pre
scribe maximum and minimum rates, or to suspend new rates. The present 
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t h e " l o n g a n d shor t h a u l c l a u s e " of sect ion 4 of t h e ac t . ( U n d e r 
this c l a u s e , ra i l roads a r e p r o h i b i t e d f rom c h a r g i n g ra tes to or f r o m 
a given point l o w e r than those a p p l y i n g d i r e c t l y t o or f r o m inter
m e d i a t e points , wi thout a u t h o r i t y of t h e I n t e r s t a t e C o m m e r c e C o m 
m i s s i o n . ) T h e c o m m i t t e e feels that this rule has p r o v e d a serious 
h a n d i c a p t o ra i l roads c o m p e t i n g w i t h o t h e r t y p e s of t ranspor ta t ion . 
( 5 ) E s t a b l i s h m e n t of a n e w a n d i n d e p e n d e n t a g e n c y , to be known 
as the T r a n s p o r t a t i o n B o a r d , c h a r g e d w i t h the d u t y of invest igat ing 
a n d r e p o r t i n g t o C o n g r e s s c o n c e r n i n g re la t ive e c o n o m y a n d fitness 
of the severa l types of t r a n s p o r t a t i o n a n d t h e e x t e n t to w h i c h these 
a r e n o w subsidized, t o g e t h e r with r e c o m m e n d a t i o n s for further 
legislation. T h e c o m m i t t e e also r e c o m m e n d e d that the T r a n s p o r t a 
tion B o a r d b e c h a r g e d with responsibility for administer ing, in 
b e h a l f of all t y p e s of t ranspor ta t ion , t h e r e g u l a t o r y s ta tutes re la t ing 
to n e w c o n s t r u c t i o n or o p e r a t i o n s a n d a b a n d o n m e n t of facilities or 
opera t ions . ( 6 ' ) E s t a b l i s h m e n t of a fair a n d r e a s o n a b l e sys tem oi 
tolls for the c o m m e r c i a l use of cer ta in inland w a t e r s a n d el imina
tion of the Inland W a t e r w a y s C o r p o r a t i o n a n d disposal of its 
proper t ies . ( 7 ) N a t i o n a l a n d s t a t e legislation t o rel ieve rai l roads of 
c e r t a i n tax b u r d e n s a n d to p r o v i d e that the g o v e r n m e n t b e a r the 
e x p e n s e of el iminat ing g r a d e crossings . ( 8 ) R e i m b u r s e m e n t of rail
roads b y t h e g o v e r n m e n t for all costs in e x c e s s of a n y d i r e c t benefit 
a c c r u i n g to t h e m incurred in c h a n g i n g or r e c o n s t r u c t i n g br idges or 
o ther facilities in c o n n e c t i o n with i m p r o v e m e n t of n a v i g a b l e w a t e r s , 
flood c o n t r o l , or similar p r o j e c t s . 1 " " 

U r b a n L a n d C o n s e r v a t i o n . T h e pr incipal p r o b l e m in c o n s e r v 
ing u r b a n land is to secure utmost e c o n o m y in m o v e m e n t and e c o 

n o m i c ac t ivi ty of la rge n u m b e r s of p e o p l e c o n c e n t r a t e d in relat ively 
small areas . E x p e r i e n c e favors a la rge a m o u n t of public o w n e r s h i p 
o r , e f f e c t i v e publ ic regulat ion of u r b a n land uses. T h e specific 
objec t ives of u r b a n land c o n s e r v a t i o n a r e chiefly t o c o n t r o l p r i v a t e 
utilization t h r o u g h ; ( 1 ) S e g r e g a t i n g land uses t o p r e v e n t d e v e l o p -
so-called rate-making rule embodied in section I5o has, according to the com
mittee, proved unsatisfactory in practice, due largely to the construction placed 
by tbe Commission on the direction contained therein that in fixing rates it 
should give consideration, among other things "to the effect of rates on the 
movement of traffic." 

1 0 0 These constitute the more important recommendations of the com
mittee. For more details see Report of Committee Appointed September 2 0 . 
1938, by the President of the United States, to Submit Recommendations Upon 
the General Transportation Situation, Washington. D. C . December 2-3. 1938. 
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merit of "blighted" or slum areas and resulting depreciation of land 
values and loss of utility or buildings. ( 2 ) Proportioning land going 
into various uses so as to prevent too much going into commercial 
or industrial uses and too little into residential use, or vice versa, 
If this is effectively done, occurrence" of many vacant and aban
doned lots will be prevented. ( 3 ) Reducing congestion and the 
consequent economic and social wastes. Introducing desirable pub
lic control or regulation of land utilization through zoning, neigh
borhood unit planning, building, sanitation, plumbing, electrical 
and other codes, revising tax policies to aid rational urban land use, 
and in some cases increased public landownership, if other methods 
have failed or proved to be ineffective. ( 4 ) Lowering costs of 
expanding the city area through subdivision control . 1 0 1 

The quality of land (location, or situs) which gives it its value 
for urban use is physically indestructible, and many conclude from 
this that there is, therefore, no conservation problem in urban lands. 
However, the economic value of situs, or physical location, can be 
readily destroyed by unwise urban land utilization practices. This 
is illustrated by the destruction of property values in blighted and 
slum areas. Urban land is so dependent upon its improvements-
dwellings, streets, commercial structures, and factories—that the 
problems of maintaining the value of improvements are problems 
of urban land conservation. Consequently, conservation must be 
built around the central idea of controlling city land use to prevent 
the development of blighted or unsatisfactory areas and socio-
economic wastes and distress. In most instances, using one or more 
of the various social control devices such as the police power, zon
ing, eminent domain, or taxation will adequately insure land util
ization practices which will conserve urban land values and benefits. 
Some acquisition of lands by the government, however, may be 
necessary to adjust present land use practices to those necessary to 
conserve such values and benefits. In general the cities of the next 
generation will differ from today's in proportion to the strength of 
the dynamic forces of city change, especially those comprising the 
social climate and social objectives. l u -

1 0 1 See Dorau and Hinman, Urban Land Economics, pp. 2 5 1 - 2 5 8 . 
1 0 2 For interesting suggestions of possible future trends in city design by 

leading architects and engineers see M. D. Meyerson and R. B. Mitchell, 
"Changing City Patterns," Annuls of the American Academy of Political and 
Social Science, vol. CCXLII , November 1945, pp. 149-162. 
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C H A P T E R E I G H T E E N 

P L A N N I N G T H E USE OF LAND 

THE e x p l o i t a t i o n a n d w a s t e o f n a t u r a l r e s o u r c e s ( p a r t i c u l a r l y m i n 

e r a l f o r e s t , a n d c e r t a i n a g r i c u l t u r a l l a n d s ) t h a t h a s o c c u r r e d t h r o u g h 

p r i v a t e a p p r o p r i a t i o n in t h e U n i t e d S t a t e s r e f l e c t s t h e t r e n d of 

r a p i d r e s o u r c e d e v e l o p m e n t a c c o m p a n y i n g a d v a n c i n g t e c h n o l o g y 

a n d c o m m e r c i a l i z e d p r o d u c t i o n t y p i c a l of t h e t i m e s . P r i v a t e p r o p 

e r t y l e n t i tself t o s u c h e x p l o i t a t i o n b e c a u s e it g a v e m u c h f r e e d o m t o 

t h e l a r g e n u m b e r o f i n d i v i d u a l s w i t h p r o p e r t y r i g h t s in l a n d r e 

s o u r c e s . T h e r a p i d r a t e of d e v e l o p m e n t a n d u t i l i z a t i o n h a s p e r m i t t e d 

a h i g h e r m a t e r i a l l e v e l of l i v i n g for t h e p r e s e n t g e n e r a t i o n t h a n a 

s y s t e m o f p u b l i c o w n e r s h i p w o u l d h a v e a l l o w e d . U n d e r p u b l i c 

o w n e r s h i p , l a n d w o u l d h a v e b e e n w i t h h e l d f r o m u s e , o r t h e r a t e 

of d e v e l o p m e n t a n d u s e w o u l d h a v e b e e n r e s t r i c t e d t o i m m e d i a t e 

n e e d s r a t h e r t h a n d e t e r m i n e d b y p r o s p e c t i v e , o f t e n s p e c u l a t i v e , 

d e m a n d s d e v e l o p e d b y p r o f i t - s e e k i n g p r i v a t e i n t e r e s t s ; n e v e r t h e l e s s , 

m o s t A m e r i c a n s w o u l d p r o b a b l y a g r e e t h a t in s p i t e o f m i s t a k e s 

m a d e in u t i l i z i n g l a n d r e s o u r c e s t h r o u g h p r i v a t e o w n e r s h i p , i ts 

a d v a n t a g e s h a v e m o r e t h a n offset its d i s a d v a n t a g e s e x c e p t p o s s i b l y 

in t i m b e r a n d m i n e r a l s . C o n s e q u e n t l y , t h e b e s t p r o g r a m t o f o l l o w 

is t o r e s t r i c t o r c o n t r o l p r i v a t e p r a c t i c e s i n s t e a d of r e m o v i n g l a n d 

r e s o u r c e s c o m p l e t e l y f r o m p r i v a t e h a n d s . In o t h e r w o r d s , c o n t i n u 

a n c e o f p r i v a t e p r o p e r t y in l a n d is g e n e r a l l y a p p r o v e d w i t h t h e 

, u n d e r s t a n d i n g tha t t h e d w i n d l i n g o f m a n y b a s i c l a n d r e s o u r c e s 

a n d t h e c o m p l e x i t i e s of m o d e r n l ife n e c e s s i t a t e a n i n c r e a s i n g d e 

g r e e o f s o c i a l c o n t r o l a n d r e g u l a t i o n t o p r e v e n t e x c e s s i v e a b u s e s o r 

w a s t e s . 

It is g e n e r a l l y c o n c e d e d t h a t s o m e s y s t e m a t i c p l a n o r p o l i c y 

g u i d i n g r e s o u r c e u t i l i z a t i o n in t h e i n t e r e s t s o f t h e g e n e r a l w e l f a r e 

c o u l d h a v e p r e v e n t e d m a n y of t h e s o c i a l w a s t e s a n d losses of u n r e 

s t r i c t e d e x p l o i t a t i o n . F a r - r e a c h i n g r e c e n t e c o n o m i c a n d s o c i a l 

c h a n g e s h a v e s h a k e n t h e v e r y f o u n d a t i o n s o f c i v i l i z a t i o n a n d h a v e 

c e n t e r e d a t t e n t i o n u p o n p l a n n i n g u s e of l a n d r e s o u r c e s t o p r e v e n t 

6 7 5 
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T H E P L A N N I N G P R O C E S S 

T h e practical justification for the study of land economics is a 
belief in the possibility of improving the quality of human living 
through changing the organization of want-satisfying activity in 
land resource utilization. Most attempts to improve human living 
involve substituting for private property and individual freedom 
of contract a more consciously social form of control; and such 
attempts will have more c h a n c e to produce significant improve
ments if the character and tendencies of the system to be modified 
or controlled in the interests of general welfare are clearly under
stood. Chapter IV pointed out the nature and attributes of private 
property, the evolution of landed property to its status in modern 
society, and the peculiar economic and social advantages or disad
vantages which accrue to those who secure property rights in land. 
This analysis and the discussion of land use problems in Part IV 
reveal the desirability of certain adjustments and improvements in 
land resource utilization to increase the general welfare and indi
ca te that such changes would probably not be effected promptly or 
adequately by tbe usual individual private efforts operating through 
the institution of property a n d individual freedom of contract . 

T h e d e g r e e of social unity necessary to achieve the highest possible 
level of living can best be brought about by organizing the economy 
so as to make the fullest use of productive capaci ty , and prudently 
conserve, develop, and utilize its material and human resources. 
This necessitates a plan to guide all segments of the economy 
toward the desired goal. T h e first problem, therefore, is to formulate 
a policy and plans; the second, to effect them by means of those 
instruments of social control best adapted to the situation. 

1 Ac-cording to Galloway, we are living at the end of an epoch, and "if the 
nineteenth century was the Age of Planles.sness, the twentieth century is cer
tainly the Plan Age." (George B. Calloway, et ah. Planning for America, Holt, 
1941 , pp. 3 - 4 . ) See also Lewis L. Lorwin, Time for Planning, Harper, 1945 , 
chap. I. 

the dangerous consequences of unplanned exploitation. 1 T h e har
nessing of nuclear energy in the form of the atomic b o m b during 
the latter part of W o r l d W a r II presages great technological changes 
ahead, with corresponding far-reaching impacts upon the economy 
and the social and the institutional structure. 
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T h e Nature of Planning. The word "planning" is used in many 
ways, and means different things to different people. Generally 
speaking, however, planning is a conscious effort to direct human 
energy to secure a rationally desirable end. Every plan has two 
major elements—a goal and a method.- Planning is the opposite of 
improvising In simple terms, it is organized foresight plus correc
tive hindsight.* 

The concept of planning is nothing new. Each individual busi
nessman—farmer, banker, industrialist, or whatever he may be— 
plans operations on the basis of future expectations and past experi
ence. As long as men are confronted with problems, a certain 
amount of planning will be done; but planning in the past has not 
been complete or coordinated enough to bring about balance and 
unity within the whole economy. In a well-planned economy, 
responsibility for production organization is centralized; but indi-
v idiral planning is decentralized, the spontaneous decisions of 
private citizens being assumed to serve in the aggregate the general 
welfare. But as one writer has put it, "The evident failure of indi
vidual planning in recent years to promote the public good is lead
ing the visible hand of the State to replace the 'invisible' hand of 
Adam Smith."' 

Social vs. Individual Planning. The history of the United 
States affords examples of special-interest or pressure-group plan
ning for labor, agriculture, or industry, but none of over-all social 
planning in the interests of the whole nation. Individual or group-
interest plans have often advanced selfish interests, to the detriment 
of the general welfare. Furthermore, when the automatic self-
legulatiug mechanism of the market place fails in its traditional 
tunction uf harmonizing and synchronizing the various individual 
plans uf men. a social plan or over-all blueprint is necessary as a 
coordinating or synchronizing agent. The question is not a matter 
of whetiwr to plan, but of how to plan. 

Social planning may be distinguished from individual planning, 
and plans designed to protect or promote group or sectional in
terests, by vi\ essential characteristics/ ' ( l ) Social planning is con-

-'Lorwin, op. cit.. p. 5. 
1 Gallowuv, op. tit., p. 5. 
* Ibh!., p. 6. 
5 Hurk>w S. I V r w i i (ed.), Scientific Management and American Industry, 
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cerned with dynamic things and deals with change and variability. 
( 2 ) It is continuous and flexible rather than occasional a n d inter
mittent. ( 3 ) It is a function of collective activity, achieving a col
lective objective or solving collective problems. ( 4 ) It relies upon 
research and experiment, rather than guesswork. ( 5 ) It is con
cerned with coordinating specialized activities. ( 6 ) I t is a special
ized service function requiring the temperament a n d analytical 
poweis for fact-finding, logical synthesis, a n d perfection of arrange
ments to achieve its objective. 

Planning, conceived of as a process , can be said to e m b r a c e the 
following steps :" ( 1 ) determination of the objectives sought; ( 2 ) 
research leading to an understanding of the problem; ( 3 ) discovery 
of al ternate solutions; ( 4 ) choice of alternatives ( including the 
frequent choice of doing n o t h i n g ) , or what may be termed "policy
making"; ( 5 ) detailed execution of a chosen alternative which may 
be referred to as the "blueprint" or "design." 

M a n y people feel that planning tends toward regimentation, with 
rigid rules compelling individuals to conform; but they forget that 
compulsion exists whether operations are planned or unplanned, 
because c h a n c e compels conformity in line with certain e v e n L j even 
if there is no planning. It has been argued that, on the whole, plan
ning probably reduces regimentation by eliminating some of the 
uncertainty and inhibiting force of c h a n c e in a situation. 7 

G o a l s o f P l a n n i n g . A planned economy without definite social 
goals is a contradiction in terms, for "it must lead to a series of 
concre te destinations, expressed economically as a standard of liv
ing, and morally and socially as a w a y of l ife . s Planning is nothing 
more , in the last analysis, than collectivism applied to the major-
processes of the economic system, may be used b y any society, and 
may b e partial or complete , restrictive or expansive, democrat ic or 

8 Calloway, op. cit., p. 6 . 
7 Cf. ibid., p. 7. This same thought is expressed by many other students 

of social planning. 
8 Lewis Mumford, " F o r w a r d " in Findlay MacKenzie ( e d . ) , Planned Society 

yesterday, Today, and Tomorrow, Prentice-Hall, 1937, p. ix. Mumford points 
out that, without definite social goals, industrial production will expand in 
one direction if the social aim is exploitation and conquest of other peo
ple, and in other directions if the aim is new housing and new communities 
for the population as a whole. Even competitive industry attempts to fix stand
ards, in terms of goods, which will produce the maximum opportunity for profit. 
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authoritarian, militaristic or pacifist, and so on, depending entirely 
upon the aims cf the society.'1 

The goals of planning, then, vary with the type of planning and 
the agency undertaking it. In general, the aim of planning in a 
democratic nation is to promote a progressive rise in material and 
cultural levels of living for all the people, through reasonably full 
use of the nation's productive resources. Full, balanced, and efficient 
use of resources has been called "optimum use of resources. 
According to the classical economists, the free play of competitive 
forces would automatically harmonize private plans and the opti
mum use of resources. The fact that this harmonizing did not occur, 
however, has resulted in the modern planning movement designed 
to implement plans of private enterprise and supplement them, if 
necessary, by public activity. 1 1 

Supplementing private enterprise by public activity, however, 
implies an expansion of governmental activity in modern economies. 
T h e part which technicians and public officials will be called upon 
to play as guides and advisers in a constantly changing social order 
should not be underestimated, but it should be realized that all 
they can do is to provide society with a choice of certain alterna
tives or routes. Society itself must make the ultimate decisions. 1-
The role of governmental agencies, therefore, is one of coordinating 
various conflicting interests and attempting to secure effective 

« M a x Lemur, it U Later Than You Think, Viking, 1 9 3 8 , cliap. VI. Gallo
w a y points out tli.it planning employed by great corporations is apt to be 
oligarchic, partial. ;md restrictive; by totalitarian states, dictatorial, militaristic, 
and authoritarian; while planning employed by democra t i c societies operates 
by democrat ic procedures toward social objectives set by representative bodies, 
(Gal loway, op. cit., p. 8 . ) 

1 U " I f u country were using its resources to the opt imum, there would b e 
uu uiicmp)o> uicnt of men or machines except the minimum unemployment 
necessitated by seasonal production, transfer from one activity to another and 
Mimlar causes. T h e resources going into different uses would be in ba lance 'wi th 
each other a n d in relation to consumers' wants . . . and, finally, in doing any 
particular job, the minimum amount of resources would be used or consumed 
consistent with the job to be done, Thus , effective use of resources could be 
said tt> consist ot full, balanced, a n d efficient use. . . . " ( G a r d n e r C Means 
" B a s i c Structural Characteristics and the 1'roblem of Full E m p l o y m e n t " ili 
National Resources Planning Board, Structure of the American Economu P i r ! 
11. ] u n e 1 9 4 0 . p. 4 . ) 

1 1 C f . Galloway, op. cit., p. 9 . 
1 1 M a c k e n z i e , op. cit., p. xvi. 

http://tli.it
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cooperation among groups by agreement upon certain fundamental 
goals. 1 a 

M e t h o d s o f P l a n n i n g . Naturally, methods used in planning 
vary with type of planning, scope of the geographic, social, or eco
nomic area involved, objectives sought, agency of government to be 
the main coordinating or initiating agency, culture of the people 
involved, and related factors. Laissex-laire and planning may be 
found side by side in modern economies. T h e American economy 
is a heterogeneous mixture of large and small private enterprise, 
public and private competition, cooperation, and government 
ownership; but the basic mechanism relied upon to coordinate the 
entire economy is market price, increasingly modified by private 
administration, restrictions a n d controls used by monopolistic 
business units, government intervention, and some collective owner
ship. 

T h e numerous techniques used to effect social planning include 
zoning, excess condemnation, public purchases, quarantine, taxation, 
eminent domain, soil conservation, and others. Ci ty and regional 
planners have developed techniques of land use, zoning, traffic 
control, building codes, land subdivision, and highway development. 
L a n d conservationists have devised methods of soil conservation, 
sustained-yield management of forest lands, development and effec
tive utilization of water, grazing control and management , and pro
ration and unit operation of petroleum fields. 

P r o b l e m s o f P l a n n i n g . Social planning involves all the prob
lems—political, economic, social, psychological, technical, and legal 
—of human relations in modern industrial societies, Some of the 
more important political problems include ( 1 ) securing capable , 
intelligent and efficient government personnel through use of Civil 
Service or merit selection, rather than popular vote ; ( 2 ) obtaining 
cooperation of local, state, and federal administrative officials in 
planning effectuation over areas involving more than one political 
unit; (3) obtaining legislative and judicial cooperation; ( 4 ) over
coming inertia or lack of interest among citizens and securing 

l a Many writers point out that the difficulty of agreeing upon the really 
fundamental goals may not be as difficult as it appears. "There is a possibility 
of bringing together into more effective cooperation a great multitude of aims 
in life that are at present merely through lack of lucidity, divergent and con
flicting. . . . Much more agreement is possible among men upon the question of 
ends than is generally supposed." ( H . G. Wells, The Anatomy of Frustration: 
Port V, " W h a t All Men Seek," Harpers' Magazine, April 1936 , p. 4 9 7 . ) 
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cooperation in the routine of administration; ( 5 ) securing public 
support in the form of funds and official interest to execute the plan
ning program properly; ( 6 ) counteracting misuse of democratic 
rights by holders of key positions who may be working chiefly for 
private gain or advancement; and ( 7 ) administrative management 
of the increasingly difficult functions imposed upon the modern 
national unit . " 

The major economic problem in social planning is to organize 
resource utilization and production and distribution to obtain a 
smoothly operating economy, yielding the highest levels of living 
possible with modern science and technology. Waste of resources 
because of ruthless exploitation, idle men and machines, and failure 
to use the most effective available technology is estimated to have 
caused the loss uf 200 billion dollars' worth of goods and services 
during the period 1929-1937. ' ' ' People must be taught to think in 
terms of working together, and more coordinated and desirable use 
of resources must be developed to prevent wastes of unemployment, 
depression, war. and exploitative practices. Such modifications in 
the culture of a people which has thought, acted, and lived for 
generations under a philosophy of rugged individualism is not sim
ple, but is essential to the planning program in the United States. 1 " 

1 4 Gtdloway lists problems 1, <1, 4, 6' and 7. (Gal loway, op. cit., p p . 34-<35. J 
National lUsourccs Planning Board, Structure of the American Economy, 

Part 1, "Basic Characteris t ics , " J u n e p. 2 . The report explains the sig
nificance of the 2 0 0 billion dollars by stating that if all the idle m e n a n d 
machine* could have been e m p ] « ) e d in making houses, for example, the extra 
income would have been enough to provide new $ 6 0 0 0 houses for each family 
in the country ; or, it the lost income h a d been used to build railroads, the 
entire railroad system of the country could have been scrapped and rebuilt at 
least five times. " O f such is (he magnitude of the depression loss in income 
through lailure to use available resources. It meant a lower standard of living 
for practically e v e n group in the c o m m u n i t y . " 

"•Callowav lUt> several 1 actors conditioning the kind of planning under
taken or a d \ o c u t e d - t l i e .scheme of institutions and habitual modes of thought, 
the propensity to identify the common welfare with the interests of groups to 
which one happens to belong, a n d ideals which are the "frames of r e f e r e n ce . " 
T h e r e are three such frames of reference in modern thought—the competitive, 
the cwperativv, and the ct>tlec(ici&t. Cal loway points out that tin- competi t ive 
has been traditionally dominant, both ideologically and empirically, but that the 
material conditions which gave birth to tins body of thought are rapidly pass
ing. T h e cooperative ideal is now a powerful factor affecting thought and land 
utilization practices in m a m countries,- but, according to Galloway, collectivism 
appears to be the " w a v e of the fut ure" because, in one form or another , it is 
coming to dominate government and economy in the western world. ( C a l l o w a y , 
op. cW., pp. 3 7 - 4 0 . ) 
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C O N D I T I O N S E S S E N T I A L F O R S U C C E S S F U L P L A N N I N G 

The success of planning efforts will be conditioned by numerous 
social, legal, psychological, economic, and technical forces. In many 
cases, statutes must be changed by new legislation, and some con
stitutional provisions must be modified if best use of resources is 
to be secured. Obviously, the nature of the planning program will 
be greatly influenced by current economic and social conditions and 
by physical forces: A program that would be most effective now in 
one region of the nation, may not be most effective at another time 
in the same region, or at the same time in another region. However, 
certain basic requirements must be met by any planning program 
which is to be successful in the United States. 

Basic R e q u i r e m e n t s f o r Successful P l a n n i n g in the United 
Stales. An effective planning program must meet the following 
requirements; ( 1 ) It must be economically sound. In the confused 
state of contemporary economic thinking, it is not easy to determine 
just what may be economically sound or unsound, and only one 
thing is certain—that many concepts of classical economics need to 
be modified if they are to be useful under modern conditions. Keep
ing the objective clearly in mind may be the most important single 
factor helping to determine the economic soundness of any given 
plan. ( 2 ) It must be administratively workable. ( 3 ) It must be 
politically acceptable to public opinion—a very important require
ment in a democracy. ( 4 ) It must be constitutional in the eyes of 
the Supreme Court. ( 5 ) It must be compatible with the American 
tradition and democratic principles, and take account of geographic, 
political, cultural, and economic differences among various regions. 
( 6 ) It must also be capable of being symbolized and dramatized so 
as to evoke more willing cooperation on the part of labor, agricul
ture, business, and government interests. 1 7 

The psychological and social difficulties involved in cultural 
changes necessary to insure effective planning are numerous and 
varied. Essentially, they involve a change of mental attitude—estab
lishment of a philosophy of planning instead of a philosophy of 
"rugged individualism" or competitive exploitation. In most cases, 
technical problems involved are insignificant in comparison. 

1 7 For a more detailed analysis of these requirements, see ibid., pp. 44 ff. 
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A l t i t u d e s W h i c h M u s t B e C h a n g e d . D e s t r u c t i v e l a n d utiliza
tion p r a c t i c e s c a n b e c o r r e c t e d only by c h a n g e s in the a t t i tudes o f 
laud users , s ince p r a c t i c e s are t h e o u t w a r d expressions of control l ing 
a t t i tudes of mind. M a n y of these a t t i tudes a r e d e e p sea ted , a n d 
some h a v e b e e n p r e v a l e n t for m a n y g e n e r a t i o n s . In t h e c o u r s e of 
t ime, h o w e v e r , t h e s e m e n t a l p a t t e r n s t e n d t o crysta l l ize , a n d fail t o 
take a c c o u n t o f n e w condi t ions . F r e q u e n t l y t h e y b e c o m e so inflex
ible that des i rable or n e c e s s a r y a d j u s t m e n t s a r e p r e v e n t e d . C o n s e 
quently , if laud util ization p r a c t i c e s a r e d i s c o v e r e d to b e ill a d a p t e d 
to the b a s i c physical condit ions , a sa t i s fac tory solution m u s t i n c l u d e 
revision of s o m e of the t radit ional w a y s of thinking as well as t h e 
e n c o u r a g e m e n t o f b e t t e r land u s e p r a c t i c e s . 

T h e desires for securi ty , stability, h i g h e r levels of living, and m o r e 
o p p o r t u n i t y for leisure, self-evpressjon, a n d c r e a t i v e work a r e uni
v e r s a l . 1 " M e t h o d s of a t ta ining these object ives m u s t b e cont inual ly 
revised w i t h the e c o n o m i c a n d social c h a n g e s c a u s e d b y technical , 
p h y s i c a l , insti tutional , a n d social forces . T h e increas ing t e m p o of 
e c o n o m i c life c h a r a c t e r i s t i c of m o d e r n m a c h i n e t e c h n o l o g y h a s 
m a d e these c h a n g e s par t icular ly n u m e r o u s a n d f a r - r e a c h i n g in r e 
c e n t years , a n d m a n y a t t i tudes h i n d e r i n g n e c e s s a r y a d j u s t m e n t s in 
land util ization must b e revised b e f o r e l a n d r e s o u r c e p l a n n i n g 
c a n b e fully effect ive . S o m e of t h e s e a t t i tudes a r e l isted b e l o w . 

( 1 ) That free competition accomplishes the necessary coordina
tion of economic activities for various g r o u p s in society, and that 
planning is therefore unnecessary. U n d e r the assumptions of t h e 
traditional f r e e m a r k e t s y s t e m , it is held that a u t o m a t i c forces p r o 
m o t e i n c r e a s e d p r o d u c t i v i t y a n d i n t e r c h a n g e of g o o d s a m o n g g r o u p s 
in society , so that t h e grea tes t possible gains for all the p e o p l e re-
•mlt. As d e m a n d dec l ines , pr ices a r e r e d u c e d until d e m a n d is re 
stored 1, and the v o l u m e of p r o d u c t i o n a n d e x c h a n g e remains 
substantial ly the s a m e . H o w e v e r , w e h a v e noted that f r e e p r i c e 
c o m p e t i t i o n n o longer funct ions a u t o m a t i c a l l y in m a n y s e g m e n t s of 
the e c o n o m y , a n d that agr icul ture , for ins tance , is h a n d i c a p p e d be
c a u s e it c a n n o t establish the price-fixing or p r i c e - d e t e r m i n a t i o n c o n 
ditions c h a r a c t e r i s t i c of m a n y o t her types o f m o d e r n industry. T h e 
flexible p r i c e system of agr icul ture and t h e re la t ively inflexible o r 
"s t i cky" p r i c e s t r u c t u r e of industry p r o m o t e exploi tat ion o f r a w m a -

' "Cf . Great Plains Committee, The Future of the Great Plains, Govern
ment Printing Office, December 1936, p. 63. 
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terials (particularly of agricultural lands) and restrict industrial 
output. The result is great disparities between prices of raw and 
finished products. 

Thus, effective planning, in the form of price control and output 
restrictions by certain industrial groups, necessitates effective over
all planning to secure more equal economic advantages for other 
groups where such planning through individual action is impossible. 
F o r example, the prosperity of agriculture depends partly upon ad
justing agricultural output and partly upon adjusting industrial 
prices. T o assume that free competition automatically accomplishes 
the necessary coordinating is naive. The fact that free competition 
no longer exists is in itself evidence that democrat ic over-all plan
ning is necessary for the general welfare. 

( 2 ) That what is good for the individual is good for society. 
Classical economic doctrine held that society is merely the sum total 
of the individuals within it; that if each individual i.s allowed to 
pursue his own interests freely, he will naturally pursue those activ
ities which will bring him the most returns or satisfactions; and that, 
since society is merely a sum total of individuals, the greatest social 
wealth possible will thus be achieved. Hecent decades show that 
this does not hold true in actual practice. In the first place, society 
is more than the sum total of its individual parts; and second, an 
individual pursuing his own particular interests may interfere with 
the efforts of others to pursue their interests. W h e n these individual 
interests conflict, some agency must reduce conflict and friction to a 
minimum so that all may satisfy their wants within certain limits, 
instead of permitting a few ( t o the exclusion of many others) to 
pursue their efforts toward achieving the greatest potential satis
factions. 

As long as there were unused land resources, net social gain re
sulted when anyone turned them to productive use. However , as 
population increased and resources were more fully utilized, great 
wastes resulting from unrestrained private utilization of certain re
sources, such, for example, as forests and oil, have necessitated a 
more widespread appreciation of the fact that what may b e good 
for the individual at the moment may not, in the long run, be good 
for the people as a whole. 

( 3 ) That any public or group planning action is "dictatorship" 
"socialism" or "regimentation," and the antithesis of democratic liv
ing. Many feel that the proper role of government is that of agent, 
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arbi t ra tor , o r " r e a s o n a b l e u m p i r e " for t h e different g r o u p s in so
c i e t y , a n d t h a t g o v e r n m e n t u m p i r i n g is q u i t e a different proposit ion 
f rom national e c o n o m i c p l a n n i n g . 1 1 1 T h e i n c r e a s e d special ization of 
k n o w l e d g e c h a r a c t e r i s t i c of t h e e x t e n d e d appl ica t ion uf scientific 
m e t h o d s is to i m p r o v e man's life ins tead of br inging a b o u t serious 
m a l a d j u s t m e n t s a n d c h a o s . - " P l a n n i n g of t h e right type—that is, 
d e m o c r a t i c planning, as o p p o s e d t o a u t h o r i t a r i a n planning—is the 
o n e effect ive m e a n s of p r e v e n t i n g d i c t a t o r s h i p , and it is class or 
special - interest g r o u p planning w h i c h brings a b o u t d ic ta torship . 
O v e r - a l l p l a n n i n g essential for d e m o c r a c i e s is implied in t h e kind of 
planning r e q u i r e d lor social c o n t r o l of land utilization. 

( 4 ) That public expenditures or public activity cannot be as 
efficient or desirable as private spending and private activity. A n 
idea fixed in t h e minds of most A m e r i c a n s is that men in publ ic 
office a r e c o r r u p t , inefficient, and graf t ing "pol i t ic ians , " and it is t r u e 
tiiat the qual i ty o f m u c h of our publ ic serv ice personnel in the p a s t 
has not t e n d e d t o d isprove this conclusion . S u c h f a c t o r s as t h e 
opportuni t ies for m a k i n g large for tunes in p r i v a t e business t h r o u g h 
exploi t ing t h e r ich natural resources of a y o u n g c o u n t r y , t o g e t h e r 
with t h e l o w salaries paid publ ic officials, t h e a b s e n c e of a n y meri t 
s y s t e m , a n d t h e f a c t t h a t g o v e r n m e n t serv ice h a s b e e n m a i n t a i n e d 
on a p o p u l a r v o t e basis ins tead of a professional basis h a v e c o n t r i b 
u t e d t o t h e e n c o u r a g e m e n t of graft , "pol i t i cs , " a n d a low g e n e r a l 
s t a n d a r d for p u b l i c servants . T h e t e n d e n c y t o w a r d b u r e a u c r a c y 
a n d " r e d t a p e " h a s also led m a n y businessmen, especial ly , to c o n 
c l u d e that a n y g o v e r n m e n t a l ac t ivi ty could not possibly b e adminis 
t e r e d o r o p e r a t e d as efficiently as p r i v a t e ac t ivi ty u n d e r the a s s u m p 
tions of f ree compet i t ion . 

Nothing a b o u t pr ivate spending, per se , m a k e s it b e t t e r than p u b 

l ic spending; the efficiency a n d desirability of public act ivi ty d e p e n d 

ent i re ly upon institutional a r r a n g e m e n t s , quali ty of personnel , a n d 

t y p e of w o r k u n d e r t a k e n . If p lanning is t o b e effect ive in t h e future , 

par t i cular ly in periods w h e n economic ac t iv i ty s t a g n a t e s a n d u n e m 

p l o y m e n t a n d depression o c c u r , t h e r e must b e no d e e p - s e a t e d pre j -
, u C f . Calloway, op. cil., p p . 68-bU 
s o According to Dewey, the idea ol a preestablished harmony between the 

existing "capitalistic regime" and democracy " b as absurd a piece of meta
physical speculation as human history bos ever evolved." (See Dewey, Free
dom and Culture, 193S*. p. 7 2 . ) Ortega y Cosset points out the grave dangers 
ot specialization resulting from extensive application of scientific method in 
K<To/f uf the Masses, (h*. from the Spanish), Norton, 1932. 
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udices against governmental public works and employment-stabi
lization activities if they are aimed at the prevention of chaos and 
economic disintegration. 

( 5 ) That the owner may do with his properly as he desires. T h e 
concept that ownership gives the individual the right to do as lie 
pleases with what is his own was fairly satisfactory during pioneer 
days ; but w h e n settlement b e c a m e more congested and specializa
tion, credit, and our modern interdependent economy b e c a m e estab
lished, this doctrine was no longer valid. F o r example, if one man 
refuses to take proper care of his soil, the wind m a y blow his soil 
upon his neighbor's land and cause destruction of crops, or water 
m a y cause soil erosion from his field, which floods or buries the 
neighbor's crops, or it m a y carry seeds of noxious weeds to infest his 
fields. 

W e h a v e learned that ownership carr ies with it definite duties or 
obligations, as well as rights or privileges. One of the duties of 
ownership is that property be utilized in ways not harmful to the 
rights of others; and unless this rule is followed, the owner's prop
erty m a y b e taken from him, or his rights in it definitely restricted. 
Ownership should not confer an unlimited right to exploit, to waste, 
or to spoil; it is merely tenure at the pleasure of society, depending 
upon good b e h a v i o r . 2 1 

( 6 ) That habitual practices are best. T h e r e is a natural tend
ency for most people to be conservative, to follow customary p r a c 
tices which have proved satisfactory, to fear novelty and cling to the 
old or the familiar. In other words, there is a tendency t o endure 
known evils rather than risk the consequences of a change . " B e not 
the first b y w h o m the new is tried nor yet the last to lay the old 
aside," may b e good advice, but it is extremely difficult to get 
society to assume a reasonable middle ground. Allegiance to the 
general principle, "Habitual practices are best ," creates a serious 
social lag in effecting desirable and necessary adjustments. 

2 1 F o r a more detailed treatment of the question of whether the rights of 
property carry with them the right to waste, see A. A. Bruce, Property and 
Society, A. C. McClurg, 1916 . (Particularly chap. V, " T h e Doctrine of Public 
Necessity vs. the Principle of Feudal Relationship," and chap. VI, " T h e Right 
to W a s t e . " ) Under the social theory of property, society has the right to insist 
upon beneficial use, and beneficial use implies not only prevention of destruc
tion or harm to the property of others, but of waste destructive to one's own 
self or one's own property. The right to suicide has never been acknowledged, 
for instance, on the grounds that society not the individual himself is the one to 
decide whether the loss of a given human life is harmful to it. 
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( 7 ) That professional planners or "experts" are highly impractical 
and not to be trusted. The New Deal, inaugurated in 1933, which 
drew heavily upon specialists or trained professional workers in 
various fields for many public positions gave rise to derisive remarks 
fiom politicians and businessmen. Such experts were referred to as 
"braintrusters" or "supermen" and it was claimed that they were 
academic," "theoretical," "impractical," "unrealistic," or "visionary." 

Universal education, extensive specialization, science and technol
ogy, and a democratic form of government create a general tend
ency to distrust "experts." Each individual who has mastered some 
limited field of knowledge feels free to criticize the fields of others, 
with the result that distrust of specialists or highly trained "experts'* 
is apt to be general.-- Under such conditions, allegiance to an over
all plan is difficult to secure. 

( 8 ) That man compters nature. The term "rugged individual
ism" lias often been referred to with considerable reverence, on the 
grounds that it represents the self-help, aggressive, individual initia
tive which has developed a great nation of free men. However, 
nigged individualism, strictly speaking, means ruthless exploitation 
ot natural resources. In a pioneer settlement, it is logical to assume 
that nature is something to be conquered if man is to survive. Super-
fically, of course, this is true. Unless trees are cleared, forested land 
cannot be used for cultivation of crops and production of food and 
clothing. However, ". . . civilization is not . . . the enslavement of a 
>(able and constant earth. It is a state of mutual interdependent 
cooperation between human animals, other animals, plants, and the 
soil, which may be disrupted at any moment by the failure of any 
ot t h e m . " J a 

-• For a ver> interesting analysis of this problem the student is referred to 
J . i v Ortega y Gasset's The Revolt of the Masses. Gasset indicates that develop
ment of scientific m e t h o d a n d more specialization of knowledge have made it 
increasingly easy for an ordinary' individual to master a given segment of 
knowledge. By so mustering this small segment, he develops the illusion that 
lie is a t rue scientist or scholar and competent t o appraise or pass judgment on 
other fields of knowledge, hi earlier times, when knowledge was not broken 
down into such small fields, a scholar had to master a great body of knowledge 
cutt ing across various fields. T h e fact that an ordinary individual n o w usually 
masters a given specialized field, combined with democrat ic forms of govern
ment, has, according to Gasset, developed the "mass m a n " or "mass m i n d , " 
which is an extremely dangerous force in m o d e m society. See a b o Harold J . 
1-aski. The Limitations of the Expert, Harpers ' Magazine, vol. C L X I I , Decem
ber 1934). PP- 101 - 1 1 0 . 

• J Aldo Leopold, " T h e Conxerxation E t h i c , " Journal of Forestry, vol. 
X X X I , no. 6 , October 1 9 3 3 . p. 6 3 5 . 
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The true meaning of education is adaptation to environment, and 
it is essential that man adapt his practices to the basic natural forces 
which govern soil productivity, if he is to achieve an abundant and 
satisfactory life. It is true that the physical environment can be 
modified, within definite limits, by man's efforts; but man must also 
adapt his thinking and his practices if there is to be harmony be
tween man and land. The concept that man can conquer nature 
will not lead to relationships which are as harmonious and satisfac
tory as those developing from a concept of cooperation with nature 
based on mutual dependence. 

( 9 ) That natural resources are inexhaustible. In a country like 
the United States, which possesses abundant natural resources, it is 
logical to develop the attitude that natural resources are inexhaust
ible. However, in a few short years many important minerals have 
been exploited to the point where there is a relative scarcity or 
shortage in prospect, and millions of acres of agricultural lands have 
been ruined through sail erosion and fertility wastage. Improved 
technology, lucky discoveries of other deposits, and development of 
satisfactory substitutes have offset or eliminated most of the more 
serious consequences of these wastes. An attitude of cocksureness 
and carelessness concerning natural resources has grown from the 
belief that new supplies will continue to be discovered when more 
of a particular resource is needed, or that a better product will be 
developed in the form of a substitute. 

Even though extensive poverty and want have not resulted from 
our wasteful practices, society cannot condone as a national policy 
the failure to conserve resources which may be wanted or needed 
later. Unless it is generally understood that natural resources are 
not inexhaustible, but often limited in quantity or quality, and that 
it is wise to conserve them through sound utilization practices, the 
general level of living may eventually have to be reduced. 

( 1 0 ) That immediate money returns are the one important meas
ure of "success." There has been a widespread tendency in the 
United States to emphasize materialistic gain to the exclusion of 
certain other amenities just as essential for a truly satisfactory life. 
The tendency to commercialize all forms of activity—even recreation 
—and to stress achievement of money fortunes has encouraged short
sighted exploitation and undesirable land use practices. Unless a 
more general appreciation of advantages of other than monetary 
returns is established, essential land utilization practices will be dif-
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licult to effect.1** Too many highly commercialized, specialized oper
ating units (particularly in the case of agriculture) do not establish 
the balance between the biological, physical, economic, and social 
torces which brings about permanent agricultural and industrial sta
bility and satisfactory living. 

( 1 1 ) That the individual must make his own adjustments. In 
spite of the far-reaching changes in recent years, the assumption 
persists that the individual should, in general, be left to make his 
own adjustments to reverses, failures, and calamities. In the settle
ment of the United States, a man who failed in one occupation or 
became dissatisfied with his status in a given locality could move to 
u new area and begin over again. Migrating and beginning again 
were comparatively simple, because readily available free land re
sources were abundant.-'' Such a situation no longer exists, and the 
individual who suffers reverses or misfortune is now, for the most 
part, permanently handicapped. 

Obviously, the only alternative is for the community, the state, 
and the nation to cooperate in controlling conditions which bring 
about such calamities, so that these will be eliminated or at least 
substantially reduced, and so that, where they do occur, these larger 
bodies will stand readv to assist in rehabilitating and reestablishing 
the individual. Widespread calamities occurring with little warning, 
and affecting thousands or millions of families at once, have neces
sitated a great expansion of community, state, and national activities 
and programs since 193(1, and have caused much fear that such in
creased governmental activities will completely destroy self-interest 
and individual initiative. However, over a longer period of time 
society should be able to adjust so that individual initiative and 
public help and support can work harmoniously to bring about a 

- ' O. E. Baker concludes, " F o r the Ix'tter utilization of our arable lane), the 
writer has full faith only in the family farm, and iit the family farm only in tlie 

of the family with continuity uf lile and occupancy of the land. And con
tinuity of land o c c u p a n c y is dependent upon a philosophy of l ife ." ( O . E . 
Baker, "The. Agricultural Prospect , " in Parkins and Whitaker ( e d . ) , Our 
National Resources and their Conservation, chap . IX , p. 2 :33 . ) See also W. E . 
Hocking, " A Philosophy of Life for the American F a n n e r and Others , " in U. S. 
Deportment of Agriculture, Yearbook, 1 9 4 0 , pp. 1 0 5 6 - 1 0 7 1 . Hocking points out 
that philosophy is concerned with values—the tilings that make life worthwhile 
- a n d points out that the most dangerous feature of contemporary life "it not 
its transition, but the fact that in the course of change our capacity for serious 
tltought has so far diminished." 

1 3 T h e same concept is implied in the phrase that the western lands were 
"a landing net for the unemployed." 
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Lines of Federal Action. Powers not specifically granted to the 
federal government nor prohibited by the Constitution to the states 
are reserved to the states. There is much overlapping of authority, 
and in many instances the federal government has undertaken activ
ities which have not been specifically granted to it, but have grown 
out of more specifically delegated powers. The courts have upheld 
the constitutionality of these acts under general provisions such as 
the navigation or commerce clauses and the related implied "neces
sary and proper" powers. The complex problems accompanying a 
more mature, highly specialized, and technical machine economy, 
however, have given rise in the United States in recent years to a 
definite trend toward increased centralization, and the federal gov
ernment has undertaken an increasingly large number of activities. 
In a few instances, these activities have been held unconstitutional 
and an usurpation of authority; but the seriousness and extensiveness 
of existing problems have usually caused the courts to interpret the 
law very liberally and to uphold most recent federal legislation, 
particularly that dealing with land use. 

Because of its position as central authority of the nation, the 
federal government has definite advantages over state and local 
governments in certain activities associated with land use control. 
Financially, it has the entire wealth of the nation behind it, and is 
therefore much more powerful fiscally than any individual state 
government. Moreover, the increasing interdependence of economic 
groups makes the federal government the most logical agency for 
programs where group interests must be harmonized for the general 
welfare. However, certain dangers arc associated with increased 
centralization of authority and expansion of federal activities; and 
there are many fields of land use improvement activity in which 
state and local government action or individual and group coopera
tive action are most effective. 

Listed below are certain activities for which the federal govern
ment is the most logical and suitable agency. It will be noted that 
the most effective results in many of these spheres of action come 
from cooperation of federal, state, and local governments, or cooper
ation of the federal government with individuals, corporations, and 

Brandt's paper, "A great deal of education and 'trial by fire' will be needed 
before a web of land-use controls in the public interest will exist in this country 
in any degree approaching what now exists in Europe." {journal of Farm Eco
nomics, vol. XXI, no. 1, February 1939, p. 73 . ) 
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c o o p e r a t i v e associat ions or groups of p r i v a t e individuals . B e c a u s e 
of its cent ra l s ta tus , the federal g o v e r n m e n t is in a par t i cular ly 
.strategic position to effect c o o p e r a t i v e a r r a n g e m e n t s a m o n g various 
s ta te a n d local a g e n c i e s , p r i v a t e individuals , a n d g r o u p s in br inging 
nbout b e t t e r l a n d u s e p r a c t i c e s , c o n s e r v a t i o n of n a t u r a l r e s o u r c e s , 
a n d social control of t h e s e resources in t h e publ ic interest . It is a b s o 
lutely essential t h a t a high d e g r e e of c o o p e r a t i o n a m o n g t h e s e 
groups be d e v e l o p e d if d e m o c r a t i c forms of g o v e r n m e n t a r e to be 
re ta ined. 

Land Acquisition in Marginal Areas. In m a r g i n a l a r e a s w h e r e 
the o w n e r s h i p p a t t e r n contains m a n y small a b s e n t e e - o w n e d p a r c e l s , 
so that t h e r e is n o c o m m o n interest a m o n g different p r i v a t e land
o w n e r s , it is f r e q u e n t l y desi rable a n d n e c e s s a r y t o p u r c h a s e outr ight 
m o s t o f t h e n u m e r o u s small p r i v a t e l y o w n e d t r a c t s , t o s e c u r e t h e 
control n e c e s s a r y for establishing a n d m a i n t a i n i n g c o r r e c t land use 
p r a c t i c e s . In c e r t a i n r a n g e sect ions of t h e G r e a t Plains, t h e c u t - o v e r 
regions of the L a k e States , or cer tain sect ions of t h e Pacif ic N o r t h 
west , such h u g e a c r e a g e s a r e involved in publ ic land acquisi t ion 
p r o g r a m s that the federa l g o v e r n m e n t seems the logical a g e n c y t o 
u n d e r t a k e s u c h acquis i t ion . It is t h e o n e publ ic a g e n c y w h i c h has 
t h e c a p a c i t y t o p r o v i d e a d e q u a t e m a n a g e m e n t a n d m e e t t h e c o s t s 
involved. W i t h f e w except ions , c o u n t i e s or municipal i t ies do not 
h a v e the facilities to adminis ter la rge publ ic land p r o j e c t s , or funds 
t o f inance t h e m . In most cases , s ta te g o v e r n m e n t s w o u l d find s u c h 
financing a s e v e r e drain u p o n their r e s o u r c e s , e v e n if they w e r e in a 
position t o p r o v i d e a d e q u a t e m a n a g e m e n t . M o r e o v e r , most of these 
publ ic land acquisi t ion projects affect t h e general interest a n d 
should, logically, b e financed a n d a d m i n i s t e r e d primari ly b y t h e 
c e n t r a l g o v e r n m e n t ra ther than t h e individual s tates . 

A r e a s most sui table for public l a n d acquis i t ion ordinar i ly c o v e r 
p a r t s of several s tates , a n d federa l acquisi t ion will permit g r e a t e r 
unification of policies—including appraisals , f a r m a n d r a n c h m a n 
a g e m e n t e n t e r p r i s e relat ionships, and land util ization p r a c t i c e s gen
erally . F e d e r a l , s ta te , a n d local g o v e r n m e n t s h a v e c o m m o n interests 
in l a n d eligible for publ ic acquisit ion, b e c a u s e p u r c h a s e of any 
given p a r c e l usually serves a c o m b i n a t i o n of object ives . T h e federa l 
g o v e r n m e n t , t h r o u g h grants - in-aid . o r in-l ieu-of- tax policies , c a n 
p r o v i d e r e v e n u e for s t a t e a n d local g o v e r n m e n t s f o r m e r l y d e p e n d 
ent upon tax r e v e n u e f rom t h e lands, and in this w a y c a n help m e e t 
t h e p r a c t i c a l p r o b l e m s of fiscal support for local a n d s tate g o v e r n -
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mental services. I n most cases, lands to be acquired h a v e been 
chronical ly tax del inquent, returning little or no tax revenue to state 
and local tax ing bodies for many years. State and local govern
ments have an obl igation to improve tax assessment a n d administra
tion procedures, to prevent continued chronic tax del inquency, and 
also have definite obligations to improve tax-foreclosure procedures 
in order to provide for efficient acquisit ion of chronical ly tax-del in
quent lands, and to cooperate closely with federal programs for the 
administration of lands w h i c h have come into county or state owner
ship. 

T h e federal government should not purchase lands owned by the 
county or the states, unless, because of the fai lure of such agencies 
to cooperate in improv ing land use practices, the government finds 
it absolutely necessary to develop a constructive program of land 
uti l izat ion.- T h e student of land economics should keep continual ly 
in m i n d the fact that whi le soil conservation and graz ing districts, 
zoning, and related land use controls m a y be effective for a certain 
time, or even for considerably long periods, they may nevertheless 
be terminated b y local or state act ion, whereas federal ownership 
necessitates a more far-reaching, widespread change in publ ic opin
ion before lands can be reopened to pr ivate acquis i t ion a n d u n 
wise practices. F o r example, in the case of zoning, state legislatures 
in cut-over or semi-ar id regions may, after a few years of heavy 
precipitat ion or part icular ly favorable g r o w i n g condit ions, nu l l i fy 
early legislation enabl ing local governments to zone l a n d uses. I n 
the case of soil conservation districts, after passage of a l imited 
number of years the members m a y vote to discontinue the district. 
Obv ious ly , especial ly favorable growing conditions ( w h i c h may be 
very local ized a n d temporary) w o u l d be m u c h more decis ive in 
b r i n g i n g about a change i n social control of l a n d use i n these local 
and state situations than where federal pol icy was involved. 

U n d e r certain condit ions, it may be desirable for the federal gov
ernment to sel l or otherwise delegate responsibi l ity for administra
tion and supervis ion of lands it acquires through purchase programs 
or other means. H o w e v e r , most lands acquired through federal land 
purchase programs (especia l ly , the extensive areas invo lved in cut-
over a n d semi-arid reg ions) should not be sold or subject to private 
entry, but should be o w n e d a n d administered b y the federal govern-

- Cf. Great Plains Committee, The Future of the Great Plains, Govern
ment Printing Office, p. 73. 
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mciit through out- or more of its recognized agencies. For example, 
in the case of marginal sections of semi-arid lauds, the risks of 
private ownership, because of the hazards of variable growing con
ditions noted earlier, arc such that an agency like the federal gov
ernment can carry these risks and effect desirable land utilization 
practices much more easily than the average farm or ranch operator. 

In areas where there is not enough federal land to justify estab
lishment of Taylor Grazing Districts, the lands should be leased 
by the government to cooperative grazing associations in accordance 
with established land use practices. The federal government would 
obviously have the final word in approving rules, regulations, and 
policies concerning carrying capacity, rate of stocking, and other 
rules of the range, but should cooperate closely with local grazing 
associations in formulating such regulations and policies. Th e 
federal government should insist upon the right to establish regula
tions and policies in regard to prior use, dependency, commensur-
ability, and preferential treatment of applicants for grazing permits. 3 

In the case of forest areas, problems of securing approved use prac
tices (especially sustained-yield policies) are such in many areas 
that public acquisition seems the most desirable solution. Such lands 
should be administered by the Forest Service, which has already 
established a record of fair dealing with private users of timber and 
range lands, and a systematic policy of sustained-yield manage
ment in the use of such lands. 

Development of Land Resources. The federal government is in 
a strategic position to assist in financing projects which make basic 
natural resources more readily available. For example, the greatest 
natural handicap in the Great Plains area is lack of rainfall, and 
water must be made available through development projects in 
many areas. Stabilization of population on a satisfactory level aud 
achievement of desirable land use practices often require improve
ments in storage of irrigation and stock water through construction 
of dams and reservoirs. 

Since most of the more feasible irrigation projects have been 
undertaken by private and local groups, those projects that remain 
are for the most part high-cost, larger projects. Many dingers asso
ciated with development of water resources grow out of this fact. 
Construction of large irrigation projects is not only likely to involve 
high costs per acre, but is likely to result in developing a few thou-

j Ibid., p. 7 4 . 
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sand acres independent of adjacent dry farming and grazing areas. 
Best development of irrigation resources in semi-arid regions re
quires relating such irrigated areas to surrounding dry fanning and 
grazing lands so that the whole area will be most effectively util
ized, and so that intensive development of part of the lands to the 
exclusion of the others (with resulting extreme disparities in in
comes, stability, and levels of living) will not occur. Moreover, de
velopment of medium-sized irrigation projects in conjunction with 
storage reservoirs on tributaries, or pumping plants on major 
streams, should be planned with a view toward integrating man
agement of forage production for winter feed with that of adjacent 
grazing lands. This requires federal assistance, and should be an 
important part of the federal program of reclamation. In the aggre
gate, these smaller projects amount to large sums, and may be a 
significant factor in potential development and improvement of cer
tain areas. 

Some areas may be practically useless without drainage develop
ment, which often involves considerable sums, overlaps state bound
aries, and requires technically trained personnel for its development 
and administration. In most instances, the federal government is the 
logical agency to undertake such development work. 

The federal government should also endeavor to develop the 
greatest possible variety and stability of occupation and income in 
various regions of the country. For example, gradual development 
of vast lignite deposits in the northern part of the Great Plains may 
be feasible, and supplementary to an oil and gas conservation pro
gram in areas adajacent to the Plains; and development of these 
lignite deposits might be made to serve and provide occupation for 
the Plains population. Lignite for fuel and for power generation has 
been used successfully in Russian and Australian generating plants, 
and the federal government should establish demonstration projects 
and conduct further investigations to prove or disprove the eco
nomic feasibility of using lignite for this or other purposes. 4 Or, the 
federal government might set up pilot plants to test out, over a long 
period of time, means for obtaining shale oil efficiently." These are 
but two examples of the possibilities in the field of developing 
natural resources in which the federal government, with its exten-

* Ibid., pp. 79 -80 . 
5 John Ise, The United States Oil Policy, Yak- University Press, 1926, p-
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sive technical staff and financial capaci ty , can b e most effective. 
Development of recreational land resources and of multiple-use 
projects like forest and water resource projects should be an impor
tant part of a federal program. Such work should be particularly 
encouraged in areas within or contiguous to the cut-over forest 
areas, the semi-arid Plains, or the poorer, more overpopulated sec
tions of t h e South where need for expanded e c o n o m i c opportunities 
is particularly great. 

Resettlement. During recent years, many thousands of families 
have migrated because of droughts , unemployment, work in defense 
plants and w a r industries, and disappearance of basic supporting 
resources (in some cases mineral deposits, or f o r e s t ) . In most cases, 
these migrations h a v e been involuntary and unsystematic. Indi
vidual families have not known where potential economic oppor* 
(unities might be, or realized the nature of adjustments necessary 
in their new abode. Because of interstate problems involved, the 
federal government can most conveniently undertake responsibility 
for more intelligent and systematic resettlement in accordance with 
availability of economic opportunities. 

W h e r e land is to b e acquired bv tbe federal government to block 
out and secure improved land utilization, other areas of better eco
nomic opportunities should b e m a d e available for the families who 
sell their lands to the government. In other words, a place should 
be provided for these families to go, and they should be assisted in 
settlement before the government buys their holdings out from 
under them. 

Great care should b e exercised not to incur expenditures in the 
preparation of resettlement units so heavy that settlers are saddled 
with excessive overhead charges. Special precautions should also 
b e taken against possible speculation in these resettlement lands by 
preventing passage of final title to private owners until certain 
conditions are complied with. Only those improvements considered 
essential for a reasonable level of farm living should be m a d e before 
the individual family is settled, so that individual initiative can be 
utilized for further improvements of the resettlement unit. Federal 
agencies tend to incur unnecessary expense for improvements which 
do not necessarily increase the unit's income-producing capaci ty 
and could b e m a d e more satisfactorily later. Development of part-
time employment opportunities to supplement farm income should 
be emphasized, as well as establishment of units combining enter-
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prises which will furnish an adequate income for the family. State 
and local agencies, the federal government, and the individual fam
ilies concerned must cooperate closely to provide the technical 
assistance and investigation required to operate such programs most 
effectively. 

Control of Destructive Insect Pests and Diseases. Certain areas 
are periodically ravaged by such pests as grasshoppers, Mormon 
crickets, Japanese beetles, corn borers, boll weevils, and plant dis
eases which either destroy or greatly r e d u c e the productivity of 
much arable and range land. Measures to control insect pests or 
plant diseases frequently require large expenditures for material 
and men, and eradication programs are even more expensive. More 
research is needed on host-plant associations, climatic relationships, 
and ecological conditions, and the federal government is in the 
best position to finance the major costs of such control and eradica
tion programs, together with investigations and surveys essential 
for their operation. In many cases , costs of control or eradication 
are greater than the products destroyed, particularly in the case of 
individual operating units, so that individuals or local groups are 
unable to finance or operate such a program. 

Investigations and Surveys. Perhaps the most important field of 
federal activity in connection with land use adjustments and social 
control is that of making studies or conducting research needed to 
provide the factual basis for better practices. The rapid c h a n g e s -
physical, as well as economic and social—in man's environment have 
increased the need for intensive investigation and study, particu
larly in marginal areas of cut-over and semi-arid regions. Facts upon 
which t o base sound adjustments in resource use, operating units, 
land tenure, cultural practices, and institutional arrangements are 
often inadequate or entirely lacking. The federal government can, 
through cooperative research agreements and financial support of 
educational programs operative in the different regions, increase 
the effectiveness of research and investigations conducted by state 
and local institutions. This brief list of federal activities is merely a 
sample of the land use activities in which participation by the 
federal government is particularly desirable. L a t e r in this chapter , 
the activities of specific federal agencies are mentioned under vari
ous types of land use control and development programs. 

L i n e s o f Sta te A c t i o n . State governments have in recent years 
become alarmed at the increasing expansion of federal activities and 
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authority, but the activities of state governments should often b e 
complementary to federal activities. State governments can play 
important roles in effecting desirable land use adjustments. In the 
case of investigations and surveys, state research agencies and fed
eral research agencies must cooperate fully to secure necessary 
facts and other details for sound control and land use adjustment 
programs. T h e r e is also need for e a c h state to consider thorough
going legislation necessary for a comprehensive program of resource 
use. L a w s , both permissive and mandatory , are required to imple
ment many measures suggested by lines of federal activity, a n d 
many existing laws hinder achievement of the purposes of new 
specific legislation. T h e state should survey, simplify, and consoli
date or codify all their legislation relating to resources ( land and 
w a t e r ) use." This need is particularly apparent in the western 
states in regard to legislation affecting water use. 

Needed State Legislation. Some of the more important land use 
legislation which e a c h state should adopt includes: ( 1 ) A state 
coordinated zoning enabling act authorizing counties and other 
local governments to adopt rural as well as urban zoning ordi
nances. ( 2 ) Statutes t o p r o m o t e efficient and c o n s c n ational use of 
water , especially in the W e s t . These statutes should provide for 
minimum standards of design and construction, simplification of 
procedures for adjudicating w a t e r rights, a n d establishment of state 
agencies like state water conservation boards to cooperate with 
federal agencies and farmers in studying, planning, and financing 
new enterprises. ( 3 ) Soil conservation district laws, to permit forma
tion of such districts in states where such legislation has not already 
been passed, and similar legislation to permit organization of 
cooperative grazing districts, w e e d control districts, and related 
types of collective tenure for the control of land use. ( 4 ) Revision 
or amplification of farm tenancy laws, including lease provisions for 
compensation for improvements and penalties for deterioration, etc . , 
in cooperation with federal agricultural comervat ion and farm ten
ancy programs. ( 5 ) Statutes offering a procedure for revising struc
ture of rural local governmental units. ( 6 ) Legislation to simplify 
existing procedures for collecting delinquent taxes a n d acquiring 
reasonable sound state or county title to chronically tax-delinquent 
lands. ( 7 ) Provision for state purchase of lands in the interests of 
land use adjustment. ( 8 ) Authorization of an appropriate state agency 

* Crest Plains Committer, op. cit., p. 80. 
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to survey and classify lands that come into public ownership through 
tax delinquency or other involuntary routes to make such lands 
available for private use and administration in accordance with best 
use. ( 9 ) Legislation providing for conservation and proper utiliza
tion of private forest and mineral lands, in cooperation with federal 
legislation establishing cooperative sustained-yield units (in the 
case of forest lands) and more stabilized and rational utilization of 
mineral resources. ( 1 0 ) Legislation to provide for proper develop
ment and utilization of recreational lands, including active coopera
tion with the federal government, through the Pittman Act, in 
wildlife management and development. ( 1 1 ) Legislation requiring 
scientific classification and assessment of private farm and city real 
estate, to reduce inequalities in tax burdens. ( 1 2 ) Legislation revis
ing state tax systems for a more equal distribution of tax burdens 
and consequent reduction of tax delinquency, improper land use, 
and related maladjustments. 7 

Other Important State Activities. Many of the above-mentioned 
types of state land use legislation will complement existing or neces
sary federal legislation to bring about more effective social control 
of land use. The federal government is in a position to give financial 
assistance and guidance along many of the lines indicated above 
but, because of constitutional limits, the states alone can adopt such 
land use measures as those listed. Some or all of these are required 
in every problem area of the nation. In addition to these types of 
legislation and to increased research and extension activities dealing 
with land use problems, including establishment of state planning 
boards to integrate research, educational, and action programs 
within the states, state governments can do much to bring about 
improved land use through increased appropriations for types of 
development such as provision of wells and small reservoirs for 
farm units in semi-arid regions, and specific appropriations for 
drainage and similar land improvement activities. In many in
stances, state governments could increase the effectiveness of land 
use adjustment programs by establishing state agencies with ade
quate appropriations to work cooperatively with similar federal 
agencies already operative. 

7 E i g h t major types of state land-use legislation needed are listed in 
" S t a t e Legislat ion for Bet ter L a n d U s e , " Special Report by an Interurban C o m 
mit tee of the U . S. Depar tment of Agriculture, Government Printing Office, 
April 1 9 4 1 , p. xvii; see also Great Plains C o m m i t t e e , op. cit., pp . 8 0 - 8 4 . 
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L i n e s o f L o c a l G o v e r n m e n t a l A c t i o n . C o m i t y , ci ty , t o w n s h i p , 
and school district g o v e r n m e n t s a r e a g e n c i e s of the s t a t e in w h i c h 
they a r e l o c a t e d , and d o not possess sovere ign a u t h o r i t y e x c e p t so 
far as it is d e l e g a t e d t o t h e m t h r o u g h s t a t e legislation. In those 
s tates w h e r e c o n s i d e r a b l e a u t h o r i t y h a s b e e n d e l e g a t e d to local 
g o v e r n m e n t a l units by state legislatures t h r o u g h h o m e rule a n d 
re la ted laws, local units c a n take t h e initiative in s tar t ing as well 
as o p e r a t i n g m a n y i m p o r t a n t land use a d j u s t m e n t p r o g r a m s . E v e n 
in these s ta tes , h o w e v e r , local units h a v e b e e n slow t o take s u c h 
initiative. L o c a l g o v e r n m e n t a l units should be the most a c t i v e ones , 
s ince t h e y a r e nearest t o t h e p e o p l e a n d feel most a c u t e l y the i m m e 
dia te effects of land use m a l a d j u s t m e n t s . B u t t h e increas ing i m p e r -
sonaiization of m o d e r n society a n d t h e tradit ional h a n g o v e r of 
a n t i q u a t e d forms of s t r u c t u r a l organiza t ion in local g o v e r n m e n t s 
h a v e m a d e these a g e n c i e s t h e least a c t i v e or effect ive in a d o p t i n g 
s o m e o f t h e m o r e i m p o r t a n t a n d b a d l y n e e d e d land u s e adjus tments . 
This is a part icular ly serious w e a k n e s s , b e c a u s e local units of gov
e r n m e n t a r e f requent ly most p r a c t i c a l for d e a l i n g s w i t h t h e land 
users or residents of an a r e a . A d e q u a t e land use a d j u s t m e n t p r o 
g r a m s should inc lude all units of g o v e r n m e n t , in a p p r o p r i a t e 
c o m b i n a t i o n , s 

O n e of the best e x a m p l e s of the failure of local g o v e r n m e n t a l 
units to show l eadership a n d initiative in handl ing a c u t e land use 
p r o b l e m s is seen in the m a n a g e m e n t a n d p r o p e r adminis t ra t ion 
of c h r o n i c a l l y tax -del inquent a n d t a x - r e v e r t e d lands . C o u n t y officers 
h a v e o f t e n fa i led t o a c k n o w l e d g e t h e root c a u s e o f d e l i n q u e n c y — 
that is, overassessment or unscientific assessment result ing in grea t 
dispari t ies b e t w e e n c a p i t a l i z e d i n c o m e v a l u e and tax b u r d e n levied. 
T h e y h a v e taken tax title and then sold t h e land at a low p r i c e t o 
p r i v a t e b u y e r s a n d , w h e n t h e l a n d has been r e t u r n e d to t h e tax 
rolls, h a v e a g a i n assessed it at excess ively h i g h levels ." 

N o d o u b t o n e of the reasons w h y local g o v e r n m e n t a l units h a v e 
b e e n slow to d e v e l o p m o r e intelligent policies in s u c h instances is 
t h e s t ruc tura l o r g a n i z a t i o n of c o u n t ) ' government, w h i c h is c h a r a c -

• C f . " S t a t e Legislation lor Better L a n d Use, ' ' p. 1 1 3 . 
* F o r e x a m p l e , in one Montana eounty , the same piece of land h a d gone to 

tax d e e d three different times in 16 years , a n d in each case the commissioners 
sold t h e land cheaply to get it back into private ownership, then assessed it at 
3 , 4 . or « i high a s I S times its capital ized i n c o m e value . T h i s c a u s e d it t o g o 
delinquent again, and the whole process of tax -deed foreclosure and resale 
wa- repeated. 
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terized by absence of any effective coordinating head, many inde
pendent collective administrative offices, general lack of any special 
qualifications or training for office, short terms of office, and numer
ous small counties with small valuations. Some of the same weak
nesses apply to municipalities and township and school district 
units. Township and school district units are ordinarily so small 
that they lack the vision and financial capacity to initiate or operate 
any far-reaching or adequate land use adjustment programs. 

In those states where enabling legislation has not been adopted 
to permit various reforms and improvements in structural organiza
tion of local governmental units, or to permit these local units to 
initiate and administer various land use adjustment programs, such 
state legislation is obviously the first need. However, in many states 
where such legislation has been adopted, local governmental units 
have not taken advantage of the authority so granted. Counties— 
particularly in more marginal areas like the cut-over sections and 
the semi-arid Plains—should undertake reclassification of land for 
assessment purposes, revise organizational structure, and lower 
operating costs. Consolidating many of the smaller units of local 
government (such as the numerous small school districts in some 
areas) would do much to increase the effectiveness of local gov
ernment, and improvements in city government along the lines of 
the city manager or centralized executive system would improve 
urban government and reduce its costs. Local governments can do 
much to secure more widespread adoption of desirable land use 
practices by specific appropriations, and by educational work 
organized around the local governmental unit structure. 

L I N E S O F P R I V A T E A C T I O N 

The types of jmblic action outlined above would do much to 
improve utilization of land resources. However, it must be recog
nized that, in the last analysis, adjustments must be effected by the 
individual land user, on his individual holding. In other words, 
these public programs will be effective only insofar as they are 
incorporated into the thinking and actions of land users. 

Individual Action. In any effective land use adjustment pro
gram, numerous changes must occur in the utilization practices of 
the individual operator. For example, in the case of agricultural 
land, the individual farmer must make numerous specific changes 
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in the organization of his farm a n d in his fa rm pract ices . In a similar 
way, the urban homeowner , businessman and industrialist, the pri
vate forest owner, the miner, and the resort owner must make 
specific changes in the organization and operation of their units. 
Unfortunately, a very small p e r c e n t a g e of all operators ordinarily 
adopt r e c o m m e n d e d practices voluntarily and promptly, and there 
is a relatively long lag between t h e t ime when recommendations 
are m a d e and when their adoption and use b e c o m e widespread. 
This lag is a very serious factor in securing improvements in the 
use of land resources and tends to force the imposition from above 
of more extensive and aggressive public programs. 

Some specific examples of what individual land users can do can 
be observed in the case of agricultural land. F a r m e r s can do much 
to improve the productive ability of the soil by following approved 
soil conservation practices like contour plowing, terracing, rock 
tillage, use of cover crops, r e c o m m e n d e d rotations, and related p r a c 
tices. In many cases, small stock reservoirs or small dams to supply 
water can b e built by the individual operator to furnish water sup
plies for garden products and supplementary feed. Through proper 
stocking of the range and systematic provision of feed and seed 
reserves in good years, to be used as protection against the poor 
years, the farm economy can be m a d e more stable, particularly in 
semi-arid regions or areas where great variations exist in growing 
conditions, and where natural forces are particularly important. 

C o o p e r a t i v e E f f o r t . Individual land users can improve their 
e c o n o m i c condition by grouping together in cooperative associations 
for the purchase of supplies and products needed for consumption. 
This will help to secure the improvement in financial conditions 
necessary to r e d u c e slum situations and improve levels of living 
generally. In many agricultural areas, individual operators c a n , 
through cooperative gra/.iui; districts, soil conservation districts, 
w e e d control districts, and i elated units, help to bring about a more 
properly balanced use of the land and more adequate farm and 
ranch incomes. Cooperat ive action of land users is essential in most 
instances to secure improvements in assessment and land taxation 
practices by local and state tax officials. 

It has been too widely assumed in recent years that expansion 
of governmental activity has made it unnecessary and undesirable 
fnr the private individual to take any initiative in starting or oper-
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ating various desirable practices. It is more, rather than less, true 
that in these days full responsibility of each private individual is 
essential for the effective utilization of resources. The many local, 
state, and federal programs merely help the individual, through 
cooperation with his neighbors, to increase the effectiveness of his 
efforts. If he fails, through ignorance, inertia, or lack of initiative, 
to take advantage of these opportunities, land use control programs 
are more and more likely to be initiated and administered from the 
top down, rather than from the roots up, with the result that demo
cratic processes may disappear completely. 

Corporate Action. Large private corporations have exerted a 
strong influence toward certain methods of utilizing land resources 
in recent years. These agencies are in an increasingly effective posi
tion to be an influence for improved land use, if they so desire, and 
possess many advantages over the private individual. They operate 
on a relatively large-scale basis, have a continuing management, are 
longer-lived, have greater financial reserves, and in general are in 
a better position to effect desirable land use adjustments than most 
private individuals. The greater use by such large private corpora
tions of policies working in harmony with the social interest rather 
than purely for selfish or temporary gain, is particularly desirable, 
and would be a most effective way of preventing too rapid expan
sion of governmental activity (particularly of the federal agencies) 
in land use control efforts. Unless private agencies, both individual 
and corporate, can work out effective land use control programs 
by utilizing information and opportunities made possible through 
public legislation and public support, governmental activity in 
the social control over land use will expand at the expense of 
private activity. 

S O C I A L C O N T R O L A N D P L A N N I N G A C T I V I T I E S 

Numerous private, public, and semi-public planning agencies in 
the United States today exert some influence upon the use of land 
resources. Private business organizations carry on some planning 
activities, largely in connection with their special interests. These 
activities, however, have an important bearing upon land use prac
tices adopted and the methods and effectiveness of various land 
use control programs undertaken in the public interest. The follow-
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ing brief description of some of the more important public agencies 
indicates the nature and scope of land use planning and social 
control activities in the United States, and the serious need for more 
coordination of these public and private activities. 

U r b a n P l a n n i n g A g e n c i e s . Almost all cities of the United 
States with populations over 100 ,000 have official city planning 
commissions and there are more than 7 0 0 official and unofficial city 
planning agencies in the nat ion . 1 " M o s t of these agencies a r e con
cerned with planning the physical organization and development 
of urban areas as units to promote better community living. T h e 
whole field of city planning, including the control of platting, zoning 
of buildings, traffic development terminals, parks and recreation 
centers, civic centers, and financial budgets and programs are items 
to which these agencies devote most effort. 

T h e National Resources Board found that the limitations of 
urban and metropolitan planning lie particularly in our system of 
land valuation, our methods of urban land taxation, and the 
general economic and social forces which shape municipal fin
ancing and policy. T h e precarious financial condition and lack 
of recognized legal status of city planning agencies is also an impor
tant factor contributing to the limited effectiveness of urban 
planning. 1 1 

L o c a l P l u n n i n g A g e n c i e s . Planning and social control of land 
utilization at the local level outside of cities have been practically 
non-existent until recent years. T h e rural zoning movement is only 
a few years old and at present is limited to counties in a m e r e 
handful of states. T o w n zoning in N e w England and neighboring 
states has been used largely for urban purposes. Soil conservation, 
grazing, weed control, and related districts promise effective rural 
local land use planning and social control, but they are too recent 
to make any conclusive appraisal possible at this time. Through 
the agricultural land use planning program initiated by the federal 
government in agricultural planning committees were set up 

in hundreds of counties and often in communities or neighborhoods 
within the counties. Most of the county planning committees estab
lished by state planning boards in the thirties w e r e very short-lived, 

'"The National Planning Hoard early in 1954 found that there were 717 
official and 12 unofficial eity planning agencies. (National Planning Board, 
Pinal Report. J&fcl-W, Government Printing Office. 1934, p. 74. > 

>; Lor. (it. 
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and have contributed little to the solution of land utilization prob
lem!;, cither urban or rural, 

State Planning Boards. State planning boards are of recent 
origin in the United States, some 41 states having created such 
boards during the seven months, December 1, 1933, to July 1, 1934. 
Many of these have since been abolished or their appropriations 
so reduced as to make them practically ineffective. Too many state 
planning boards were created principally with the idea of getting 
as large a share as possible of federal public works and relief expen
ditures during the depression thirties, or were organized with pro
grams too general for effective support. Today, in states where 
state planning boards are active and well financed, they are under
taking very specific activities for the betterment of land resource 
use in the public interest. Some i^anning boards are making surveys 
to determine the nature and extent of certain land resources; or 
analyzing problems of relief and stranded populations, the possibili
ties for resettlement and development of economic opportunities 
for such stranded families, the possibilities of power and industrial 
development, methods to secure improved land tax and credit pol
icies, and possibilities for greater coordination of state and federal 
planning activities. 

Regional Planning Commissions. The activities of state plan
ning boards in dealing with certain problems of resource use have 
established the fact that local projects often cannot be undertaken 
successfully unless they are part of regional programs or projects. 
Consequently, there have been developed regional commissions or 
boards like the Pacific Northwest Regional Planning Commission, 
the Missouri Valley Planning Commission, and the New England 
Planning Commission. For example, the Pacific Northwest Regional 
Planning Commission, comprising the states of Idaho, Montana, 
Oregon, and Washington, was designated to coordinate the activities 
of these states in connection with industrial, power, agricultural, 
and related economic resources in the Columbia River Basin. 

Federal Agencies. There are some 200 bureaus in the various 
departments of the federal government and its numerous emer
gency organizations, established either on an independent basis or 
as adjuncts to existing departments. Some of these take direct part 
in making national policies and may be considered "planning agen-
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c ies" in the most limited sense. T h e y are concerned with geophysical 
planning for the conservation and effective utilization of natural 
resources. T h e federal government has long recognized its oppor
tunities and responsibilities in this field, and has undertaken and 
is undertaking numerous activities concerned with planning, con
servation, and utilization of all of the different types of land. T h e r e 
are at least 29 federal agencies concerned with land utilization, of 
which 22 are directly engaged in land administration and land 
planning, and 7 with functions related to the work of the agencies 
engaged in land acquisition, land administration, and land 
planning. ' -

T h r e e agencies of the federal government include in their func
tions at tempts to coordinate the land planning activities of various 
other federal agencies. They are : (1) the Bureau of Agricultural 
E c o n o m i c s (in the Department of Agr icul ture ) , which, in coordina
tion with agencies of the Depar tment of Agriculture a n d with state 
and local agencies and farmers, is responsible for the preparation 
of long-time and annual agricultural plans and programs; ( 2 ) the 
Office of L a n d U s e Coordination ( in the Depar tment of Agricul
t u r e ) , which is responsible for providing administrative coordina
tion in Washington and in the field among the several land use 
agencies of the Department of Agriculture, be tween the activities 
of these agencies and of state land use agencies, and between the 
planning activities of the Bureau of Agricultural Economics and 
those of the agencies effectuating .such plans and programs; and 
( 3 ) the L a n d Policy Committee (in the Department of the In
t e r i o r ) , which is responsible for advising the Secretary on land 
policies and for coordinating plans and activities of agencies in the 
Department e n g a g e d in land acquisition, administration, or plan
ning. Until it was abolished in 1943, the National Resources Plan-

1 1 A survey by the National Resources Planning Board in 1 9 3 9 revealed 2 2 
agencies directly enguged in land acquisition, land administration, or land 
planning, distributed as follows: Department of the Interior, 8 ; Department of 
Agriculture, 8; Federal Security Agencies, 1; Executive Office, l ; independent 
agencies, 4; and 7 agencies whose functions are closely related to adumbration 
and land planning, distributed as follows: Department of the Interior, 2 , 
Department of Agriculture, 2; Department of War, 2; Department of Com
merce, 1. (The lists of die agencies engaged in various land acquisition, admin
istration, or planning acidities such as soil surveys, soil erosion, conservation of 
wildlife, etc.. have been taken from a mimeographed release of the National 
HesfHirces Planning Board. Washington, D. C , Jury 25 1939.) 
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ning Board had as its function the coordinating of land programs 
of various federal agencies and integrating them with those of vari
ous state agencies. 

Agricultural Land Use Planning. The federal government, 
through its Department of Agriculture, has attempted to coordinate 
the work of all federal agencies dealing with agricultural land use 
planning. Under the Mt. Weather agreement (1938) the U. S. 
Department of Agriculture and the state land grant colleges agreed 
to undertake cooperatively the task of helping farmers establish 
the necessary organization and program-planning procedures to 
bring about improved agricultural land utilization practices. Almost 
all national and state agricultural programs bear directly or indi
rectly upon the use of land, and land use planning is thus the logical 
place to begin the work of coordination. 1 3 

Some idea of the number and types of federal and other agencies 
concerned in planning agricultural land utilization can be obtained 
from the personnel of the state and county land use committees 
suggested under the Mt. Weather agreement. The state land use 
planning committee was to consist of the director of the state 
agricultural extension service, the director of the state experiment 
station, AAA representatives, the state coordinator of the Soil Con
servation Service, the state director of the Farm Security Adminis
tration, representatives of the Bureau of Agricultural Economics 
and the Forest Service, other state and federal department repre
sentatives, and a number of farm people from various types of 
farming areas within the state. In addition to this state committee, 
the Mt. Weather agreement suggested a county land use planning 
coimnitee in each agricultural county in the nation. This county 
committee was to consist of about ten farm people, a few forest 
owners (in counties where forestry is a problem), the county agri
cultural extension agent, at least one member of the local AAA 
administrative committee, the county Farm Security supervisor, and 
any other local, state, or federal officials responsible for the adminis
tration of a land use program in the county. 

Development of this new type of coordinated effort made it clear 

1 1 U. S. Department of Agriculture: "Land Use Planning Under Way," 
July 1940, p. 3. Representatives of the Department of Agriculture and the land 
grant colleges met in the summer of 193S at Mt. Weather, Virginia, and the 
outcome of the meeting was a statement of understanding known as the Mt. 
Weather agreement. 



F U T U R E C O N T R O L O F L A N D USE 7 0 9 

t h a t t h e D e p a r t m e n t o f A g r i c u l t u r e i tself n e e d e d a c e n t r a l p l a n n i n g 
a g e n c y . T h e D e p a r t m e n t w a s r e o r g a n i z e d a n d t h e B u r e a u o f A g r i 
c u l t u r a l E c o n o m i c s g i v e n t h e r e s p o n s i b i l i t y f o r t h e g e n e r a l p l a n n i n g 
w o r k of t h e D e p a r t m e n t , t h r o u g h t h e Office o f L a n d U s e C o o r d i n a 
t i o n a n d t h e D i v i s i o n of S t a t e a n d L o c a l P l a n n i n g . 1 4 

Forest Land Use Planning. I n t h e c a s e of p l a n n i n g a s s o c i a t e d 
w i t h f o r e s t a n d t i m b e r r e s o u r c e u t i l i z a t i o n , t h e f e d e r a l g o v e r n m e n t 
p l a y s a n i m p o r t a n t r o l e . T h e F o r e s t S e r v i c e h a s t a k e n a l e a d i n g 
p a r t in d e v e l o p i n g t h e c o n c e p t of f o r e s t p r o t e c t i o n , s u s t a i n e d - y i e l d 
f o r e s t m a n a g e m e n t , p e r m a n e n t f o r e s t i n d u s t r i e s , a n d s t a b l e f o r e s t 
c o m m u n i t i e s . S e v e r a l o t h e r f e d e r a l b u r e a u s a n d o t h e r a g e n c i e s , 
h o w e v e r , h a v e h a d a n a c t i v e p a r t in s h a p i n g f o r e s t p o l i c y , i n c l u d i n g 
( 1 ) t h e B u r e a u of A g r i c u l t u r a l E n g i n e e r i n g , in c o n n e c t i o n w i t h 
soil e r o s i o n c o n t r o l , i r r i g a t i o n a n d d r a i n a g e d e v e l o p m e n t , a n d r e 
l a t e d e n g i n e e r i n g a c t i v i t i e s ; ( 2 ) t h e B u r e a u of B i o l o g i c a l S u r v e y , 
c o n c e r n e d w i t h m a i n t e n a n c e o f m a m m a l a n d b i r d r e s e r v a t i o n s , f o o d 
h a b i t s o f b i r d s a n d a n i m a l s , a n d r e l a t e d b i o l o g i c a l i n v e s t i g a t i o n s ; 
( 3 ) t h e N a t i o n a l P a r k S e r v i c e , d e a l i n g w i t h a d m i n i s t r a t i o n , d e v e l o p 
m e n t , m a i n t e n a n c e , a n d i m p r o v e m e n t o f n a t i o n a l p a r k s a n d m o n u 
m e n t s ; ( 4 ) t h e Soi l C o n s e r v a t i o n S e r v i c e ( a n o u t g r o w t h o f t h e Soil 
E r o s i o n S e r v i c e ) , w h i c h is c o n c e r n e d w i t h soil e r o s i o n c o n t r o l p r o j 
e c t s a n d soil c o n s e r v a t i o n p r o g r a m s ( s e e C h a p t e r X I I I ) . ( 5 ) t h e 
G e o l o g i c a l S u r v e y , c o n c e r n e d w i t h c l a s s i f i c a t i o n o f p u b l i c l a n d s 
a n d e x a m i n a t i o n o f t h e i r g e o l o g i c a l s t r u c t u r e , m i n e r a l a n d w a t e r 
r e s o u r c e s , a n d p r o d u c t s ; ( 6 ) s t a t e f o r e s t r y b o a r d s a n d c o m m i s 
s i o n s ; a n d ( 7 ) t h e L u m b e r C o d e A u t h o r i t y , a s e m i - p u b l i c a g e n c y 
e s t a b l i s h e d t o w o r k c l o s e l y w i t h s t a t e a n d f e d e r a l o r g a n i z a t i o n s 
r e s p o n s i b l e for t h e e n f o r c e m e n t o f s t a t e a n d f e d e r a l l a w s d e a l i n g 
w i t h f o r e s t p r a c t i c e s e s s e n t i a l t o c o n s e r v e a n d s u s t a i n p r o d u c t i o n 
of fores t r e s o u r c e s . T h e L u m b e r C o d e A u t h o r i t y e n f o r c e s s u c h rules 
in c o o p e r a t i o n w i t h t h e a p p r o p r i a t e g o v e r n m e n t a l a g e n c i e s . 

Planning Utilization of Ketreutional Land R e s o u r c e s . T h e 

i n c r e a s e d u s e of l a n d r e s o u r c e s for r e c r e a t i o n a l p u r p o s e s h a s in-

1 ' For a more detailed statement of the reorganization of the Department 
of Agriculture necessitated by changes in emphasis given various types of work, 
and particularly in regard to the greater emphasis placed upon land use plan
ning, see M. S. Eisenhower, and K. I. Kiiumel, "Old and New in Agricultural 
Organization," U. S. Department of Agriculture. Yearbook, 1940. pp. 1125-
1137. Within the Department of Agriculture, planning organization included 
the Agricultural Program Board and the Interburcau Coordinating Committee, 
composed ot representative* i>f all Department nf Agriculture agencies. 
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1 5 National Planning Board, Final Report, p. 7 9 . 

creased the tendency of certain governmental agencies to give more 
consideration to aspects of land accpaisition, administration, and 
planning activities which affect the use of these lands for recrea
tional purposes. Thus, the Forest Service has recently given increas
ing attention to ways and means by which lands under its 
supervision may be developed to increase their usefulness for 
recreation. The National Park Service, through improvements it has 
made and policies it has developed in the use of recreational land 
in the National Parks, has been an important factor accounting for 
large increases in use of these areas in recent years. In some cases, 
as, for instance, in Olympic National Park, some contend the Park 
Service has gone too far in taking over land. The following agencies 
concerned with conservation of wildlife are helping to increase the 
recreational land resources of the nation: The National Park Service, 
the Division of Grazing, the Office of Indian Affairs, the Bureau of 
Biological Survey and Bureau of Fisheries in the Department of 
the Interior; the Forest Service and the Soil Conservation Service 

• in the Department of Agriculture; and the Migratory Bird Con
servation Commission (an independent agency). The Civilian Con
servation Corps has also done much in recent years to improve 
recreational land resources. 

Planning Utilization of Mineral Resources. During the First 
World War, the control of resource use by the United States Fuel 
Administration was one of the striking examples of a highly de
veloped system of control over prices, wages, distribution, and 
consumer priorities. After the war, the Federal Oil Conservation 
Board (consisting of the secretaries of the Interior, the Navy, War, 
and Commerce) was set up in 1924. This board did much to point 
out wastes of unregulated competition and utilization of mineral 
resources. 1 7' Passage of the National Industrial Recovery Act in 1933 
made the federal government responsible for planning for the min
eral industries on a broad scale, under regulations like the oil and 
coal codes administered by the Petroleum Administration Board. 
The National Resources Planning Board during its existence devoted 
a technical section to developing a general mineral policy for the 
nation. 

Some of the agencies concerned with planning, conservation, and 
use of mineral resources at present include the Bureau of Mines (in 
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the D e p a r t m e n t of the Interior) which investigates methods of 
mining, treatment of ores, and prevention of accidents and wastes. 
This bureau controls the production of helium, and during war 
issues all licenses covering the manufacture and possession of explo
sives and ingredients. T h e Geological Survey (also in the Depart
ment of the Interior) classifies public lands as to geological struc
ture, mineral and water resources, and products of the public 
domain. It also enforces mineral leasing laws. T h e Federa l Oil Con
servation Board investigates ways and means of safeguarding the 
national security through conservation of oil. Mobilization of land 
resources, particularly of minerals, is essential for conservation in 
peacet ime and for an ample stockpile in wart ime. 

P l a n n i n g Uti l izat ion o f W a t e r R e s o u r c e s . Numerous agencies 
are concerned with the study of water-flow problems a n d the 
development of a program for best utilization of w a t e r resources . 1 , ! 

These include the Forest Service and the Bureau of Agricultural 
Engineering in the Department of Agriculture; the Depar tment of 
C o m m e r c e ' s Coas t and Geodetic Survey, which surveys the coasts 
of the United States and its possessions, a n d surveys rivers to the 
head of t idewater ; the General L a n d Office; and the Bureau of 
Reclamation, the Soil Conservation Service, and the W a t e r Re
sources branch of the Geological Survey, in the Department of the 
Interior. This latter agency is concerned with gauging streams and 
determining the w a t e r supply of the United States, including under
ground currents and artesian wells. It operates 2 8 0 0 federal and 
state cooperat ive gauging stations. T h e r e are also the I lydrographic 
Office in the Bureau of Navigation (in the Department of C o m 
m e r c e ) ; the Board of Engineers for Rivers and Harbors , the Mis
sissippi River Commission, the California Debris Commission, the 
Northern and Northwestern L a k e Survey (in the W a r D e p a r t m e n t ) ; 
and the following independent commissions: the Federal Power 
Commission, the Tennessee Valley Authority, the Mississippi Valley 
Committee , and others. 

R e g u l a t i o n a n d D e v e l o p m e n t o f T r a n s p o r t a t i o n . Numerous 
agencies are concerned with regulating and developing transporta
tion, but not until recent years has there been any systematic 

>* The information and data covering the agencies concerned with plan
ning forest and timber resources, utilization of water resources, mineral re
sources, and regulation and development of transportation and general land use 
planning, h a v e been taken from ibid., pp. 75-81. 
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attempt to coordinate and plan the transportation system. T h e first 
real step was taken in 1933 with passage of the E m e r g e n c y Railroad 
Transportation Act , which established the Office of Federal Coordi
nator of Transportation. Duties of this office are to coordinate the 
activities of the nation's railroads in order to eliminate waste and 
preventable expense, and to improve transportation conditions by 
promoting joint use of transportation facilities. 1 7 

T h e following agencies are concerned in one way or another 
with the regulation and development of transportation: the Bureau 
of Public Roads in the Department of Agriculture; five agencies 
in the Department of C o m m e r c e (including the U. S. Shipping 
Board Bureau, the Aeronautics Branch, the Division of Lighthouses, 
the Division of Navigation and Steamboat Inspection, and the 
Transportation Division of the Bureau of Foreign and Domestic 
C o m m e r c e ) ; the Alaska Road Commission and the Alaska Railroad 
Division in the Department of the Interior; in the Navy Depart
ment, the Bureau of Navigation; in the W a r Department , the Board 
of Engineers for Rivers and Harbors, and the Mississippi River 
Commission; and the Interstate C o m m e r c e Commission, the Inland 
W a t e r w a y s Commission, the Federal Coordinator of Transportation, 
the P a n a m a Canal and Railroad Corporations, the Civil Aeronautics 
Authority, and other independent agencies. 

T H E F U T U R E — A P R O B L E M O F C O O R D I N A T I O N 

It has been noted that some 29 federal agencies alone are con
cerned with the work of land acquisition, land administration, and 
land planning. This large number of federal agencies, in addition to 
the many other public and private agencies noted, has tended to 
create confusion, since many of the agencies have been guided by 
different ideas and conflicting policies, and their efforts have lacked 
close coordination. In an effort to bring about a greater degree of 
coordination, 4 federal agencies—the National Resources Planning 
Board, the Bureau of Agricultural Economics , the Office of Land 
Use Coordination, and the L a n d Policy Committee—have m a d e 
special efforts toward more integration of land programs on federal, 
state, and local levels. In spite of these attempts, the problem of 
coordination is still very serious, and it is in this field that really 

17 Ibid., p. 80. 
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significant f u t u r e d e v e l o p m e n t s in land use planning a n d social c o n 
trol must o c c u r . 

T h e N e e d f o r C o o r d i n a t i o n . T h e p r e c e d i n g s k e t c h of p l a n n i n g 
a g e n c i e s is not p r e s e n t e d as a c o m p l e t e inventory , hut mere ly to 
indica te the vast a m o u n t of effort d e v o t e d b y n u m e r o u s a g e n c i e s 
to policies a n d p r o g r a m s for t h e m o s t effect ive use of o u r natura l 
resources . This sketch is sufficient t o s h o w that m a n y of these plan
ning activit ies a r e " . , . s c a t t e r e d a n d lack c o h e s i o n ei ther in relation 
t o a definite system of national a ims or in relation t o p e r f o r m 
a n c e . . . . T h e r e is obvious need for coordinat ion of these activities . 
N o n e of the c o o r d i n a t i n g a g e n c i e s d e s c r i b e d has e i ther t h e p o w e r s 
or t h e r e s o u r c e s for s u r v e y i n g t h e nat ional s c e n e as a w h o l e a n d for 
discerning h o w it is shifting and w h a t a r e t h e f o r c e s w h i c h m a y b e 
h a r n e s s e d t o g ive it d i r e c t i o n . " l s 

In g e n e r a l , t h e c o n c e p t of c o o r d i n a t i o n a p p a r e n t l y fol lowed is 

that all that is n e c e s s a r y is to form a c o m m i t t e e represent ing dif

ferent b u r e a u s o r a g e n c i e s and h a v e t h e m a c c o m p l i s h " c o o r d i n a 

t i o n " T h e p r o b l e m is not so simple, h o w e v e r , b u t is one of the "most 

c o m p l e x a n d difficult p r o b l e m s b o t h of po l i cy - m a k in g a n d of a d min 

is t ra t ion . " ' " E f f e c t i v e c o o r d i n a t i o n in a d e m o c r a t i c a l l y o r g a n i z e d 

nation necess i ta tes a m o r e general u n d e r s t a n d i n g o f t h e t rue m e a n 

ing of c o o r d i n a t i o n a n d m e t h o d s by w h i c h it c a n best b e a c h i e v e d . 

T h e M e a n i n g o f C o o r d i n a t i o n . T h e r e h a s b e e n m u c h con

fusion a n d m i s u n d e r s t a n d i n g o v e r the t e r m " c o o r d i n a t i o n . " In the 

minds of m a n y individuals , coordinat ion a n d c o o p e r a t i o n a r e a p p a r 

ent ly ident ical , a n d corre la t ion a n d integrat ion h a v e of ten been used 

i n t e r c h a n g e a b l y w i t h coordinat ion . H o w e v e r , c o o r d i n a t i o n has a 

specific m e a n i n g o f p a r t i c u l a r s ignificance in t h e d e v e l o p m e n t of 

effect ive land u s e planning and social control . 

C o o r d i n a t i o n m e a n s adjusting or harmonizing, while c o o p e r a t i o n 

m e a n s working together. C o o p e r a t i o n is n e c e s s a r y for effective 

coordinat ion , but coordinat ion is a s t e p b e y o n d c o o p e r a t i o n . C o r r e 

lation is the es tabl ishment of m ut ual relationships a n d represents 

a s t e p in t h e c o n s i d e r a t i o n of c o o r d i n a t i n g p r o c e d u r e s . T o i n t e g r a t e 

m e a n s pr imari ly t o unite s e p a r a t e p a r t s into a w h o l e ; and as cor re -

Ibid., p. 84 . 
l » L o c . cit. 
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lation is the beginning, integration is the end or objective of the 
coordinating p r o c e s s . " - 0 

Since cooperation is the basis on which coordination must be 
built, it is important to h a v e a comprehensive understanding of 
the basic principles underlying successful cooperation.- 1 Coopera-
tiveness is, of course, primarily a mental atti tude, and is much 
more highly developed in some individuals than in others. However , 
most people are reasonable, and are willing to undertake coopera
tive activity if they recognize its advantages . It is generally realized 
that cooperation is not a remedy for all problems, but that it does 
offer specific personal, technical , and financial advantages , under 
proper conditions. It should b e borne in mind that cooperation is 
encouraged and advanced by m e r e association and conference of 
individuals, institutions, and organizations on problems of common 
concern. T h e advantages of cooperation lie in three major fields-
promotion of better institutional and individual spirit, more effective 
advancement of knowledge, and important savings of time, money, 
and materials.--

M e t h o d s by w h i c h E f f e c t i v e C o o r d i n a t i o n c a n b e A c h i e v e d . 
Since cooperation is the foundation for effective coordination, and 
since cooperative!]ess is primarily a matter of mental attitudes, the 
problem of coordination is to a large extent a problem of personnel 
a n d psychology. H o w e v e r , important as the mat ter of personnel is, 
other problems involved are also important. In the first place , a 
sincere effort must be m a d e to organize, and to obtain agreement 
on objectives and methods. In other words, there must be some 
c o m m o n objectives or goals to which all agencies, institutions, or 
individuals can give c o m m o n allegiance. 

T h e rapid ra te at which the United States has been settled and 
developed, and the emphasis upon resource exploitation and ma
terial gains, have not contributed to developing conditions of 
deliberation and discussion making for a careful consideration 
of ideas concerning common objectives. T h e emphasis on individual 
initiative in a pioneer stage has served to develop the nation rapidly; 

2 0 Cf. Carleton, R. Ball, "Coordination of Agricultural Activities," a lec
ture before the School tor Extension Workers, Kansas State College, Manhattan, 
Kansas, April iH, 1939 . (Mimeographed. ) 

- ' B a l l sets forth ten principles for successful cooperation, (Ibid., pp. 
5 - 6 . ) 

Ball points out in some detail the distinctive ways in which cooperation 
accomplishes these objectives. (Ibid., pp, 6 - 7 . ) 



F U T U R E C O N T R O L O F L A N D U S E 7 1 5 

but effective coordination requires a series of intermediate stages 
or points at which ideas, policies, procedures , and activities can be 
brought together into a working relationship. Group action, discus
sion, a n d thinking are essential; and these have not been the pri
mary methods by which the American economy has operated. 

Merely bringing together committees or representatives of spe
cialized groups, agencies , or institutions is not enough to achieve 
effective coordination. T o o often, these individual representatives 
are too busy or absorbed in their o w n specialized problems and 
programs to give adequate attention to the achievement of effective 
coordination. It is necessary to make coordination a full-time job for 
specially qualified men, and to set up structural organization or 
arrangements through which the work of such individuals can be 
e f f e c t e d . 3 3 

Personnel problems are, of course, in the last analysis, matters 
of mental attitudes. H u m a n relationships vary all the way "from 
act ive antagonism, through self-centered indifference, to free in
terest, and finally to planned cooperation. . . . One type of relation 
m a y prevail at one time or in one place while another prevails at 
t h e s a m e t ime in another p l a c e or in the sam e place at another time. 
Attitudes precede act ion." - 4 B y and large, however , free interest 
generally prevails among individuals; and human progress is charac 
terized by an increasing recognition of social values and responsi
bilities. Although the many new agencies and programs established 
in recent years have tended to produce confusion, it is generally 
recognized that cooperation among individuals and groups in so
ciety has increased. Effective coordination or harmonious adjust
ment of individual group programs within t h e economy can b e 
accomplished, is in a small w a y being accomplished, and ultimately 
must be accomplished completely. Personalities are the single 
largest factor in cooperation, a n d therefore in coordination.-"' 

>*Cf. National Planning Board, on. cit., p. 84. 
** Ball, op. cit., p. 9. See also Max Lemer, ideas arc Weapons—the History 

and Uses of Ideas, Viking. 1939. 
I S Ball has suggested a formula for effecting a complete coordination of 

activities which can be appbed to land use planning and social control, "Take 
two cups of desire for more efficient and least expensive service to citizens; 
add two cups of willingness to cooperate, one cup of" patience, one-half cup of 
belief in democratic processes, a heaping tablespoonfu] of common sense, a 
heaping tablespoonfu) of reasonableness. Stir slowly until thoroughly mixed, 
season to taste with tolerance and good humor. (Let the hesitant member lick 
the sr*>on.) Bake twelve weeks in a slow oven; serve hot with conciliation 
sauce." {Ball, op. cit., p. 25.) 
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Coordination of R e s e a r c h and Education. T h e securing of 
sound information concerning forces, problems, and trends is basic 
to long-time effective coordination of social control and land use 
planning activities. It is essential, therefore, that research and edu
cational agencies coordinate their work in such a w a y as to make 
most effective use of funds, personnel, and resources. Unfortunately, 
there has been a definite lack of cooperation and coordination of 
research and educational activities in the United States. T h e federal 
government, through its Office of Experiment Stations in the U. S. 
Department of Agriculture, cooperates with state experiment sta
tions in agricultural research. Passage of the Bankhead-Jones Act 
to make available additional funds for greater coordination of 
research between the federal government and the states is one of 
the recent achievements of the federal government. Some of the 
factors which are considered to be most responsible for lack of 
fuller coordination in research programs are : geographic isola
tion; ( 2 ) inability of workers to confer frequently; ( 3 ) cost; ( 4 ) 
conflict with local obligations; ( 5 ) lack of coordinating leadership; 
( 6 ) institutional pride and professional jealousy; and ( 7 ) problems 
of personnel relationships.- 6 However , most leaders would agree 
that the situation is improving and has been distinctly better in 
recent years than formerly. T h e acknowledged lack of coordinating 
leadership is a definite challenge to achieve more effective education 
in the entire field of social obligations and human relationships. 

One of the purposes of education is better adaptation of the indi
vidual to his environment; and in a democracy it is particularly 
vital that an efficient system of universal education and equal edu
cational opportunities be established at all educational levels. 
Studies reveal great inequalities in educational opportunities and 
facilities at grade and high school levels among local units within a 
state, and among states. In recent years, efforts have been made to 
achieve a more equal distribution of the burden of school through 
increased federal and state aid. Considerable progress has been 
made within some states, but there is m u c h room for improvement. 

T h e serious condition of American agriculture at the beginning 
of 1933 resulted in large increases of federal aid t o American 
farmers. Many new agencies established included the AAA, the 

2 8 L. E. Call, "The Planning and Coordination of Research Projects," Pro
ceedings of the Annual Conference of the Association of Land Grant Colleges 
and Universities, November 1&-20, 1935, Washington, D. C , 1936, pp. 91-95. 
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Rural Rehabilitation and Resettlement Work which later b e c a m e 
the F a r m Security Administration, the Soil Conservation Service, 
the F a r m Credit Administration, and numerous others. In the field 
of urban land utilization, numerous government agencies, including 
the H o m e Owners Loan Corporation and the Federa l Housing 
Authority were established; a n d in the fields of employment sta
bilization and industrial and power development, many new agen
cies h a v e been created . In addition, older agencies of the 
government have focused their work more directly on the social and 
economic ills of agriculture, labor, and industry. All these new 
agencies a n d this redirection of effort h a v e ushered in a program 
of action which has created some confusion and certainly has made 
necessary a harmonious adjustment of these activities so that the 
entire effort can be most effective in improving the general welfare. 
Instead of a piecemeal attack, there is a definite need, through 
discussion and deliberation, to unify these programs on the local 
and individual levels so that the problems of the individual land 
user and the neighborhood or community c a n b e a t tacked in a 
balanced, complete , and systematic fashion. Only to the extent that 
mental attitudes can be developed, through education, can action 
program coordination and improved land use be accomplished. 

S o m e A c c o m p l i s h m e n t s as I l l u s t r a t e d by C o u n t y A g r i c u l t u r a l 
P l a n n i n g . Reference has already been m a d e to the efforts of the 
Depar tment of Agriculture to coordinate the work of the depart
ment through the county agricultural land use planning program. 
T h e county agricultural land use planning program represents a 
sample of concerted effort to bring about effective coordination 
through discussion and mutual agreement . Coordination of action, 
it is felt, can best be achieved through joint participation of farmers, 
technicians, and administrators in cooperat ive planning. 

Although county agricultural land use planning was active for 
but a relatively short period prior to the Second World W a r and 
was almost completely inactive during the war , some significant 
results have been accomplished. - 7 Through participation of several 

-'County agricultural land use planning was formally inaugurated with 
the .Mt. Weather agreement in 1938 but was discontinued on a wholesale basis 
by the U. S. Bureau of Agricultural Economics in 1942. Whether this discon
tinuation is a temporary war casualty or a permanent discontinuation is a 
matter of conjecture. (Ne«l C. Cross. "A Post Mortem on County Planning," 
Journal of Farm Economics, vol. XXV, no. 3, August 1943. pp. 644-661.) 
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thousand farm men and women- 8 in several hundred counties and 
thousands of communities, there has been much thought and dis
cussion of farm problems. This accomplishment in itself is of great 
value, but during the first year of this new effort, some very concrete 
accomplishments were also achieved. 

In Teton County, Montana, in developing a basic plan of land 
use for the county the county committee determined that 20,000 
acres of land then in wheat were unsuited for this crop. After study
ing the history of the area and the prospects for wheat growing, 
the committee decided that the land should be used for grazing, 
and that all similar land should be kept out of cultivation. With 
this general objective, the committee attempted to determine what 
agencies could help, and in what ways. Through the agency rep
resentatives on the county committee itself, a program was de
veloped in which six different agencies agreed to perform definite 
actions in carrying out this general objective. For example, the 
Agricultural Adjustment Administration cooperated by not allowing 
low-grade sod lands to come into the AAA program as cropland, 
and also encouraged retirement and reseeding of low-grade wheat 
lands. The Farm Security Administration cooperated in accomplish
ing the common objective by getting its clients to take the poor 
land out of wheat and keep it in grass. The Farm Credit Adminis
tration cooperated by testing the feasibility of loans which would 
permit enlargement of too small units. Land productivity was to be 
considered carefully before extending loans so as not to encourage 
farming submarginal lands. The Montana State Land Department 
cooperated by discouraging wheat growing on submarginal land it 
controls, and encouraged reseeding by lowering rental charges to 
renters who reseeded such land. The Forest Service related the use 
and management of the National Forest lands more closely to the 
use of other lands and local needs for services and products from 
the forest, and cooperated in the replanting of burned areas, the 
transplanting, protecting, and propagating of beavers, and the con
trol of rodents and weeds. Teton County officials cooperated by 

2 8 T h e r e w e r e 7 0 , 0 0 0 farm m e n and w o m e n m e m b e r s of organized county 
and c o m m u n i t y planning commit tees during 1 9 3 9 - 1 9 4 0 , approximately 1 9 , 0 0 0 
being m e m b e r s of county committees and nearly 5 1 , 0 0 0 m e m b e r s of the more 
than 6 8 0 0 community commit tees . It has been est imated that more than 
2 0 0 , 0 0 0 farmers, in addition to these m e m b e r s of county and community plan
ning c o m m i t t e e s , tool; p a r t in o p e n c o m m u n i t y planning meetings during t h e 
six months ending D e c e m b e r 3 1 , 1 9 3 9 . ( S e e U. S. D e p a r t m e n t of Agriculture, 
" L a n d Use Planning U n d e r W a y , " pp. 1 0 - 1 1 . ) 
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c o m p l e t i n g their reclassification o f land in t h e c o u n t y for assessment 

p u r p o s e s , using the lat ter informat ion to d e t e r m i n e assessment val 

ues; assessing at a higher r a t e l o w - g r a d e lands c u l t i v a t e d or broken 

up for c r o p p i n g ; giving a g r a z i n g classification to l o w - g r a d e p l o w 

lands in sod or a b a n d o n e d a n d assessing t h e m a c c o r d i n g l y ; a n d 

m a k i n g e v e r y effort t o c o r r e c t misuse of l o w - g r a d e c o u n t y - o w n e d 

l a n d s . - " 
Results o b t a i n e d by m e t h o d s similar to those used in T e t o n 

C o u n t y h a v e been s e c u r e d in n u m e r o u s o t h e r count ies t h r o u g h o u t 
t h e nat ion w h e r e unified land u s e planning p r o g r a m s h a v e been 
u n d e r t a k e n . 3 " O n e of t h e m o s t i m p o r t a n t n e e d s is t h e fitting of 
a g r i c u l t u r a l p r o g r a m s to loca l condi t ions a n d t o e a c h o t h e r ; a n d 
e x p e r i e n c e with c o u n t y agr icul tural land use planning thus far 
s h o w s t h a t this is a c c o m p l i s h e d largely t h r o u g h t h e c o o r d i n a t i o n 
p r o c e s s . F o r e x a m p l e , h i g h w a y a g e n c i e s h a v e b e e n quick to utilize 
land use p l a n s as guides for their f a r m - t o - m a r k e t road p r o g r a m s ; 
a n d g u i d a n c e in p l a c i n g n e w schools a n d loca t ing Rura l Electr i f ica
tion Adminis t ra t ion lines a r e o t h e r e x a m p l e s of uses g r o w i n g out of 
i m p o r t a n t f u n c t i o n s s e r v e d b y l a n d u s e plans . 1 ' 1 

T h e c o o p e r a t i v e p l a n n i n g p r o c e s s has also been va luable in vital
izing r e s e a r c h a n d e d u c a t i o n a l p r o g r a m s of s ta te a n d local a g e n c i e s . 
F o r e x a m p l e , t h e agr icul tura l e x p e r i m e n t s tat ions find a r e a d y 
m a r k e t for use a n d appl icat ion of their r e s e a r c h findings on specific 
p r o b l e m s in different a reas , and a d e m a n d , b a c k e d up by s t rong 
local a n d s t a t e support , for m o r e intensive invest igat ion a n d re
s e a r c h o n n u m e r o u s p r o b l e m s . I n m a n y s ta tes , this has i m p r o v e d 
a p p r e c i a b l y the g e n e r a l q u a l i t y a n d significance of the agr icul tural 
r e s e a r c h p r o g r a m . In t h e c a s e of extension w o r k a n d adult e d u c a 
tion p r o g r a m s , special c o m m i t t e e s h a v e b e e n established in a nuui-

See "An Agricultural Policy for Teton County," prepared by com
munity and county agricultural planning committees, July 1 9 5 9 (mimeo
graphed). See also "A Unified Agricultural Plan: Teton County, Montana," 
prepared by community and county committees with the assistance of action 
agencies. January ly-H); and E. A. Foster and II. A. Vogel, "Cooperative Land 
Use Planning—A New Development in Democracy," U. S. Department of Agri
culture, i'carbouk, J94U. p. 11-19; and "Land Use Planning Under Way." pp. 
21 ff. 

3 0 Accomplishments of planning in several other counties are mentioned in 
some detail in "Land Use Planning Under Way." pp. 30 ff.; and in Foster and 
Vogel; op. cit., pp. 1144 ff. These example* all point out bow agricultural land 
use planning brings fanners and agencies together through common goals, and 
Iwjw they operate as a team in achieving objectives of harmonious adjustments 
of land use in interests of the general welfare. 

*> Foster and Vogel, oj>. cit.. pp. 1149-1150. 
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ber of agricultural colleges to help redirect extension activities in 
the light of land use plans developed in the counties, and the county 
agricultural extension agents are participating regularly with the 
county and community committeees in the development of extension 
programs which fit objectives developed through cooperative land 
use planning. The community meetings are highly educational, and 
the planning process itself is an educational experience for those 
who engage in it. 

P r o b l e m s E n c o u n t e r e d in County Agricul tural P l a n n i n g . 
The effects of cooperation in agricultural land use planning fre
quently show themselves in the tangible cooperative activities of 
farmers themselves. For example, in some counties the work of plan
ning committees has led to the establishment of cooperative saw
mills, group purchasing of farm supplies and livestock, cooperative 
marketing, and other cooperative endeavors.:i- There are, of course, 
numerous problems involved in securing effective agricultural land 
use planning, and in the weaker counties where agricultural leader
ship is lacking or the general economic and social level of the people 
is very low, the planning program has in many cases not been very 
effective. I t is not easy to achieve the degree of cooperation neces
sary to make effective coordination possible. Jealousy and antagonism 
between various communities or types of agriculture may result in 
refusal to cooperate to the degree necessary for the development of 
strong county planning committees and desirable unified agricul
tural programs. 

In some areas, individuals in key positions have used the plan
ning movement for their own individual advancement or for 
political purposes, and little effective land use planning and coordi
nation has resulted. In others, a few individuals, not understanding 
the true character of over-all planning, have dominated the com
mittees so that only a very limited number of persons or commu
nities have participated effectively in the program, or received 
benefits from it. In many cases the lower socio-economic elements 
were not adequately represented.^ 1 In others, local vested interests 

3 2 Ibid., p. H51. 
'',;f Gross' argues that the county planning program was not actually repre

sentative of the rural population of the area and consequently did not represent 
a virile and democratic process. He supports this proposition with three argu
ments: " ( 1 ) County planning represented only a part of the county; (2 ) the 
method of initial organization represented an undemocratic process; and (3 ) 
the lower socio-economic groups were not adequately represented." Gross, 
op. cit., pp. 653-657. 
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h a v e p r e v e n t e d o r d i s c o u r a g e d p l a n n i n g committees f r o m taking 
an a c t i v e s tand or m a k i n g specific r e c o m m e n d a t i o n s c o n c e r n i n g 
s o m e o f their m o r e i m p o r t a n t o r a c u t e p r o b l e m s . In spi te o f t h e s e 
p r o b l e m s , w h i c h a r e v e r y real in c e r t a i n instances, the p r o g r a m has 
been successful in m o s t count ies . F a r m e r s as a w h o l e h a v e b e c o m e 
m o r e c o n s c i o u s of t h e n e e d for c o o p e r a t i o n a n d for g r o u p discus
sion a n d thinking on agr icul tura l p r o b l e m s . T h e y h a v e h a d t o work 
increasingly with g o v e r n m e n t agencies , a n d h a v e h a d t o u s e scien
tific k n o w l e d g e t o b e successful . B r o a d e n i n g vision a n d i n c r e a s e d 
leadership h a v e m a d e f a r m e r s m o r e competent to deal effect ive]) ' 
with their p r o b l e m s , a n d m o r e able to c o m e t o an a g r e e m e n t on 
w h a t is t o b e d o n e , a n d h o w it is to b e d o n e . 

P lanning by c o u n t i e s a n d c o m m u n i t i e s , h o w e v e r , c a n n o t solve 
la rger agr i cul tura l p r o g r a m s like pr ice p a r i t y , expansion of foreign 
market out le ts , a n d d o m e s t i c b a l a n c i n g of supply a n d d e m a n d for 
fa rm p r o d u c t s . Obviously , s o m e of the b r o a d e r 2 'lanning m u s t b e 
d o n e by s t a t e land use c o m m i t t e e s , s ta te legislatures , t h e federal 
d e p a r t m e n t s , a g e n c i e s , and C o n g r e s s , a n d t h r o u g h international c o 
o p e r a t i o n a n d u n d e r s t a n d i n g . H o w e v e r , s t rong unified c o m m u n i t i e s 
c o n t r i b u t e to unification of count ies ; a n d this in turn makes for a 
s t ronger s t a t e a n d region , a s t ronger nat ional g o v e r n m e n t , a n d a 
be t te r w o r l d o r d e r . T h o u g h all f a r m p r o b l e m s c a n n o t b e solved by 
local ac t ion , m e r e discussion of the b r o a d e r considera t ions involved 
gives f a r m e r s a b e t t e r basis for planning o p e r a t i o n s , a n d helps , in 
t h e a g g r e g a t e , t o influence s t a t e a n d national agr icul tural policies. 

N e x t S t e p s A h e a d . T h e a c c o m p l i s h m e n t s o f c o u n t y agr icul 
tural land use planning p r o v e that p l a n n i n g c a n b e an effective 
m e t h o d of br inging a b o u t n e c e s s a r y a n d desi red c o o r d i n a t i o n of 
p r o g r a m s d e a l i n g w i t h t h e util ization o f l a n d r e s o u r c e s . H o w e v e r , 
these a c c o m p l i s h m e n t s a r e l imited largely t o agr icul tural lands , and 
even in t h e c a s e of a g r i c u l t u r a l lands planning was u n d e r t a k e n on a 
b r o a d scale for such a short p e r i o d th.it it is impossible t o a p p r a i s e 
its possibilities fairly. P l a n n i n g d e v e l o p m e n t s a r e n e e d e d for c o o r 
d i n a t i n g p r o g r a m s a n d p r a c t i c e s involved in utilizing o t h e r types of 
land. P l a n n i n g p r o c e d u r e s o n the c o m m u n i t y a n d c o u n t y levels, t i e d 
in with s ta te p lanning c o m m i t t e e s a n d federa l a g e n c i e s , should be 
u n d e r t a k e n for u r b a n , forest , mineral , t ranspor ta t ion , and r e c r e a 
tional lands W h e n this has been a c c o m p l i s h e d , the g r o u n d w o r k will 
h a v e been laid for that effect ive over-alt land use p l a n n i n g on the 

http://th.it
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community and county level which is so necessary for most efficient 
utilization of the nation's natural resources. 

Obviously, there should be some central federal agency with 
which state, county, and community planning agencies could effec
tively implement their programs. At present, several state planning 
boards have been established, but the failure of many of these to 
survive has been partially due to lack of interest in communities 
and counties to make the work of such state boards effective and 
significant. In many cases, organization of state boards was pre
mature, and efforts should have been concentrated upon establish
ment of local planning rather than on attempts to bring about plan
ning from the top down. The uncertainty of the Second World W a r 
period, however, diverted attention in many areas from some of the 
longer-time and less dramatic land use adjustments which should 
be made. The fact that county agricultural land use planning was in 
extensive operation for such a short time may mean that its roots 
are not thoroughly established and that in many counties where 
preparatory or intensive work has been done, or even in some coun
ties where unified programs have been developed, the work will 
suffer and interest will wane. The next few years will decide the 
effectiveness of this work, and determine whether democratic plan
ning on an over-all basis in the interests of the general welfare can 
survive the stresses of the postwar period. 

No doubt, as planning work proceeds, local committees will be 
forced to consider more carefully the ways in which their goals or 
objectives may be achieved. The question of private or govern
mental action will no doubt be important. However, those most 
closely associated with the land use planning program believe it 
entirely logical that cooperative planning may make its greatest con
tribution by "helping people to help themselves" through private 
action, rather than by mere coordination and unification of the pro
grams of governmental agencies/" Obviously, achievement of many 
of the goals and objectives which will undoubtedly be set up will 
require combined private and public action. However, the possi
bility that private action alone may be able to deal with many 
problems of our modern world presents a major challenge to plan
ning committees. Prophesying is dangerous; but students of plan
ning hope that the land use planning process will develop individual 
initiative and increased, participation in cooperative procedures 
among farm and other groups to deal with many difficult problems. 

3 4 Foster and Vogel, np. cit., p. 1155. 
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For example, in the case of agriculture, they hope that a great in
crease in cooperative endeavor will enable farmers to deal effec
tively through private action with agricultural surpluses, sub-
marginal croplands, resettlement, creation of opportunities for farm 
youth, and related problems. In any case, according to these 
planners, "Cooperative planning holds the major hope of develop
ing measures of private-public cooperation that will keep the public 
cost within reasonable balance and aid in balancing both public and 
private budgets." 3- 1 

It should be kept constantly in mind that the purpose of all plan
ning and social control of land use can be summed up in a single 
aim—a better life, attained through sounder land use practices and 
better adjustment of institutions and man-land relationships. Obvi
ously, more than the machinery of democratic planning is needed 
for the achievement of a better life. Beyond economics, beyond poli
tics, beyond material satisfactions, must be ". . . some motivating 
force or driving quality, a social conscience or a common morality, 
a sense of social solidarity or a consciousness of kins, a spirit of 
social service or noblesse oblige, some spiritual force or a finer faith 
. . . to animate the hearts and minds of men," 3 1 1 

Whether such a common faith can be developed and maintained 
remains to be seen. Many people feel that the present decade repre
sents the climax of an epoch, and that we are entering a new order 
which will usher in new institutions, new habits of thought, recon
sideration of values, and new ways of living. Enlightened people of 
the twentieth century art' coming to regard the non-use or abuse of 
natural and human resources—idle land, idle machines, and idle men 
—as the greatest sin against nature and the greatest crime against 
society. The best use of resources may call for different forms of 
ownership and economic organization in accordance with different 
technical and social conditions. 1 7 Only the future will reveal the 

•Ibid., p. 1 1 5 6 . 
" • G . B . Galloway ct ai. Planning for America, p. 6 6 7 . See also M. L . 

Wilson, " B e y o n d E c o n o m i c s , " a n d W . K. Hoiking, "A Philosophy of Life tot 
the American F a n n e r and Others , " in U. S. Department of Agriculture, Year-
/ J O O L 1 9 4 0 , pp. 922-9-17 and pp. 1 0 5 6 - 1 0 7 1 . 

" Lorwin believes the coming decades are likely to see an increasing im-
(Mfii ' t icv with economic and social impediments in the use of resources, and 
that this is bound to have a profound effect on ideas of property and ot eco
nomic organization. He also warns that experience may show that some forms 
ol public enterprise and public monopoh may be no better than private enter
prise in its monopolistic forms which has been attacked as the main hindrance 
to productive efficiency. ( L e w i s L . Lorwin, Time for Planning, p. 2 5 7 . ) 
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p a t h s to b e taken b y our m o d e r n societies in attaining their objec 
tive of i m p r o v e d h u m a n living, but e n c o u r a g e m e n t of d e m o c r a t i c 
planning through c o m m u n i t y and g r o u p cooperat ion , with the pur
pose of coordinat ing and ult imately integrating resource use, c e r 
tainly offers definite possibilities of accomplishing these necessary 
c h a n g e s most equi tably and satisfactorily. 
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