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PREFACE

THIs sTUDY was begun nearly ten years ago as a phase of a
research project in the economics of the agriculture of China,
for the Institute of Social Sciences, Academie Sinica. Subse-
quent developments in China growing out of the last Sino-
Japanese war brought to the fore the whole problem of China’s
industrialization, and the form of such industrialization in agri-
cultural countries like China. My later studies at Harvard Uni-
versity convinced me that the process of industrialization of
an agricultural country needed to be examined as a world prob-
lem. None of the literature which I presently explored dealt
at all systematically with this subject. This book is a serious
attempt to do se. It does not claim, however, to cover all phases
of the subject.

Particular mention perhaps should be made of the limited
discussion of the part played by the bandicrafts and the so-
called “rural industries” in the industrialization process. The
impacts of industrialization upon these as well as their posi-
tion in the transition period are significant enough to justify
specific attention. Limits of time forced me to reserve treat-
ment of this part of the subject until later.

I wish {0 express my great indebtedness to the professors
at Harvard University under whom I worked as a graduate
student, and particularly to John D. Black, Henry Lee Pro-
fessor of Economics, under whose immediate direction this
book was written, and to Professor Abbott P. Usher, whose
thinking on problems of industrialization and location theory
was of great assistance. Appreciation must also be expressed
of the help of Miss Althea MacDonald, secretary of the Com-
mittee on Research in the Social Sciences of Harvard Univer-
sity, in preparing the manuscript of this book for the press,
and to the editorial staff of the Harvard University Press.

Per-xkanc CHANG
Wuchang, China
September 1947
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INTRODUCTION

THis sTUDY is intended to be theoretical as well as empirical
and historical. It aims to give a picture of the adjustments be-
tween agriculture and industry during the process of industrial-
ization.\The emphasis, however, will be laid upon the adjust-
ments in agriculture and its adaptation to change.

There are several sets of questions with which this study par-
ticularly attempts to deal.

1. Is industrial development a necessary or a sufficient con-
dition for agricultural reform in a densely populated rural
region, or vice versa? In order to answer this question, the
process of industrialization in general and the basic factors
affecting it will be studied. The interdependence of agricuiture
and industry and the mutual effects of industrial and agricul-
tural developments will be emphasized and analyzed.

2. Is it possible to maintain a balance between agriculture
and industry within a given country? If it is, how? If not, why?
Is there a third answer? These are questions often asked by
students of economics. But, first of all, it should be pointed out
that the term balance has been used ambiguously. If, by bal-
ance, a static equilibrium is meant, it will be more than clear
that there is no such thing as balance between agriculture and
industry in an evolutionary process like industrialization. If, on
the other hand, balance is understood to be some changing re-
lationship between agriculture and industry, the term loses its
genuine meaning. After a study of the effects of industrial de-
velopment on agriculture, we shall be in a better position to
answer these questions, or to judge whether they can be reason-
ably raised at all.

3. Is it possible to maintain harmonies and mutually benefi-
cial relations between countries primarily agricultural and those
essentially industrial? If, in an agricultural country, the process
of industrialization sets in, what are the possible effects of this
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on the countries already highly industrialized? To answer these
questions requires a study of trade and capital movement be-
tween agricultural and industrial countries.

4. Keeping in mind all the implications and complications
raised above, what are the particularly pressing problems which
would most probably confront an agricultural country during
its process of industrialization? Study of these problems should
command immediate and profound interest. This book can of
course make only a preliminary analysis of them. -

This study was undertaken because of its high pertinence in
China, which is at the stage in its history where the industrial-
ization process seems likely to accelerate in the next few dec-
ades, but it deals with its subject in terms that apply to any
agricultural country in the process of industrialization.



CHAFTER I
BASIC CONCEPTS

THIS OPENING CHAPTER Will attempt to define the use of certain
terms and state the underlying concepts upon which this study
is based.

First of all, when we speak of industry we mean manufactur-
ing, as distinguished from agriculture and from trade and trans-
portation. Sometimes, however, the reader no doubt is aware,
the term is also applied to all economic activity; for example,
Black’s classification of all industries into the three following
groups:* (1) the extractive industries, including mining, Ium-
bering, fishing, hunting, and water-power utilization; (2) the
genetic industries, including agriculture, forestry, and fish cul-
ture; and (3) manufacturing and mechanical industries, in-
cluding construction and the hand trades. These industries are
called primary production, to be distinguished from transporta-
tion, storage, merchandising, banking, and professional serv-
ices. Again, Colin Clark uses the term industry to include even
those production lines which supply only services, and also
classifies all industries into three different groups:® (1) primary
industries, including agriculture, forestry, and fishing; (2) sec-
ondary industries, including manufacturing, mining, and build-
ing; (3) tertiary industries, including commerce, transport,
services, and other economic activities. Tt is evident that Black’s
primary production includes both the primary and secondary
industries of Clark’s classification. Finally, Leontief uses the
term industry in a still broader sense in his empirical applica-
tion of the general equilibrium analysis to the study of the struc-

' John D. Black, ntreduction to Production Economics (New York, 1926),

pp. 66-86.
* Celin Clark, Conditions of Economic Progress (London, 1940), p. 182,
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ture of the American economy. Besides all the industries men-
tioned above, he treats “households” as an industry.®

It is well for the reader to keep these broader uses of indusiry
in mind, because they will be found in some of the literature
upon which this study is based; but in these pages the term sn-
dustry will be used only in the narrow sense first named.

There will be occasion ta speak from time to time of an indus-
try — perhaps, for example, of a textile industry or a milling
industry. This is entirely in keeping with established practice,
and ordinarily introduces no confusion. It has sometimes
bothered the students of imperfect or monopolistic competition
to determine the boundaries of such an industry — for example,
where the textile industry ends and the clothing industry be-
gins; but these difficulties are of little concern for this study. We
shall have in mind, in speaking of a particular industry, simply
the group of similar products that are more directly in com-
petition with each other than they are with any other products.*

In this study, the term agriculture will be used to include all
types of farm enterprises. Farm enterprises are linked together
by a common feature: a close technical relationship with land.
In this respect, both forestry and mining are very much like
agriculture. But agriculture differs from mining in that it is a
genetic undertaking whereas the latter is an extractive one.
Forestry, except in new countries, is also a genetic enterprise
and is very difficult to distinguish from agriculture except by a
common-sense and conventional standard.’

Since this study deals primarily with the relations between
agriculture as thus defined and industry defined as manufactur-
ing, our analysis unavoidably involves the basic conceptions of
general and partial equilibrium, and it is to these concepts and

* Leontief classifies all industries (actually all ecomomic activities) into ten
groups, namely: agriculture and foods, minerals, metals and tbeir products,
fuel and power, textile and leather, steam railroads, international trade, Indus-
tries Not Otherwise Specified, undistributed (mainly trade services and profes-
sional services), households, See Wassily W, Leontief, The Structure of the
American Economy, 1pr9~rgzg (Cambridge, Mass., 1941}, pp. 6g-7z.

*For a detailed discussion on the concept of om industry, see Appendix A.

® For further explanation of the term ogricullure and the place of agriculture
in relation to industry, see Appendix B.
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those of the location theory that the remainder of this chapter
will be devoted.

A. GENERAL EQUILIBRIUM APPROACH

The general equilibrium approach provides ne place for an
industry. It is based on the equilibrium of firms and of house-
holds, and from these it leads directly to general equilibrium in
the economy.® In the state of general equilibrium it implies that
every household and every firm in the domain is, taken by itself,
in equilibrium. For the households this means that, under the
existing circumstances, tastes and economic horizon included, -
no household feels able to improve its situation by transferring
any element of its money income from the commodity on which
it is actually spent to any other commodity. For the firms this
means that, under existing circumstances, technological and
commercial knowledge and economic horizon included, no firm
feels able to increase its revenue by transferring any element of
its monetary resources (‘“capital”) from the factor on which it
is actually spent to any other factor. Prices and quantities must
also fulfill the following conditions if Walrasian equilibrium is
to prevail. Every household’s and every firm’s budget must ex-
actly balance. ‘All quantities of all commeodities produced by
firms must be bought by households or other firms, All existing
factors must be used to the extent that their owners wish to see
them used at the prices they can get, and no demand, effective at
those prices, must go unsatisfied.” The general equilibrium ap-
proach assumes “perfect competition,” and in the theory of
production it assumes “fixed” technological coefficients of pro-
duction. Their analysis is entirely “static.”

From the general equilibrium approach, analysis of the in-
terdependence of any two industries or two groups of industries

*For study of the general equilibrium theory, besides Walras' Elements
déconomie politique pure (Lausanne, 1926), the following works are to be
recommended: J. R. Hicks, “Leon Walras,” Econometrica, II (October 1934)
338-348; Joseph A. Schumpeter, Business Cycles (New York and London, 1939),
1, 38-45; Robert Triffin, Monopolistic Competition end General Equilibrium
Theory (Cambridge, Mass., 1940) ; George J. Stigler, Production and Distribu-
tion Theories (New York, 1941), Chapter ¢ “Leon Walras,” pp. 228-260.

T Schumpeter, Business Cycles, pp. 41—45.
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is not only impossible, but also unnecessary. It is impossible
because a logical concept of an industry which conforms to both
theoretical perfection and practical reality cannot be obtained.
It is unnecessary because this approach emphasizes only general
interdependence rather than partial interdependence. There-
fore, from this approach, we are permitted to say at most that
the interdependence of agriculture and industry is only
“merged” into the general economic interdependence. But we
must recognize that there is no way whatsoever to separate this
particular interdependence (of agriculture and industry) from
the general interdependence, if we are to conform to the rigid
theoretical standard of this approach.

It has been generally agreed that emphasis on the general
interdependence of economic phenomena. is a great contribution
that the general equilibrium approach has made to economic
analysis. Yet the assumption of fixed coefficients of production
has nullified its applicability to any historical study. This as-
sumption, together with that of perfect competition and the
giving up of the concept of industry, has made its theory even
less realistic, and hence made its theoretical scheme unsuitable
even for the short-run empirical studies.

In this connection, Leontief’s ingenious yet bold attempt to
apply the general equilibrium analysis to the study of a real
economic structure should be mentioned. In The Structure of
American Economy? as briefly mentioned in the section above,
he relaxes the rigidity of the theoretical concept of industry
by adopting a realistic and common-sense one and upon that
basis classifies industries {and households) into ten groups, His
justification is that factor substitution between large industrial
groups is limited. This may be accepted. But he still maintains
the assumption of fixed coefficients of production. He assumes
that changes in productivity affect all factors employed by an
industry “in equal proportions.” He also assumes, in the field of
consumption, a ‘“‘proportionate’ adjustment of expenditure to
a rise in real income. All these assumptions would limit greatly
the applicability of the results thus obtained, although it should

* Leontief, The Structure of American Ecomomy, 1010-1920.
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be admitted that the attempt is highly encouraging and the work
has already made a great contribution.

Leontief’s method may be suggestive if we want only to study
the interdependence of agriculture and industry in a stationary
state. Of course, from the general equilibrium approach, it is
impossible to separate this particular interdependence from the
general one. What can be done in order to follow his treatment
is to relax by one more step the rigidity of the theoretical con-
cept of industry. Thus, in a rough way, all firms may be divided
into three groups: agriculture, industry, and service (including
transport, trade, banking, and professional service.) Together
with households, there are then four groups. Therefrom it is
possible to follow Leontief’s theoretical scheme and use his
three sets of equations. The effects of any change in one group
(factor or factors of production in one group) upon the other
groups or upon the whole economy may be studied. Because the
number of industries has been reduced from ten to four, the re-
lationship between agriculture and industry can be seen motre
clearly. Such an attempt is quite admissible.

B. ParTiar EQUILIBRIUM APPROACH

The partial equilibrium approach (or the Marshallian type
of analysis) differs from the general equilibrium approach (or
the Walrasian type of analysis) in that, for a given instant (or
period) of time, it confines itself to the study of one phenome-
non, or the relationship between two phenomena, while it as-
sumes that other phenomena remain constant, using the famous
phrase of “other things being equal.” The merits and demerits
of the approach in question have constituted for a long time a
topic of controversy of which the present essay, in consideration
of its limited space, will give no detailed discussions. What con-
cerns us most essentially at the present is that the partial equi-
librium approach has centered on the equilibrium of an industry
only, with no attention, at least no systemic discussions, devoted
to the equilibrium either of a firm or of a general economy. The
basic concept upon which this is founded may be stated as fol-
lows: “If general equilibrium prevails, every firm and every
industry is individually in equilibrium; but an individual firm
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or an individual industry may be in equilibrium while there is
no general equilibrium. And for some purposes, an individual
industry may be said to be in a state of equilibrium while the
firms composing it are not.” * Such a concept is logically quite
well founded, aithough it may not be borne out by the realities
of economic society. If such is the case, it would be due not so
much to the untenability of the concept itself as due to the un-
reality of the equilibrium concept as a whole. Limitations of this
sort have to be faced by any equilibrium approach.

The partial equilibrium approach is more appropriate to the
present study than the general equilibrium approach for several
reasons. First, the present study centers on the interdependence
and the changing relations between two broad industries: agri-
culture, and industry in the narrow sense. In this respect, the
partial equilibrium approach, which in the main also centers on
the study of an industry, would fit our purpose very well, al-
though subject to many modifications. Moreover, there are so
many economic activities as to make it impossible to study all
activities at one time. For the sake of simplicity,'® a method
must be adopted under which only two kinds or groups of eco-
nomic activities are considered, while assuming others constant
or changing in a uniform degree. Finally, the present study is
intended as a dynamic as well as an evolutionary type of anal-
ysis. But

the general, and at the same time dynamic, type of analysis still
remains an unwritten chapter of economic theory, the claims of in-
numerable “model-builders” notwithstanding. Since the successful
explanation of the famous hog cycle, the partial but dynamic scheme
seems to dominate the field of applied economic theory.!!

* Schumpeter, Business Cycles, I, 43.

*This type of simplicity is to be distinguished from that of “analvtical”
simplicity for a theory which requires fewer assurnptions and hence is more
general in its applicability, See George J. Stigler, The Theory of Compeiitive
Prices (New York and London, 1942), p. 8; Morris R. Cohen and Ermest
Nagel, An Introduction to Logic and Scientific Method (New York, 1934}, PP
213-215%,

B Leontief, The Siructure of American Economy, p. 33.
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It is because, in the present state of methodological availabil-
ity, only the partial approach permits us to use the dynamic
and evolutionary analysis at the same time, that we have to give
up the general equilibrium approach, although with reluctance.

It is not too sweeping to say that all historical studies and
some statistical or descriptive studies about agriculture or about
a single industry are those of partial analysis. But it is unfortu-
nate that there has been no single book or even article, to the
present knowledge of the writer, which discusses in a systemic
way, either theoretically or historically or statistically, the dy-
namic and evolutionary relationship between agriculture and in-
dustry, as well as between agricultural improvement and in-
dustrial development. Save in a few famous works, which have
recognized the importance. of the problem and discussed it
briefiy,'* most studies about general economic history have paid
no attention to the problem.

In accordance with the partial analysis, the study of the in-
terdependence of agriculture and industry may be undertaken
in this way. First, a given population, taste, and technology are
assumed. Under these assumptions, together with the assump-
tion that economic activities of other fields remain unchanged,
the ‘static” interdependence of agriculture and industry is
analyzed. Under the same set of assumptions, we may proceed,
following the theoretical pattern of the hog cycle or Cobweb
Theorem, to analyze the “dynamic” interdependence of the
two fields in question. Next, changes in population, in taste,

“ For example, Paul Mantoux, in his famous book The Industrial Revolution
in the Eighteenth Century {New York, 1928), has an inspiring chapter discuss-
ing the changes which occurred in the use of land during the period of industrial
revolution. Especially at the end of the chapter, he devotes several paragraphs
to & brief discussion of the relation beiween the transiormation of agriculture
and that of industry. See Chapter 3, “The Redistribution of the Land,” pp. 140-
190.
91 P. Usher emphasizes the social aspect of the problem in The Industrial
History of Englond (New York, 1920), p. 365, and later analyzes, though also
very briefly, the historical changes of the interdependence of industry and
agriculture in a book of which he is one of the authors. See W. Bowden, M.
Karpovich, and A. P, Usher, An Economic Histery of Europe Since 1750 (New
York, 1937), pp. 4-5-
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and in technology are introduced. These changes are introduced

_in turn in each of the three while holding the other two constant
or, in some cases, changing them in a uniformly progressive de-
gree. The economic activities of fields other than agriculture
and industry may be treated in the same way. Then it is pos-
sible to see and analyze what the relationship would be theo-
retically, and what it has been historically, between agricultural
improvement and industrial development during the period of
the so-called Industrial Revolution.

To do this, the partial analysis of the traditional Marshallian
type would not be sufficient. Some modifications, among which
the most important are the theory of imperfect competition and
the aggregative approach, are to be mentioned and, if useful for
our purposes, to be applied. Some additional ideas, such as the
location theory, will also be discussed and, in due course, em-
ployed.

The theory of imperfect or monopolistic competition'® modi-
fies the classical theories in two ways. First, it introduces the
theory of the firm in addition to that of the group or the indus-
try, which has constituted the main skeleton of the Marshallian
analysis. In this respect, it differs also from the Walrasian
analysis, where the concept of group is entirely discarded. In the
second place, the theory replaces the assumption of perfect or
pure competition by one of imperfect or monopolistic competi-
tion. This is as clear as the term would indicate.!* While perfect
competition may serve as an ideal case in which the equilibrium
analysis Is especially useful, the theory of imperfect competition
is justified in claiming to be more realistic and under its anal-
ysis the perfect competition would be treated as a special case.

“The standard works about the theory are E. H. Chamberlin’s Theory of
Monopolistic Competition (Cambridge, Mass,, 1933), and Joan Robinson’s Eco-
nomics of Imperfect Competition {(London, 1933). Another important book that
should also be mentioned is F. Zeuthen's Problems of Monopoly and Economic
Warfare (London, 1g30).

' The terms, however, are not so clear as they sound. Differences between
the term “imperfect” and the term “monopolistic” are time and again emphasized
by Chamberlin, See his article, “Monapolistic or Imperfect Competition ?”" Quar-
terly Journal of Economics, August 1937. The present writer uses the two terms
interchangeably, because for the moment their dissimilarities are assumed to be
negligible.
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But it is to be pointed out that under imperfect and monopolis-
tic competition the use of equilibrum analysis is greatly limited.
Because of the genetic characteristics, it is impossible to have a
stable equilibrium either for a firm or for a group (industry).®
In spite of these limitations, the theory of imperfect competi-
tion would still find valuable application to the present study.

It is generally assumed by most economists, even today, that
perfect competition exists in agriculture while imperfect or
monopolistic competition exists only in industry. This assertion
is, however, not borne out by the fact. We admit that the farm
as an economic unit is really so small relative to the market that
it exerts no perceptible influence on the prices of the commod-
ities it buys and sells. This may fulfill one of the conditions of
perfect competition. But other conditions of perfect competition
are in no sense more satisfactorily met by agriculture than by
industry. All agricultural or rural markets are in no way free
from special institutional restraints, nor from geographical and
physical hindrances. In other words, prices and the mobility of
resources are far from being unrestricted. Furthermore, the
farm or rural family as an economic unit does not possess com-
plete knowledge, and is, in most cases, much less favorably in-
formed of the market news than the economic units in an urban
area. The market form that we really have in a rural community
is usually either a “monopsony” or an “oligopsony.” 1® As to the
praoduction structure, it is nothing new to say that response of
farmers or farms to changes in prices is very slow and in some
cases even nil.

Any analysis, either purely theoretical or historical, of the
functional relationship between agriculture and industry re-
quires an application of the theory of imperfect competition if
the results are to be in accord with what has happened in the
economic society and what would most likely happen under

1% See especialty N. Kaldor, “The Equilibrium of the Firm,” Economic Journal,
March 1934, pp. 73—74; W. F. Stolper, “The Possibility of Equilibriurn Under
Monopolistic Competition,” Quarterly Journal of Economics, May 1940.

' An interesting analysis of the problem, though confined only to agricultural
industries, has been made by William H. Nicholls, A Theoretical Analysis of
Imperfect Competition witk Special Application to the Agricultural Industries
(Ames, Iowa, 1941).
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the present economic system. For example, when farmers sell
their farm products to an-industrialist for use as raw materials,
the situation would not be satisfactorily explained by perfect
competition alone. The same would be true not only when farm-
ers buy farm machinery or fertilizers from an industrialist, but
also when they buy, as pure consumers, clothes and other goods
for household purposes. In a village community where no con-
tact was made with the outside and exchange occurred only
among the people who constituted the society, it may be said
that some form of perfect competition might have existed. As
soon as farmers are bound to sell farm products to, and buy
industrial goods from, those specialized merchants and indus-
trialists who have long enjoyed the privilege of monopoly, the
theory of imperfect or monopolistic competition would better
apply. A reference to any historical fact, even of the medieval
age, would approve this statement,

Whoever works with partial equilibriums soon also realizes
the necessity of an instrument which will enable him to handle
processes going on in the system as a whole which escape his
“partial” tools. He is then likely, especially if trained in the
Marshallian traditions, to complement his equipment by a sys-
tem of relations between social aggregates (such as total output,
total income, net total of profits), and to consider these together
with the elements of outstanding importance for the system asa
whole (such as quantity of money, rate of interest, and price
level). If these elements are so adjusted that there is no tend-
ency to change arising from their relations to each other, one
may speak of “aggregative equilibrium” and formulate certain
propositions about it. This is the equilibrium concept used, for
example, in Keynes' Treatise on Money.® Its usefulness for
some purposes cannot be denied. But it is obvious that

this kind of equilibrium is compatible with most violent disequilibriz
in every other sense. And these disequilibria will assert themselves
by changing the given situation, including the aggregative quantities
themselves, It is, therefore, misleading to reason on aggregative equi-
librium as if it displayed the factors which initiate change and as if

" J. M. Keynes, Treatise on Money (New York, 1930), vol. I,
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disturbance in the economic system as a whole could arise only from
those aggregates. 18

The limitations of the aggregative equilibrium approach as
applied to the present study would be greater than has been
stated by Schumpeter in dealing with business cycles as quoted
in the above paragraph. This is because any dealing with the
characteristics of an industry or the relations between two in-
dustries would lose its significance in dealing only with total
output and total income and their relations to quantity of
money, rate of interest, and price level. The latter would in
general give us no information about the former. Nevertheless,
the usefulness of the aggregative approach even for the present
study is not to be entirely denied. First, so far as economic
goods are concerned, agriculture and industry cover the larger
part in a given economic society. Thus the total output may be
indicative, though not representative, of the production of both
agriculture and industry. Given a proportion of national income
for agriculture and industry respectively, we may be able to
study, for example, the effects of the rate of interest or of the
price level on the production of either of them. In this respect,
the aggregative approach is indirectly helpful. Second, in study-
ing the speed of industrialization, we must rely in one way or
another on the analysis of total output and total income. From
that, we may use the above method to break the totals down into
the two production fields in question. Finally, in a comparative
study of two economic societies, such as of two countries, the
aggregative approach is especially useful because it would clear
the ground for any partial analysis.

C. ArPPROACH FROM THE LocATION THEORY

The pioneering works on the theory of location are those of
J. H. von Thiinen on the location of agriculture'® and of Alfred
Weber on the location of manufacturing industries.* Since then,

3 Schumpeter, Business Cycles, I, 43.

¥ 1. H. von Thiinen, Der isolierte Siaal in Bezichung ouf Londwirtschaft und
Nationalskonomie, 15t edition (Berlin, 1826).

® Alfred Weber, Uber den Slandort der Industrien, Teill, “Reine Theorie des
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some contributions have been added to the theory either by
illustrating it,** or by elaborating upon it and applying it to a
realistic society,?® or by making a purely theoretical analysis.*®
However, it is only since the studies of W. H. Dean, Jr. and
A. P. Usher that a further extension and deepening of the theory
has been made.** It may be taken as a new start. This new
approach differs from the old ones in several respects. First, it
refers to economic activity of all kinds and is not confined to
agriculture or industry alone. Second, it is not purely static, but
also, and particularly, dynamic. It is dynamic in the sense that
historical changes are involved. Finally, the new approach does
in no way rely on mathematical treatment. This is because the
mathematical treatment would have to be based on the assump-
tion that economic activity takes place upon a completely un-
differentiated plane surface, which, by no means, fits the reality.
The central thesis of the new approach may be stated thus:*
1. It is desirable to direct our interest in the first instance to-
wards the broader aspect of the developing patterns of popula-
tion density. 2. It is desirable to study the relations of these
patterns to localized resources and to the significance that re-
gional resources possess under the technological conditions of
each historical period. 3. It is necessary also to recognize ex-
plicitly the significance of accessibility of resource deposits to
long-distance trade. 4. The study of differences in accessibility
requires careful analysis of the topography of the primary re-
gions of the world.

Standorts,” ist edition {1909), and “Industrielle Standortsiehre,” in Grundriss
der Sezialdkonomik, 1st edition {1914), Vel. VI. The former has been translated
into English by C. 1. Friedrich as Theory of the Location of the Industries
{Chicago, 1929).

# Such as: A. Predohl, “The Theory of Location in Its Relation to General
Economics,” Journal of Political Economy, Volume 36 (1928), pp. 371-390.

®Such as: E. M. Hoover, Location Theory and the Shoe and Leather In-
dustries (Cambridge, Mass,, 1p37).

¥Such as: H. Hotelling, “Stability in Competition,” Economic Journal,
March, 1029,

*W. H. Dean, Jr, The Theory of the Geographic Location of Ecomemic
Activities (selections from the author’s thesis submitted for his doctorate at
Harvard University), published as a pamphlet (Ann Arbor, Mich., 1938); A. P.
Usher, A Dynamic Analysis of the Location of Economic Activity (Mimeo-
graphed, 1943).

® Usker, Dynamic Analysis, p. 4.
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The usefulness of the location theory for our present study
lies not only in that it brings into the picture the locational as-
pect of the problem, but also in that, as has heen undertaken
by the dynamic approach of the theory, it points out the changes
of the basic locational factor from one historical period to an-
other, and upon this factor other economic activities are to be
focused. For example, the new approach has found that, from
the eighteenth century down to the present century, a change
from locational patterns dominated by food to locational pat-
terns dominated by coal has taken place, and that change has
been brought about by the generalized application of power to
industry.?® Such an analysis would be of great service to our
study because it singles out one of the basic changes that have
occurred in some highly industrialized countries since the in-
dustrial revolution began. Even the old location theory is not
entirely run out of service. Von Thiinen’s “Zones of Produc-
tion” and his study of the influence of transportation upon
the localization of agricultural production is still valuable and,
with due qualifications, applicable to modern society. As Black
has well said, “modern city market areas represent simply in
exaggerated form the same effect as the river in von Thiinen’s
illustration.” ¥ The most important contribution of Alfred
Weber lies in undertaking a schematic analysis of the distribu-
tion of processing activities when orientated primarily with
reference to transport costs. His theory has the merit of con-
centrating attention upon the “real cost” items in location. The
assumption of constant costs would of course limit greatly the
applicability of his theory. Nevertheless, it may still be permis-
sible to take his theory as a beginning step for the study of in-
dustrial location, if analysis of a single industry is necessary.

With the new approach of the location theory — or it may be
called “the general and dynamic location theory” — there is in-
trinsically no need for making a distinction between agricultural
and industrial location. The new approach emphasizes in gen-
eral the population settlement, utilization (and limitation) of
resources, and the working relationship of the two. Relations of

* Bowden, Karpovich, and Usher, pp. 4-13.
= Black, Production Economics, p. 193.
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agriculture to industry during the process of industrialization,
therefore, can be explained by that approach only in general
terms, but not in specific details. The old location theory, on
the other hand, applies to a specific industry — such as von
Thiinen’s on agriculture and Weber’s on manufacturing in gen-
eral. But both of the latter are static analyses and cannot be
used to explain the dynamic relations of agriculture to industry
during the period of industrial revolution. All these limitations
point to the inevitable fact that approach from the location
theory alone would be inadequate for this study.

FINAL REMARKS ON ANALYTICAL METHODS

From the above discussions, it can be seen that none of the
methods available at the present stage, if used alone, will
provide tools to meet sufficiently the need of the present study.
First of all, it may be questioned whether the equilibrium con-
cept can be applied at all to an evolutionary process like in-
dustrialization. Even assuming that the concept of moving
equilibrium or the concept of the central tendency toward
equilibrium may be accepted, the technological changes which
affect the economic process qualitatively can in no way be given
sufficient treatment under any equilibrium method.

The general equilibrium approach has the merits of rec-
ognizing and emphasizing the general interdependence of all
economic activities — agricultural and industrial, as well as
many others. It prevents us from drawing hazardous general-
izations upon a set of particular events or behaviors. But the
method is insufficient for this analysis for the reasons that, first,
only two groups of economic activities are to be emphasized -—
agriculture and industry — and, second, the static assumptions
used in that method limit its applicability to our evolutionary
process.

The particular equilibrium approach will fit our purposes
more adequately than other kinds, if duly modified and used
in collaboration with other methods, It is to be pointed out that
this method must be employed with caution. There are very -
real dangers of overmuch sectionalism in economic studies. In
recent years there has been an immense extension of sectional
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studies in the economic field. As Lionel Robbins has brilliantly
remarked

in the realm of Applied Economics, some division of labour is essen-
tial, and theory cannot be fruitfully applied to the interpretation of
concrete situations unless it is informed continually of the changing
background of the facts of particular industries, But, as experience
shows, sectional investigations conducted in isolation are exposed to
very grave dangers. If continual vigilance is not exercised they tend
to the gradval replacement of economic by technological interests.
The focus of attention becomes shifted, and a body of generalizations
which have only technical significance comes to masquerade as
Economics. And this is fatal. For, since the scarcity of means is
relative to “all” ends, it follows that an adequate view of the in-
fluences governing social relationships in their economic aspects can
only be cbtained by viewing the economic system as a whole. In the
economic system, “industries” do not live to themselves. The raison
d’étre, indeed, is the existence of other industries, and their fortunes
can only be understood in relation to the whole network of economic
relationships. It iollows, therefore, that studies which are exclusively
devoted to one industry or occupation are continually exposed to the
danger of losing touch with the essentials. Their attention may be
supposed to be directed to the study of prices and costs, but they tend
continually to degenerate either into mere accountancy or into ama-
teur technology. The existence of this danger is no ground for dis-
pensing with this kind of investigation, But it is fundamental that its
existence should be clearly recognised. Here, as elsewhere, it is the
preservation of a proper balance which is important.?®

Considering the danger of over-sectionalism and other limita-
tions, the following modifications and additions to the particular
equilibrium approach make it more satisfactory. First, when
the adjustments between agriculture and industry as well as
the relationships between agricultural reform and industrial
development are analyzed, it is important not to lose sight of
other economic activities and to keep in mind the concept and
the fact of general interdependence in order to view the eco-
nomic system as a whole. Secondly, the price and production

®Lionel Robbins, An Essay on the Nature and Significance of Econmomic
Science (London, 1935), p. 42, footnote 1.
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theories modified and the “group” concept introduced by the
two Cambridge writers under imperfect and monopolistic com-
petition are to be in due time employed. Thirdly, the “total”
concept in respect especially to income, output, population,
and resources as advocated by the aggregative approach is
also to be used in some cases. Finally, the location theory,
especially the modern dynamic location theory, will be em-
ployed to analyze the process in which the basic factors are
generating and shaping the changing patterns of all economic
activities.

Even with these modifications and additions, our method of
treatment which centers on the particular equilibrium approach
will by no means serve our purposes adequately. There exists
a wide gap between the availability of the analytical toels
provided by economic theory and the nature of our study. As
we have already pointed out, the present study is intended as a
theoretical as well as an empirical and historical one. Therefore,
the gap may be in a way well analogized with the gap between
economic theory and economic history. The departure of history
from theory and of theory from reality has gone further in
recent decades. Many economists as well as economic historians
have time and again made pleas for theory in economic history
and for recognition of close relationships between these two
fields, and urged close codperation on both sides.?® This has my

® Wiliam Cunningham emphasized long ago the need of the economic his-
torian for theory, as he said: “Economic History is not so much tbe study of
a special class of facts as the study of all the facts from a special point of view.”
See his Growth of English Industry and Commerce, vol. 1 (Cambridge, England,
1905), p. 8

Later on, Eli F. Heckscher made a strong plea for theory in economic history,
as he says: “It is therefore necessary to repudiate the idea of Economic Theory
and Economic History as belonging to different stages of human development.
They are both essential to an understanding of all periods of history, including
the present one” Also: “No doubt the value of economic theory increases
enormously when the work of historians is carried further than the stating of
external facts; for its most important use refers to the ‘choice’ of facts and the
‘explanation’ of them.” See his article, “A Plea for Theory in Economic History,”
Economic Histery, January, 1920, pp. 526, 529.

Joha H. Clapbam, in an inaugural lecture, has elaborated on the relation of
theory and history and on the place of the economic historian in relation to

the ecoromist. See his The Study of Econemic History (Cambridge, England,
1529), Pp. 32—40.
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whole-hearted endorsement, but it should be recognized that
there are some intrinsic and technical difficulties inherent in
human sciences which prevent theory and history from going
closely together. The economist wants to build economics as
a science, and confines his attention and effort to attaining
theoretical purity at the expense of the reality of his assump-
tions. On the other hand, the economic historian finds his time
occupied mostly in collecting and checking and presenting facts,
and not much time remains for explaining these facts and
basing them upon some sort of theory. In spite of the urgency
that theory and history should come together, the gap still re-
mains wide and there is no sign that it will be narrowed.

In this connection, the effort of the dynamic location theorists
is especially to be noted. Also at this juncture, two great econ-
omists whose emphasis on development and knowledge of eco-
nomic history were unsurpassed by their contemporaries are
to be mentioned. One is Alfred Marshall, and the otheris F. W.
Taussig. Marshall’s writings mark, though only in part, his
mastery of historical knowledge. Taussig draws not only upon
economic history to enrich the content of the theory of inter-
national trade, but also fashions out of international trade-
theory concepts a tool for the economic historian. That tool
has been applied by C. W. Wright to the study of the economic
development of the United States.®® In his analysis of the main
factors which underlie the transformation of American man-
ufacturing, Wright stresses three sets as fundamental: (1) the

Werner Sombart has gone even further than other economic historians in
emphasizing the importance of theory to the study of economic history. He
says that *“theoretical training alone makes the true historian. No theory—no
history: Theory is the pre-requisite to any scientific writing of history.” See
his article, “Economic Theory and Economic History,” Economic History
Review, January 1929, p. 3.

Lionel Robbins has also devoted a section in his widely read book to dis-
cussing the relation between economic theory and economic histery. As well
put by him, “Econemic Theory describes the forms, Economic History the
substance.” See his Essay on . . . Ecomomic Science, p. 39; for a detailed
discussion see pp. 38—42.

® Chester W. Wright, “The Fundamental Factors in the Development of
American Manufacturing,” in Exploration of Economics (New York and London,
1936}, pp- 516—525.
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comparative cost of the main factors of production; (2) trans-
portation and related costs as limiting the area within which
exchange based on differences in comparative costs could take
place; (3) the group of artificial factors, based mainly on
legislation, tending to restrict or to stimulate manufacturing
development. The first two sets of factors are what the dynamic
location theorists also emphasize. But the theory of comparative
cost is obviously a tool fashioned by and borrowed from the
classical international trade theory. How serviceable this ap-
proach is remains to be seen. The attempt should receive en-
couragement for, if successful, it will tend to narrow the gap
between theory and history.

In this essay, study will be undertaken and carried on in
the following way, In the first stage the interdependence of
agriculture and industry under static assumptions will be an-
alyzed.®' The static assumptions will indicate a given popula-
tion, taste, and technology. Taste as a factor will, however,
receive no analysis. To these assumptions, one more will be
added — that economic activities of other fields remain un-
changed. This is a well known phrase used by the particular
equilibrium approach. It is to be emphasized that under this
approach any conclusions must be carefully drawn so as not to
lose sight of the presence of other economic activities outside
the agricultural and industrial fields. Later on, we shall in-
troduce the change of population but still assume no change
in technology. This is the case where small variations in the
data are assumed. That kind of analysis has sometimes been
called “the theory of comparative statics.” 32 It may be called
“partial dynamics,” or “relative dynamics,” or simply “dy-
namics,” for it somehow follows the theoretical pattern of the

It may well be emphasized that we undertake these statical investigations
not merely for their own sake, but in order to apply them to the explanation
of change.

™ According to Lionel Robbins, this phrase is attributed to Schams. See the
latter’s “Komparative Statik,” Zeitschrift fiir Nationalokonomie, Bd, II, pp.
27-61. But Robbins believes that the procedure of the analysis goes back to the
time of the classical economists, See his Essay on . . . Economic Stience, p. 101,
footnote 1.
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hog cycle or Cobweb Theorum.?® But this study will go beyond
this. Not only will it compare the twao final states of equilibrium
assuming given variations, but it will also endeavor to trace out
the path actually followed by different parts of a system if a
state of disequilibrium is given. This is the significance of Mar-
shall’s “period” analysis. It is to be pointed out, however, that
in doing all this it is not assumed that final equilibrium is
necessary.

In the next stage, the change in technology will be introduced,
together with, first, a given, and then a changing population.
This analysis is more than dynamic; it is evolutional. Analysis
of the evolutionary process is the main aim of the present essay.
It is obvious to anyone acquainted with the procedure of eco-
nomic analysis that the difficulties confronted in this part are
more than in others, and some of them seem to be insurmount-
able. With an incomplete set of tools in hand, I shall, however,
venture to try. First, starting with Chapter III, the process of
industrialization will be systematically analyzed, considering
both the basic factors affecting the process and its characteris-
tics. This systematic treatment of economic development, I
boldly call “the theory of industrialization.” The next two chap-
ters will examine the effects of technological changes involved in
and working (through the process of this particular phase of eco-
nomic transformation) on agricultural production and on rural
labor. Here theories relating to the adjustments of the farm as
a producing unit and to the remuneration of a factor of produc-
tion (in this case, labor) are presented. The main parts of the
analysis are, of course, those directly related to the evolutionary
process, such as mechanization in agriculture, reorientation
of the types of farming, and labor transfer from farm to factory.

Finally, the problems involved in and raised by the indus-
trialization of an agricultural country will be analyzed. The
problems have two sides: internal and external. The inter-
nal side will be exemplified by the case of China, in which
emphasis is to be laid upon the relationships and possible ad-

®For a detailed analysis of the theorem, see Mordecai Ezekiel, “The Cobweb
Theorem,” Journal of Farm Economics, February 1938, pp. 255—280.
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justments between agriculture and industry. The external side
will touch upon trade and capital movement between countries.
It is, on the whole, an application, though far from com-
plete, of the theories of international trade and international
capital movement to the explanation of the possible implica-
tions arising from the industrialization of an agricultural
country. Difficulties confronted in this analysis are no less
serious. This is because it also involves methodological adjust-
ments which are to be made whenever an attempt is made to
apply theories developed under static assumptions to explain
an evolutionary process in economic transformation.



CHAPTER II

INTERDEPENDENCE OF AGRICULTURE
AND INDUSTRY

CLOSE INTERDEPENDENCE of agriculture and industry has al-
ways existed in an economic society, although its patterns have
undergone many changes in the process of economic evolution._)
It is too simple to say that one period in economic history is
agricultural and that another is industrial. Even in the so-called
“agricultural stage,”’ the activities of artisans and craftsmen
cannot be belittled. Some of these artisans were concentrated in
small towns; some were distributed among the villages of the
countryside; and the farm households supplied a large amount of
part-time labor, which is often mistermed merely agricultural.
JOn the other hand, in the so-called modern “industrial stage,”
the importance of agriculture as a source of food and raw
materials can hardly be exaggerated\ However highly indus-
trialized a country may be, it cannot continue its economic
activities and develop them without, at the same time, either
maintaining a fair and changing balance between agriculture
and industry within its own boundaries, or securing a close con-
tact, through expgrt and import, with agricultural enterprises
of other countr&reat Britain, for example, could not be so
highly industrialized as is indicated by her occupational dis-
tribution of population and composition of national income
had she not secured supplies of food and raw materials from
other countries, such as Denmark, Canada, Australia, India,
and South Africa. Besides serving as a source of food and raw
materials, agriculture also furnishes for industry a source of
labor recruitment. Finally, farm households alsc serve man-
ufacturing industries as buyers not only of industrial goods
for consumption purposes, but also of chemical fertilizers and
farm machinery.
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A. Foop as A LINKING FACTOR

Agriculture has been and still is the main source of food
supply. The development of food processing and packaging in-
dustries is a matter of only recent history. These industries, as
an independent field of production, could not have started or
developed into the full-grown stage which they have reached
in some highly industrialized countries, had not the process
of refrigeration been developed and the modern railroad system
established. But no matter to what extent the food processing
and packaging industry further develops, agriculture will re-
main the major source of food supply so long as the food of
human beings consists almost solely of plants and animal prod-
ucts.! The acreage devoted to food crops constitutes an over-
whelmingly large part of the total. Among the plants grown on
farms, only cotton, flax, grass, and a few others are not used
as food for man. All other items are used either directly as food
or indirectly as feed. Most animals and fowl raised on farms,
as well as all dairy products, are used as food, except those
raised either for producing wool and hides or for transportation
purposes. Thus agriculture, first and most important, serves

}the whole economy of human society as a chief source of food
supply.

Taking food as a linking factor, this section will discuss
the relationship between agriculture and industry, considering
food as a product supplied by farms and consumed by industrial
people. The proportion of food products consumed by farmers
themselves is assumed to be constant and hence negligible in
the present discussion unless otherwise stated.

POPULATION AND FQOD

Assuming that no changes occur in taste and in income dis-
tribution, demand for food will be a function of population.
This function can be further broken down into twa parts:”
natural growth of population, and eccupational shifts of popula-

‘_Among the few exceptions, fish and salt are the two most important items
which come from sources other than agriculture.
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tion — from agriculture to industry and to other fields of pro-
duction.

Assuming no occupational shifts, demand for food will be
g function of the natural growth of population. If we further
assume that there are no changes in farm technology, then the
growth of population will indeed cause a pressure on food
supply. This theoretical case may be illustrated in the following
simple way:

PErion Foop POPULATION
Required Produced Rural Industrial Total
I 100 100 (units) 50 50 100
11 200 ? 100 100 200

Suppose, in the first period, the total population of a given
isolated society is 100, half rural and hali industrial. In the
second period, the total population is increased to 200, main-
taining the same proportion of occupational distribution. Food
required is increased correspondingly from 100 to 200 units.
To what extent the food production will be increased depends
on several factors: first, how much new land is available;
second, in the same area of land, to what degree labor will be
intensified. There are what are called, following the Ricardian
tradition, “extensive” and “intensive” margins. In the third
place, food production depends on changes in farm technology.
This is a factor which either is not considered, or tacitly as-
sumed constant by the classical writers.

Let us, for the moment, assume that no changes occur in
farm technology and see how the increase of food production
works out under the first two conditions — extensive and inten-
sive cultivation. Suppose, in the first period, the rural population
of 50 are laborers and are working on 200 acres of land. The
product is 1oo units of food. In the second period, the rural
population (or laborers) is increased to roo. If there are 200
more acres of land available, then 100 laborers and 400 acres of
land will produce 200 units of food. Therefore, no question
will arise as to food supply and population pressure. But if
there are less than 200 acres of new land available, the total
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production of food will be less than 200 units, and, the food
supply will be insufficient. If new land available is much below
200 acres, population pressure will soon begin to exert itself.
On the other hand, if 200 acres of land is the maximum in a
given society, then, the only way to increase the food production
is to put more labor on the original land, especially since rural
population has already been doubled. To be sure, to put more
Iabor on a fixed area of land is different from changes in farm
technology. Now, with 100 laborers and 200 acres of land, the
production of food will be increased to more than 1oo units,
but, without the slightest doubt, will still be far below the re-
quired amount of 200 units. Again, population pressure will
be in evidence.

Now, suppose that, from the first period to the second, there
is no natural growth of population, and only an occupational
shift from agriculture to industry — say, ten rural people shift
and become industrial workers. The total amount of food re-
quired by the community remains the same. The effect of such
a shift on the food situation is similar to that of the growth of
population; that is to say, it will create a pressure on the food
supply. But the extent of the pressure may not be the same.
Most likely, a decrease of one-fifth of the rural workers will
bring a less than proportional decrease in food production.
This is because, first, the fifty rural people might not have
worked to their full capacity, and hence after a shift of ten
people to another field, the remaining forty people could work

“harder and make themselves equivalent to forty-five laborers.
Second, assuming that there was no disguised unemployment
before the shift, the decrease of food production may still be

.less than proportional owing to the operation of the law of di-
minishing returns. If we assume that neither of these two condi-
tions has existed, the community must face a situation of food
deficiency. In that case, there are only two ways to meet the
deficiency in food supply. One is to bring about an improvement
in farm technology. The other is to import from other com-
munities the food products required and, in exchange for them,

to export the increased industrial goods produced after the
shift.
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If the natural growth of population and the occupational
shift occur at the same time, the problem of food supply
» appears to be essentially the same. If we assume that there are
no changes in taste and in farm technology, the means to meet
the deficiency in food supply would consist of any of the follow-
ing three methods: extensive cultivation (more land), inten-
sive cultivation (more labor on the same land), or import from
outside (interregional trade); or a combination of any two, or
of all three of them. History has shown that such cases have
occurred in some countries. Even today, some countries are still
being confronted with problems arising from such a situation,
only in a more complicated form.* Problems of this sort can be
satisfactorily solved only if something is done to induce im-
provements and technological changes in agriculture.?

A

* China may serve as an examople. For many centuries her farm technique has
remained essentially the same. But on the other hand, the natural growth of
population and occupational shifts to a very moderate extent have continued.
The problem of meeting the deficiency in food supply exists evety year within
some specific regions, The pressure of population on food supply has reached
such a point that only changes in farm technology and trade with other
countries can mitigate it.

® After the present section was completed, the writer found Theodore W,
Schultz’s essay on “Food and Agriculture in a Developing Economy,” in which
he distinguishes three types of the rates of growth in the demand and supply
of food and other farm products. The first type is that of equal rates of growth
in the demand and supply of farm products. The second type of development
arises When there is unequal growth, with the demand having a tendency to out-
distance the supply. This type may be reprcsented by China, India, and other
parts of the world where farm technology has not yet met the demand of the
growing population. It is alsp the type which we have included in our dis-
cussions above. The third type of development arises whep there is umequal
growth, with the supply of foed leading. Food becomes more abundant and
cheaper and rent payments fall; the scarcity of farm land recedes; and the
fear of overpopulation disappears. A farm problem arises, and in bad times it
may readily turn inte an agricultural crisis. According to Schultz, contemporary
experience is characterized by this type. Of course, he has in mind only highly
industrialized countries, especially the United States, when he makes this state-
ment. This type happens only when farm technology has been greatly developed
and adjustments and reorganization in other aspects have not been intreduced
accordingly. The related problems will be taken up in the following chapters,
For Schultz’s essay, the reader is referred to Food for the World, edited by him

" (Chicago, 1945), pp- 308-309. For an elaboration of the third type, see his article,
“Two Conditions Necessary for Economic Progress in Agriculture,” Cenadien
Journal of Economics and Political Science, August, 1944, pp. 298-311.
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FOOD AND THE LOCALIZATION OF ECONOMIC ACTIVITY

The first important aspect to be considered is the relationship
between the regional distribution of food production and the
patterns of population settlements. In an agricultural country,
or in a country during the stage in which agricultural produc-
tion is of primary importance and a larger proportion of the
people are rural, the distribution of population is determined
mainly by food production. In a study of the structure of the
food economy of Kwangshi Province - one of the provinces in
the rice-dominant area of China — I have made two maps show-
ing the distribution of rice plantations and the distribution of
population settlements.! These two maps correspond exactly.
The relationship between the two factors in question is so close
that from the distribution of one the distribution of the other
can be easily seen.®

The regional distribution of food production to a great extent
determines not only the location, but also the types and ac-
tivities of food processing industries and related crafts. For
example,

rice-polishing and wheat-milling have become such important busi-
nesses that they have spread over the greater part of China and linked
organically with the local economic structure in different regions.
Their relative importance and types of organization and operation
in different areas are closely connected with, and largely determined
by, the local patterns of food production. Brewery, soybean-curd
shops and oil houses are other kinds of food processing industries
which constitute, on the cne hand, an important source of farm in-
come, and, on the other, one of the essential types of rural industry.®

The last but more important aspect, so far as the present
study is concerned, is the relationship between the regional

‘ Chang Pei-kang, Food Econemy in Kwangshi Province (Shanghai, 1938; in
Chinese), pp. 20-21.

* Historical surveys of this kind for highly industrialized countries before
they have undergone the process of industrial revelution would be helpful and
convincing in supporting our statement. But, unfortunately, to the knowledge of
the present writer, systernatic surveys of that kind have not been made.

® Quoted from a passage in my paper, “Food Economy in China” (mimeo-
graphed, 1944).
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distribution of food production and the localization of those
industries which do not use foodstuffs as raw materials. Before
the process of industrial revolution was very far under way,
the distribution of population, as just mentioned was dominated
by the production of food. During this stage, industry and
agriculture were closely associated. In regions with an abun-
dance of food, large numbers of specialized industrial workers
were maintained in close association with the agricultural
workers.

This intimate relationship between industry and agriculture was
due to the predominance of pure manual labor in all the more im-
portant branches of industry. So little power was used that the pro-
ductivity of labor was low. Under these circumstances the weight of
the food consumed was very much greater than the weight of the raw
materials necessary to give employment to the artisans. The differ-
ences between the weights of food consumed and of the raw materials
used were especially great in the case of the textile industries. Under
such circumstances an industry based upon hand work can most
advantageously be located with reference to the food supplies needed
to maintain the workers.”

Thus, “prior to the eighteenth century, export industry was
located in large measure in regions of cheap food production
or in regions where food was cheap by reason of easy transport
conditions.” &

It is, therefore, superficial to speak of eighteenth-century Europe
as being largely self-sufficient because there was little movement of
primary foods. The effective utilization of local food supplies required
important movements of primary raw materials and finished products.
The interdependence of regions upon each other in 1700 must be con-
sidered primarily with reference to raw materials, supplementary
foods, and highly manufactured products.®

7 Bowden, Karpovich, and Usher, An Economic History of Eurcpe Since
1750, PP. 4-5-

®Dean, The Theory of the Geographic Location of Economic Activities, p.
24.
* Bowden, Karpovich, and Usher, p. 5.
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From this it is clear that for any country, before industrial
revolution took place, food was the main factor for the local-
ization of all economic activities — industrial, commercial, or
otherwise.’® As soon as industrialization in a country is ap-
preciably under way, food resources begin to have less impor-
tance as a locational factor.

INCOME AND THE DEMAND FOR FOOD

Elasticity of demand is a measure of the “responsiveness of
consumption” to a change in price. It was first conceived and
put in a standard formula by Marshall,”? as:

dx
r
9
¥

And what we now call the coefficient of demand elasticity, that
is,

Ezpected per cent change in quantity demanded
Expected per cent change in price

is substantially the same as the formula used by Marshall. If
a commodity has a coefficient equal to one, it is said to have
“unit elasticity.” If the coefficient is less than unity, the de-
mand is called “inelastic,” if more than unity, “elastic.”” The
income elasticity of demand is a measure of the responsiveness
of consumption to a change in income.'? The coefficient of in-
come elasticity of demand is expressed in the following form:

Expected per cent change in quantity demanded
Expected per cent change in income

1t is needless to say that great trade centers are possible only in those areas
where the food supply is sufficient in quantity and quickly accessible,

B Alfred Marshall, Principles of Ecomemics (Londen, 1925), p. 102, foot-
note; and Mathematical Appendix, Note III, p. 839.

“R. G. D. Allen and A. L. Bowley use a different term, ie., scale or order of
urgency, to describe this relationship. See their Family Expendilure (London,
1935}, PP. 9-15.
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The relationship between a change in the amount of commod-
ity demanded and a change in the income differs for com-
modities. A product is said to be inferior if a rise in income
brings a decline in the amount consumed. The famous Giffen
case (bread) is a typical illustration.’® In this case its income
elasticity is said to be negative. If the amount of the commodity
consumed remains the same as income rises, its income elas-
ticity is zero. If the amount of the product consumed rises with
rise in income, its elasticity is positive. If the amount consumed
rises at the same rate as the income, its income elasticity is
unity. If the amount rises more than income, income elasticity
is greater than one, and vice versa.’* Price elasticity and income
elasticity are mutually influenced. For example, a price change
inevitably has an effect, however small, on real income.

The income elasticity of the demand for food is relatively
low, that is, as income increases, the demand for food rises
much less than proportionally. Failure of consumption generally
to rise proportionally with higher income is a familiar economic
relationship. Indeed, it is upon this relationship that much of
Keynes’s analysis and theory have been laid. Keynes’s state-
ment of the principle is that “men are disposed, as a rule and
on the average, to increase their consumption as their income
increases, but not by as much as the increase in their income.” **
Our concern here, however, is with the circumstance that the
consumption of food is less influenced by income than that of
most other commodities.

Equally important, the income elasticities of the different
foods vary greatly. The accompanying table, which shows the
income elasticity of expenditures for some important food prod-
ucts in the United States, makes this point clear.’® It is to be
noted that the income elasticity of “expenditure” is not quite the

= Marshall, Principles of Economics, p. 132,

* Margaret G. Reid has made a goed analysis of this problem. See her Food
jor People (New York and London, 1g43), Chapter 15, “Food Consumption
by Income Level”

®] M. Keynes, The General Theory of Employment, Interest and Money
{New York and London, 1936}, p. 6.

®From G. S. Shepherd, Agricsdtural Price Analysis (Ames, Iowa, 1941), D.
210, Table 7. See ako U. S. National Resources Committee, Consumer Ex-
penditure in the United States (1919), Dp. 38-39.
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same as the income elasticity of “demand,” which is expressed
in quantities. Nevertheless, the former can be employed, in a
moderate degree, to illustrate the latter. With two items in this
list, the increase in consumption is more than proportional to
income.

IncoME EXPENDITURE ELASTICITIES
{United States)

Articles Elasticity
Sugar 0.15
Potatoes .20
Flour 0.24
Bread 0.25
Milk, cream, ice cream 0.29
Butter 0.36
Eggs 0.66
Meat, poultry, fish 0.66
Fresh vegetables . 1.16
Fruits 1.20

Thus, the statement that food consumption is a function of
income requires some elaboration. First, it should be pointed out
that the type of the function, rectilinear or curvilinear, depends
upon the income elasticity of the particular product or group
of products under analysis.!” Second, emphasis should be placed
on the patterns of income distribution whenever dealing with
the income elasticity of demand with respect to a community
as a whole instead of any individual.’® Finally, it should always

" The famous Engel’s Law states the different effects of changes in income
on changes in expenditure by classifying the budget-commodities into several
groups. Allen and Bowley have reformulated this law more precisely on the basis
of the rectilinear relationship between expenditure and income that they found
from the factual data of the working-class budgets ip the United Kingdem in
1904. See Family Expenditure, pp. 5.

¥ Lord Keynes obtains the “propensity to consume” from the fundamental
psychological law that “men are disposed, as a rule and on the average, to
increase their consumption as their income increases, but not by as much as
the increase in the income.” {General Theery, p. 96) Here by “men” of course,
s meant individuals, while the conception of the propemsity to consume is
supposed to be used for the community as a whole. The “compounded”
market curves cannot be obtained from the individual functions simply by a
process of summation. As Lord Keynes bas pointed out in the same paragraph,
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be borne in mind that the price elasticity of demand and sub-
stitutability must be taken into account simultaneously with
the income elasticity of demand. The price elasticity of demand
is in general dependent on, among other factors, the level of
income or total expenditure.'* The relationship among the three
factors — price elasticity of demand, income elasticity of de-
mand, and elasticity of substitution — is very well described
by Hicks’s and Allen’s simple and standard formula, stating
that the price elasticity of demand is a weighted average of the
income elasticity of demand and the elasticity of substitution.?

in which he defines the conception of the propensity to consume for a com-
munity, the latter would parily depend on the principles on which the income
is divided between the individuals composing the community in guestion.
(General Theory, pp. go—gI)

Staehle has made this point more clear by asserting that the frequency dis-
tribution of individual incomes according to size and the division of the national
income into the funclional shares, e.g., from labor, entrepreneurship, or property,
should be distinguished as well as emphasized. See Hans Staehle, “Short-
period Variations in the Distribution of Incomes,” Rewiew of Economic Sia-
tistics, vol. XIX (1937). Also “Reply,” by J. M. Keynes and “Rejoinder,” by
Hans Staehle, same journal, vol. XXI (1919).

* Some writers have stated that demands tend to become more elastic as the
income level rises. This is because substitution becomes easier for most goods
as income rises. (Allen and Bowley, Family Expenditure, p. 125) Other writers
difier by taking an exactly opposite view. They assert that demands tend to
hecome less elastic as the income level rises. The reason is that, as income rises
to a higher level, some former luxury goods may turn out to be those of neces-
sity. The present writer is of this view.

The issue would be more clear if a distinction were made between the “objec-
tive” possibility of substitution that Allen and Bowley have chiefly in mind
and the “subjective” practice of substitution toward which an individual would
most probably tend. It is true that as income rises to a higher level, more
substitutes would be available than before. But it dees not necessarily follow
that as substitution becomes easier, the income receiver in question would
perform the substitution more often than before whenever price changes. As
a matter of fact, as income rises to & higher level, less attention would be paid,
or less responsiveness shown, to price changes by that individual. The price
elasticity of demand for food would be almost zero to a millionaire or any
very rich man, It is with this individual behavior, the most probable behavier,
that we should be primarily concerned. (It should be acknowledged that
the present writer owes much to Hans Stachle for arriving at this conclusion.)

*The original form of the formula is:

Price-elasticity of demand for X = Kz X Income-elasticity of demand
for X 4+ (1 — Kz) X Elasticity of substitution between X and ¥,

where Kx is the proportion of income spent upon the commodity X, See J. R,
Hicks and R. G. D. Allen, “A Reconsideration of the Theory of Value,” Part I,

Economica, February 1934.
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Thus the price elasticity of demand is not an independent
index; it is reducible to the other two primary characteristics,
the income elasticity of demand and the substitutability.

Much attention has been given to the relationship between
the change in income and the change in the demand for food.
National income and its changes are important fo this discus-
sion because they are an index of industrial progress and hence
a good indication of the degree and speed of industrialization.?
As industrialization gets under way, income (real income) of
industrial workers as well as of industrialists and merchants will -
rise continuously to higher levels. Under this condition, demand
for food will increase, but by a much smaller proportion or
at a greatly decreasing rate. This is due to the double opera-
tion of Engel’s Law and Lord Keynes’s fundamental psy-
chological law of consumption, which has already been dis-
cussed. Engel’s Law states, in part, that as family expenditure,
which itself is a function of income, increases, the absolute
amount used for food will increase but the proportion spent
for food will decrease.’ However small a proportion of ex-
penditure is for food, the demand for food for the community
as a whole will in general increase as income rises to a higher
level. Such an increase in the demand for food, together with
that due to the natural growth of population and the occupa-
tional shift in population, will bring about a pressure on food
supply unless farm technology improves and makes possible
greater food production.

We have already noticed that the income elasticity of demand
is different for different food products. Thus whenever the in-
come of a whole community rises to a higher level, or whenever
the income of some particular group increases while that of
others remains the same, a shift in the demand for different food
products — a shift toward the highly priced food products —

* Increase of national income may be due to causes other than industrial
progress, such as the expansion of foreign trade. But, in the last analysis, even
the expansion of foreign trade must have close connections with the indus-
trial progress, especially if the latter is defined as the changes that originate
chiefly irom technolegical development.

™ For a detailed discussion of Engel's Law, see C. C. Zimmerman, Con-
sumption and Standard of Living (New York, 1936), especially pp. 1r7-r18.
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naturally follows. The latter, in turn, has great bearing on the
shift of food production. However, a shift due to increase in in-
come is far different from a shift due to the natural growth of
populatign. In the case of population pressure, the shift tends
to be §#r the “light-yielding” food progbcts to the “heavy-yield-
ing” ones. It means that the food products which have more cal-
ories (calorie productivity per acre) take the place of those
which have less, which has been called by some writers “the law
of iood production as influenced by population density.” 2* This
law can operate only in a state where technology is assumed
unchanged, or changed to a negligible degree. This has been the
case with China for centuries. On the other hand, when income
level rises, the resulting shift is of entirely different character.
“Protective” food products, such as meat, eggs, dairy products,
vegetables, and fruits, tend to take the place of “‘energy-pro-
ducing” food products, such as wheat, rice and other cereal
-products, potatoes, and legumes.** Such a shift, first in con-
sumption and then in production, can be achieved only if farm
technology improves. This is because, for the support of a given
size of population, the protective food products require more
land than energy-producing food products to supply an equal
amount of calories.? If the improvement in farm technology
fails to take place, or fails to proceed at a rate (which can be
measured by the quantity of production) to match the new de-
mand for protective food, deficiency in food supply will inevi-
tably result. In that case, trade with other communities is one
of the possible and most effective methods of remedy. But his-
tory has shown that progress in farm technology always goes
side by side with industrial development. The question then be-

2 Wilbur Q. Hedrick, The Economics of o Food Supply (WNew York and
Londen, 1924), p. 28.

* «Pprotective” food is richer in the nutritive elements of high quality, such
as proteins, minerals and vitamins, while “energy-producing” food contains
more carhohydrates and hence praduces wore energy. See League of Nations,
Mixed Committee, Fingl Report on the Relalion of Nutrition to Health, Agricul-
ture and Economic Policy (Geneva, 1937).

* As to the productivity (in terms of nutritive elements) per acre for various
food products, see Raymond P. Christensen, Using Resources to Meet Food
Needs (Washington, D. C., 1943), published by Bureau of Agricultural Eco-

nomics, U, S. Department of Agriculture; also J. D. Black, Food Enough (Lan-
caster, Pennsylvania, 1943), Chapter 12, pp. 131-143.
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comes one of the difference in the rate of progress between farm
technology and industrial development.

B. Raw MATERIALS AS A LiNkinG FACTOR

Agriculture, as one field of production, may be linked with
industry, as another field of production, by raw materials. In
this respect, agriculture serves as a supply source while indus-
try serves as a demand power. Our analysis of the present rela-
tionship must be partial. On the one hand, not all industries
have a demand for raw materials from agriculture, and, as a
matter of fact, industry as a whole is tending to use more and
more raw materials from sources other than agriculture. Such
a tendency has two implications. New industries which use raw
materials from sources other than agriculture are on the in-
crease. Old industries which have long used only raw materials
grown on farms are now turning to other sources. A conspicuous
example of the latter is the textile industry which has turned
from using exclusively cotton, silk, and wool as raw materials,
to using in an increasing proportion of a mixture of old raw
materials and rayon and nylon products. On the other hand,
agriculture does not supply raw materials alone. The role of
agriculture in providing food has been and still is predominant
over its role of supplying raw materials,*® although the role has
been shifting from the former towards the latter ever since the
exchange economy was introduced.

THE ACCELERATION PRINCIPLE AND CYCLICAL FLUCTUATIONS

The acceleration principle has been widely used for describ-
ing and explaining business cycles. As it has been well elabo-
rated by Haberler,* the principle states that “Changes in de-
mand for, and production of, finished goods and services tend
to give rise to much greater changes in the demand for, and pro-

® Foodstuffs, in a way, may also be taken as raw materials for the food
processing and packaging industry. But it is to be noted that processing and
packaging as a production field are far different from manufacturing. In the
present discussion, emphasis is placed on the manufacturing industry, which
is now considercd the only industry using raw materials in the strict sense,

¥ Gottfried Haberler, Prosperity and Depression, 3rd edition {Geneva, 1941),
p. 88, also p. jo04f. and p. 473i.
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duction of, those producers’ goods which are used for their
production.” Finished goods need not be interpreted in the nar-
row sense of consumers’ goods, but as goods, at any stage,
“finished” relative to the preceding stage of production. The
acceleration principle holds, not only for consumers’ goods in
respect to the preceding stage, but for all intermediate goods
with regard to their respective preceding stages of production.
Slight changes in the demand for consumers’ goods may thus
be converted into violent changes in demand for goods of a
more primary order; and, as this intensification tends to work
through all stages of production, it is quite natural that fluctua-
tions should be most violent in those stages which are farthest
removed from the sphere of consumption. It may even happen
that a slackening in the rate of growth of demand in one stage
is converted into an actual decline in demand for the product
of the preceding stage.

Agriculture is an enterprise of primary production, and is
among those stages of production which are farthest removed
from the sphere of consumption. The relationship between the
changes of agricultural prices and those of industrial prices
can be best explained by the acceleration principle.?®* From
some statistical data of longer periods™ several conclusions
about the relationship may be drawn. First, both the agricul-
tural and industrial prices have the same trend. Second, the
amplitude of change in agricultural prices is always greater
than in industrial prices. This is the essence of the acceleration
principle. Finally, there is always a lag of one, two, or three

¥ John H. Kirk has stated implicitly the acceleration principle at the very
beginning of his book. He says: "It so happens that during adversity the
experiences of agriculture are more embarrassing and the problems more acute
than commonly confront other industries. Conversely, when trade is buoyant,
agriculture tends to be more than normally prosperous, and agricultural
countries flourish and grow. In short, agriculture shares in the cyclical move-
ments of trade in an exaggerated degree.” See his AgricWlture and the Trade
Cycle (London, 1933), P. 3.

* See V. P. Timoshenko, The Role of Agricultural Fliciuations in the Busingss
Cycle {Ann Arbor, Michigan, 1930}, p. r7, Chart 8, Agricultural (Crop} Prices
and Industrial Prices, Deviations from Trend, covering a period from 1866~
1920. Also U. 8, Department of Agriculture, Agriculinral OQutiook Charts, 1944,

p. 8, Prices Received by and Paid by Farmers, Index Numbers, covering a
period from rgio—1943. .
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years in the changes of agricultural prices behind the changes
of industrial prices. These three — same trend, the accelerating
effect, and a lag in change — are the main features pertaining
to production of any two successive stages which are far enough
apart to be distinguished from one another. In a way, it may
be described as the relationship between demand (industry)
and the derived demand (agriculture).

A study of the accelerating effect, and the lag, of agricultural
and industrial prices naturally leads us to examine the role of
agriculture in the business cycle and the relationship of agri-
culture and industry with respect to cyclical fluctuations. The
old harvest-cycle school, of which W. S. Jevons, H. §. Jevons,
and H. L. Moore® are the representatives, seeks to account for
the periodicity of business cycles by establishing the existence of
a similar periodicity in agricultural output. The chain of causa-
tion runs from cosmic influences to weather variations, from
weather variations to harvest changes, and from harvest changes
to general business fluctuations. But the theorists of this school
fail to agree among themselves on the length of the harvest
cycle, which varies from H. S. Jevons’ three and one-half years
to Moore’s eight, and further to W. 5. Jevons’ ten and one-half
years. Such a failure constitutes one of the major points on
which objections against the school have centered.

Another view states that agricultural fluctuations are to be
taken as only one of the important factors, instead of the sole
or the most important factor, in generating business cycles. Of
this view are, among others, A. C. Pigou, D. H. Robertson, and
V. P. Timoshenko. Both Pigou®! and Robertson®® treat harvest
variations as important potential causes operating to precipitate
cumulative upward and downward movements, though they
attribute to these cumulative processes a life of their own with
periods determined partly by psychological and other factors
and, in any case, with no relation to the periods of crop fluctua-
tions. To them, fluctuations in harvest or in the output of ani-

v ®H. L. Moore, Economic Cycles: Their Low gnd Cause (New York, 1914).

T Industrial Fluciuations (London, 1927).

* 4 Study of Industriel Fluctuation (London, 1915), and Banking Policy and-
Price Level (London, 1926).
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mal products may be regarded as analogous to inventions or
wars, which appear at irregular intervals, and set in motion cu-
mulative processes of expansion or contraction in the industrial
system, or alternatively reinforce or retard a concurrent ex-
pansion or contraction.®® Timoshenko, upon an analysis of sta-
tistical data in relation to the economic situations of the United
States, arrives at the conclusion that the role of agricultural
fluctuations as the direct or indirect cause of the business cycle
in that country has been of great importance, especially during
the forty years before World War 1.** To him, the importance
of agricultural fluctnations as a generator of cycles, as an out-
side impulse to business revivals and so to periods of prosperity
in this country, seems unquestionable. His argument, briefly,
runs as follows. Cycles in the physical volume of crops generate
cycles in crop prices. These cycles in crop prices, though related
in some measure to cycles in industrial prices, are not entirely
coincident with them. Consequently, the ratio of agricultural
to industrial prices also reveals cyclical fluctuations. A low ratio
of agricultural to industrial prices generally precedes, or is co-
incident with, a business revival; a high ratio very often occurs
during periods of great prosperity or financial stringency and
precedes, or is coincident with, a recession, These facts indicate
that business cycles may be caused, in part, by cycles in the
ratio of agricultural prices to industrial prices. On his argument
and conclusion, some comments may be made. It is true that
the ratio of agricultural prices to industrial prices reveals cy-
clical fluctuations. But it is very doubtful that the ratio can be
considered a cause of the business cycles. This is because the
variations of the ratio during the various phases of the business
cycle are, in the last analysis, due to the fundamental charac-
teristics inherent in the production structure of agriculture and
industry, which can be best explained by the acceleration prin-
ciple. These variations are a result, rather than a cause, of the
business cycles.

® For further discussion on this view, see J. H. Kirk, Agriculture and the
Trade Cycle, Part II; and Haberler's Prosperity and Depression, Chapter 7,
“Harvest Theories: Agriculture and the Business Cycle,” especially p. 153 and

Pp. 155-158. .
® Timoshenko, The Role of Agricultural Fluciuations in the Business Cycle.
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A third view, represented mainly by American economists
such as Alvin H. Hansen and J. M. Clark denies that fluctua-
tions in agricultural output are among the causes of the cyclical
fluctuation of business. Agriculture, in their view, is not an ac-
tive but a passive element. It has been well analogized by Han-
sen that agriculture is becoming more and more the “football
of business.”” * Hansen’s argument, as presented in his article
just cited, may be summarized as follows. First, through the
work of Ragnar Frisch, Kondratieff, and others, we have learned
that what has commonly been called ¢%e business cycle is in re-
ality a component of many cycles, of which the cycle in agri-
culture may be one. It does not follow, however, that the busi-
ness cycle is exclusively or even predominantly a resultant of
the agricultural cycle. Second, the problem of the relation of
agriculture to business cycles would be fairly simple could it
be shown that sporadic oscillations in agriculture now and then
generate business cycles without themselves running in cycles.
The solution would then lie along the lines suggested by Pigou
and Robertson. But if it be true that agricultural preduction
and prices themselves run in cycles, the problem becomes far
more complicated. Granted that such cycles do exist, the nature
of the casual interrelationship is by no means clear. Third, the
cyclical variations in agricultural prices are to be explained not
by fluctuations in volume of output,3® which in point of fact is
relatively constant, nor by inelasticity of demand for farm prod-
ucts, but by the shifts in the demand schedule for farm products
as a whole, due to the fluctuations of business, and the conse-
quent changes in the absorptive capacity of industry as a buyer
of farm products. Upon these and other related points, Hansen
advances the thesis, admitting at the outset that it is only a hy-
pothesis, that, in the main, agricultural price cycles, and even to
some extent agricultural production cycles, are dominated by
the business cycle. However, he doubts that it is yet possible to

* Alvin H. Hansen, “The Business Cycle and Its Relation to Agriculture,”
Journal of Ferm Ecomomics, January 1932, pp. 59-67.

¥ Hansen differs on this peint from Timoshenko, who takes the view that
the fluctuations of agricultural prices are chiefly dependent upon agricultural
production and almest wholly independent of business.
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arrive at definite conclusions with respect to the precise nature
of the relation of agriculture to business cycles.

Haberler takes a view which seems to be a compromise of the
above three, especially the last two, arguments. He says that
these three points of view are not necessarily mutually exclu-
sive. It is possible to reconcile a general lack of response on the
part of agricultural output to changes in demand with occa-
sicnal or periodic spontaneous variations which may have an
effect on business.®” After a discussion of the various ways in
which agricultural fluctuations may influence general business,
and the ways in which industrial fluctuations may influence ag-
riculture, Haberler reaches the following conclusive statement:
There can be no “agriculture theory” of the cycle in the sense
of an alternative to, say, the monetary theory or the over-in-
vestment theory any more than there can be an “invention
theory” or an “earthquake theory.” All that can be attempted
in this direction is to bring out the importance of agricultural
fluctuations as one among other potential stimuli in the eco-
nomic system.®® This statement is in line with Pigou’s view. As
to the question whether a good harvest is good for trade and a
bad harvest bad for it, Haberler takes a view which, I think, is
very sound and should be generally accepted. He says that, first,
it depends on the phase of the business cycle in which the dis-
turbance occurs, It is conceivable that a good harvest may ex-
ercise now a stimulating and now a depressing influence accord-
ing to the phase of the cycle and to the portions of the earth’s
surface and the world’s population affected. Second, it must not
be too readily assumed that a good wheat crop and a good cot-
ton crop have the same kind of effect. The fact that different
crops will have different effects on industry and trade should
receive consideration. Finally, it still remains to be considered
to what degree crop fluctuations are cyclical and, if they are
cyclical, to what degree they are spontaneous and independent
of the general business cycle.®

This discussion of the role of agriculture in the business cycle

¥ Haberler, Prosperity and Depression, p. 154.
® Haberler, Prosperity and Depression, pp. 163-164.
® Haberler, Prosperity and Depression, p. 164.
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and its relations with industry in cyclical fluctuations ranges
from one extreme view that agriculture plays the sole or pre-
dominant role in the economic fluctuations to another that agri--
culture is nothing but the football of business. To the present
writer, differences between these views nearly disappear or, at
least, the issue becomes clearer if we recognize the significance
and implications of historical development. If we mean by busi-
ness cycle something that can happen only after modern capi-
talistic economy has developed to an advanced stage, agricul-
ture is bound to play a passive role in the business cycle and
to become more and more the football of business. But, on the
other hand, if we interpret business cycle in a broader sense in
which we mean even the cyclical fluctuations of economic activ-
ities before the period, or in the early stages, of industrial revo-
lution, agriculture would play an important role, even a pre-
dominant one, during a certain period in a certain region, in
generating and shaping business cycles. History has shown
that during the process of industrialization food and agricultural
raw materials have relinquished their role in the localization of
economic activities to mineral resources, such as coal. The same
seems to have happened to their role in the generation and shap-
ing of the cyclical fluctuations in economic activities. Further-
more, if we, in explaining economic progress and cyclical fluc-
tuations under the modern capitalistic system, adopt a view that
only the enterprising spirit and technology are generating fac-
tors,'® while the institutional forms, such as production struc-
ture and trade organizations, are at most modifying and shaping
factors, the present controversy is almost entirely irrelevant.
With these implications in mind we may arrive at the {follow-
ing conclusion: whether agriculture plays a role, and what kind
of a role, in the business cycle depends upon the concept of
business cycle accepted, as well as the philosophy of economic
evolution adopted. Furthermore, the role of agriculture does
not remain the same throughout the economic development;
because of the inelasticity of supply and other characteristics
in its production, agriculture, as revealed in price behavior, is
usually subjected to greater changes than industry during cy-

“See Chapter III, Section B, for discussion of this peint.
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clical fluctuations. Agricultural prices always rise more than
industrial prices during a boom, and fall more during depres-
sion. This, however, does not indicate that income changes nec-
essarily follow the same pattern. On the contrary, the relations

of farm income to urban-labor income and capital income pre-

sent a rather different picture.*

COST OF RAW MATERIALS AND LOCATION OF INDUSTRIES

Some industries use agricultural products as raw materials,
among which we may mention the textile, leather, shoe, food
processing, and packaging industries. In the cost structure of
these industries, cost of raw materials usually occupies an im-
portant, and in some cases a predominant, place. Let us take
the cotton textile industry as an example. In China, according
to an investigation undertaken in 1933 by the Institute of Social
Sciences, Academica Sinica, cost of raw materials was 30.5 per
cent of total cost for the 14 pounds-crude cloth, and 27.4 per
cent for the 12 pounds-fine cloth, compared with the direct la-
bor cost, 34.3 per cent and 30.7 per cent respectively.*” In the
United States, according to an investigation made in 1935, cost
of raw materials for different fabrics varies from 33.1 per cent
to 60.7 per cent of the total cost, exclusive of selling expense.*®
Data are lacking as to whether for any single industry the in-
dustrial progress or technological improvements have made the
percentage cost of raw materials higher or lower in the cost
structure. It may, however, be reasonably assumed that either
might have happened. Here we want only to emphasize the fact
that the importance of the raw-material cost in the cost struc-
ture of an industry has two effects. First, the industry that uses
the raw material and the farms that supply it are mutually af-
fected in boom, in depression, and in normal years. The chang-
ing relations of farm income to the profits of the industries that

“ Consult Black's Parity, Parity, Parity (Cambridge, Mass., 1942}, Chapter
8, “The Three Shares of National Income,” and Chapter ¢, “Farm vs. City
Incomes.”

“"Wang Chih-chien and Wang Cheng-chung, Report of a Survey on Cotton
Mills in Seven Provinces of Ching (Shanghai, 1035; in Chinese), p. 222.

“H. E, Michl, The Textile Industries: An Ecomomic Analysis (New York,
1938), p. r1t.
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use agricultural raw materials are a good, although partial, in-
dication of these mutual effects, of which more will be said in
the last section of this chapter. Second, raw-material cost greatly
influences the location of an industry. It is with this aspect that
we are mainly concerned at the present.

Source of raw materials is unequivocally one of the major
factors that determines industrial location, although its impor-
tance varies with different industries, depending upon the char-
acteristics of their production structures. Edgar M. Hoever,
Jr., in his study of the location of manufacturing industries,
asserts that

the advantages of integration between successive stages of a process
further encourages location of any given stage of production either
at the source of its materials or at the point of consumption [mar-
ket], rather than at any intermediate point.

This is because

when there are two materials and production is at the source of ope
of them, or at the market, only two shipments are involved. When pro-
duction is at some ‘‘separate” fourth point, three shipments are
required. Consequently we may say that whenever the minimum-
transport-cost point would be fairly near one of the corners of the
locational figure in the absence of a “loading cost,” the presence of
such a cost will shift it tp that corner. This further restricts the possi-
bility of a “separate” production location away from market and ma-
terials

He thus concludes that much of the geometrical analysis of
transport orientation in terms of separate production points is
rather useless.*® Besides source of materials and market, Hoover
introduces another locational point, that is, natural breaks in
transportation “ . . . a port, a portage, or a railhead, for ex-
ample . . . may offer the same advantages as a material or
market location in so far as the minimizing of the number of
hauls and loading charges is concerned.” *® Therefore, according

*“ Hoover, Location Theory and the Shoe and Leather Industries, p. 57.
“* Usher maintains the same view in his Dynamic Analysis,
“ Hoover, p. 58.
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to Hoover, the influence of transfer costs practically tends to
locate production at markets, at sources of materials, and at
junctions or breaks in the transport network.

Given the “state of the arts” that includes mainly the tech-..
nique of production, localization of economic activities is de-
termined by the patterns of population settlement and the dis-
tribution of natural resources. This implies that given the
technology, location of industries is determined by the forces
operated from bath the market and the source of materials. But
market and source of materials are not mutually exclusive. It
has been shown historically that at the early stage of economic
development, they were harmonized with each other and, in
some cases, even identified as one. The economy of family agri-
culture and household industry is a typical example of it, and
exists in many countries even foday. The “basic agricultural
stratum” of population, as Weber and Ritschl call it,*" is lo-
cated quite simply according to the distribution of natural
resources, with the more fertile districts presumably more in-
tensively occupied and cultivated. With transportation improve-
ments, trade and local specialization develop. A second stratum
of population then comes into being, carrying on simple village
industries for the farmers. Since materials, market, and labor
are all furnished originally by the agricultural population, the
new ‘“industrial superstructure” is located with reference to
that “basic stratum.” It is clear that at this stage of economic
development, market and source of materials are eventually
identified as one locality.

Separation of market from source of materials starts and
goes along with the process of “urbanization,” of which indus-
trialization is but one, though the most phenomenal, stage. At
this stage, market and source of raw materials exist as two sep-
arate forces determining the location of industries. Whether an
industry should locate at the source of materials or at the mar-
ket is principally a question that relates to the characteristics

-of the production structure. Briefly, it depends on the relative
“ See Weber, “Indusirielle Standortslebre”; Grundriss der Sozialékonomik,
vol. VI; Hans Ritschl, “Reine und Historische Dynamik des Standortes der

Erzeugungszweige,” in Schmollers Jahrbuck, 1927, pp. 813-870; and Hoover,
p. 234.
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importance of the cost of raw materials compared to the total
production cost. It can be safely stated that for a group of in-
dustries which use the same kind of raw materials but operate
at the successive stages of production, those of the earlier stages
would be located nearer the source of materials than those of the
later stages. A good example may be cited from Hoover’s analy-
sis of the relation between the leather and shoe industries. He
considers the leather and shoe industries successive stages in
one process. For the same reasons most processing and milling
industries are located nearby the source of materials.

The leather industry [he says], during most of its history and in
most of its branches, has been located primarily with reference to the
cost of transportation of one or another of the materials, and illus-
trates the behavior of a large class of industries of which that may
be said, Shoemaking, on the other hand, is equally representative of
a large class of industries in which costs of transportation have gen-
erally been unimportant in comparison with such advantages as
trained labor*®

Technological changes relocate industries, even those which
use primarily agricultural preducts as raw materials. This is
because, on the one hand, technological changes essentially re-
model the cost structure of an industry; and, on the other hand,
they create new kinds of external economies or create oppor-
tunities for utilizing the old ones.

C. Laecr ForcE as A LinkiNGg Facrtor

The first section has considered the problem of population
and demand for food. In the present section, population will be
viewed as the source of supply from which the labor {orce for
both agriculture and industry is drawn. Taking population as
the source of labor supply, the first problem to be treated is that
of the “optimum’ population, given a group of natural re-
sources and a stage of technological development. The second
problem is the occupational distribution of population, espe-
cially that between agriculture and industry.

# Hoover, p. viii.
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POPULATION AND LABOR SUPPLY

The economists of the orthodox tradition have tended to re-
gard the term supply of labor as synonymous with the total
population. They were thinking only of long-run and not of
short-run changes when they spoke of shifts in the labor supply
which would be occasioned by variations in the rate of remu-
neration. It appeared to them that, at any one time, the supply
of labor was fixed when total population was given. The un-
soundness of this view was pointed out long ago by Longe in
his attempted refutation of the ‘\}age—fund theory. He said that

A supply of labour is a supply of potential work and every prac-
tical man knows that the quantity of work to be got from labourers is
no more determined by their numbers, than the quantity of apples to
be got from an orchard by the number of trees in it

In modern times, besides other writers who have occasionally
pointed out the defects of the traditional view, Douglas, in his
valuable analysis of the theory of wages, has launched a strong
argument against it, which runs as follows:*

The supply of labor may differ very appreciably between two coun-
tries which have equal populations and identical age distributions.
First, within the same age-groups the proportion gainfully employed
may vary because of differences in social tradition and in wages.
Second, the number of hours worked per day may differ. Third, the
number of days which the worker absents himself from labor may
differ. The supply of labor is not, therefore, as most classical econ-
omists have conceived it, identical with the siock of labor available
but may vary quite widely as between two otherwise identical popu-
lations. It follows, therefore, that changes in the rate of remuneration
may affect the quantity of labor which offers itself at any one time,
since each of the three variables enumerated above may fluctuate with
variations in the rate wages.

“F. D. Longe, 4 Refutation of the Wage-fund Theory (Baltimore, 1g904;
reprinted upder the editorship of J. H. Hollander), pp. 55-56; original print-
ing, London, 1866.

® Paul H. Douglas, The Theory of Wages (New York, 1934), pp. 269-270.
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Practical economists® who have been outside the classical
traditions have recognized this tendency of the short-run sup-
ply of labor to bear some functional relationship to the rate of
wages. The majority of the English mercantilists of the seven-
teenth and eighteenth centuries, for example, believed that the
supply curve of labor was “negatively” inclined, and that an
increase in wages caused a decrease in the amount of work done
and that a decrease in wages would cause laborers to work more
hours. That the supply curve of labor, in so far as the propor-
tions employed are concerned, is negatively inclined has been
statistically confirmed and reinforced by Douglas.®®

As to the relationship between wages per hour and the num-
ber of hours worked, which is to be considered as a main vari-
able in the short-run supply of labor, Knight has pointed out
that a worker would rationally work only to that point where
the utility or satisfaction derived from the money received for
the last unit of employed time was just equal to the disutility
experienced as a result of that same unit of work.*® Increases
in wages would cause a decrease in the quantity of labor offered,
while a decrease in wages would presumably have the opposite
effect. He therefore believed that the short-time supply curve
of labor so far as hours were concerned was negatively inclined.
The soundness af this line of reasoning has been challenged by
Lionel Robbins who has pointed out that were it invariably true
then no one would work longer hours in return for a higher in-
come. He reasons, with logic, that whether or not one works
shorter hours with more pay or longer hours with less, depends
on the elasticity of demand for income in terms of effort.* Rob-
bins does not, however, define “effort,” and this ambiguity
makes his argument seem more difficult than it really is.

The present essay will not enter this controversy. Here only
two points will be made. First, the question of whether a Ia-

A term used by Douglas; see his Tkeory of Wages, p. 270.

* Theory of Wages, Chapter II, “The Short-run Supply Curve of Labor,”
especially pp. 272-294.

“Frank H. Knight, Risk, Uncertainty and Profit (Boston and New York,
1921}, pp. 119-118.

® Lionel Robbins, “On the Elasticity of Demand for Income in Terms of
Effort,” Economics, June 1930, Pp. 123-129.
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borer works for more hours when wages decrease and curtails
his working hours when wages increase can be answered only
with reference to the “income level” to which his earnings be-
long. The effect in question is most likely to operate for laborers
of lower income levels, while for those of higher income levels
it is usually not likely. But what income level should be con-
sidered low and what considered high depends upon many fac-
tors, and varies from country to country, and changes from
time to time. Secondly, that the supply curve of hours of work
is negatively inclined with respect to earnings may be best in-
dicated by agriculture. During depression or in a time of bad
harvests, farmers tend, and in some cases are bound, to work
longer hours, mostly in side-line industries, in order to meet
the requirements of a living that is tolerable to them. This is
true on commercialized as well as on peasant farms. The ex-
perience of American farmers during the great depression
which began in 1929 is a good example. The real income of the
farmers per unit of product and per hour of work greatly de-
clined. The farmers attempted to counterbalance this shrinkage
at least in part by working longer hours. The same happened
for farmers in the eastern part of China around 1929 when silk
exports drastically declined and reduced in a great measure the
farm income for that region.

The long-run supply of labor is determined not only by all
the factors which influence the short-run supply of labor but/
also by the volume and rate of population growth.®® The growth
of population works with effects in two directions. One is on the
demand side where it brings new demand for food and for other
necessary consumption goods. The other is on the supply side
where it brings into the economic society a new labor force
which will be used either for exploitation of new territories and
for undertaking of new industries or for intensification of old
production lines, or will be merely put aside in idleness. If these
two forces of the opposite sides are kept at a rate of progress
which equals the old one, as in Cassel’s “uniformly progressive

“See Douglas’ Theory of Waoges, Chapter 13, “The Long-run Supply of
Labor as Conceived by Economists and Students of the Population Problem,”

in which he discusses the problem in question from Malthus' theory of popula-
tion to Raymond Pearl’s law of population growth,
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state,” °® there will arise no new maladjustments. If forces of one
side exceed those of the other, for example, if demand for food
exceeds the increased production of the new labor supply, even
taking into consideration the new product that can be used for
exchange with other communities, a lowering of the standard
of living for the community in question is bound to occur. The
classical theory of population, from Malthus downward, has
kept only this aspect in mind. It should be pointed out that the
classical theorists have not considered the factor of the increase
in productivity. In a stationary economy in which productivity
does not increase, or increases at a rate which does not com-
pensate for the difference by which demand overrides the sup-
ply, the law of diminishing returns is likely to operate, espe-
cially in agriculture. This would of course make food shortage
a more serious problem as time goes on. But productivity and
its rate of increase is such an important factor that no one deal-
ing with economic problems can afford to neglect it. It is on this
ground that the classical theory of population gives way.

By taking into consideration changes in productivity, the
modern approach of “optimum” population is quite different
from that of the classical economists. The idea of improvements
as changes in the technique of production which may some-
times make a larger, and sometimes a smaller, population desir-
able, was completely foreign to the classical theory. The opti-
mum of J. 8. Mill, who is considered by some writers the father
of the optimum theory of population, is fixed once and for all,
and is unaffected by any improvement whatever. The optimum
of modern theory, on the other hand, is one which is continu-
ally shifting; it is essentially a function of the “progress of im-
provement.” **

* Gustav Cassel, Theory of Secial Economy, English edition (London, 1932),
I, 34. It is to be noted that Cassel’s uniformly progressive state does not
present any essential differences from a stationary state, because in both cases,
there is no increase in per-capita capital.

* Robbins, “The Optimum Theory of Population,” in London Essgys, p. 111.
That the optimum population must be a “changing” figure and that the concept
should relate to “productivity” was long ago suggested by Edwin Cannan. As
early as 1888, when Robbins' Elementary Political Economy was first published,
he said in the preface (p. 111) that *it is not true that an increase of popula-
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Given an increasing measure of birth-control, the direction and
pace of which are mainly determined by economic factors, or standard
of liviag, and constant progress in the arts of industry, the “optimum

popalation” will be a moving figure that will give the highest income
per head.™®

Thus an area is “over-populated” when fotal returns per head
(per capita) are less than they would be if the population were
a little smaller, and this is a point which may be reached long
before there is any question of “pressure on the means of sub-
sistence.” * On the whole, the approach by modern economists
is concerned with the relation between the ‘“size of population”
and “productive efficiency,” or, in other words, the amounts of
all the other factors which cobperate with labor in production
and the technical coefficients of production. From a considera-
tion of this relationship arises, as against Malthusian maximum
population, the concept of an “optimum population” consistent
with a given amount of subsistence. The optimum population is
that population which, with given amounts of other factors {in-
cluding land, productive technique, capital, and organization),
will produce the “maximum product¥ Any increase or decrease -
of the population above or below that size will diminish the
_.product#° This optimum, in contrast with the one proposed by
1. 8. Mill, is not a size fixed for all time: it is determined only
" by reference to all the other data of the economic system.

OCCUPATIONAL SHIFTS OF POPULATION

Trade and migration of labor are generally considered as al-
ternatives. This means that any two regions may exchange
either their finished products or their factors of production, of

tion must always diminish the productiveness of industry or that a decrease
of population must always increase the productiveness of industry. No more
is it true that an increase of pepulation must always increase the productiveness
of industry, and a decrease, vice versa. The truth is that the productiveness of
industry is sometimes promoted by an increase of population and sometimes
by a decrease of population.”

%7T. A. Hobson, Economics and Ethics (New York and London, 1929),
Part IV, Chapter 6, “An Optimum Population,” p. 345.

* Robbins, “The Optimum Theory,” p. 120.

® Roll, Elements of Economic Theory, p. 215.
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which labor is considered a primary one. A different way of say-
ing the same thing is a statement made by Rosenstein- Rodan
that “if the principles of international division of labor are to
be applied, labor must either be transported towards capital
(emigration), or cepital must be transported towards labor (in-
dustrialization).” ¢ This is true as well for interregional move-
ments within a political regime. However, a distinction must be
made between labor migration from one region to another and
labor transfer from agriculture to other production fields. La-
bor migration is in most cases due simply to the pressure caused
either by famine or by a surplus in the local laber supply. Mi-
gration in the Asiatic countries, such as migratory moveinents
from India and China to areas in the South Pacific, is a typical
example. Here technological changes are not necessary. Such
transfers are in the nature of “extensification,” rather than “in-
tensification,” of production. Labor transfer from agriculture to
other production fields, on the other hand, is due mainly to the
technological changes occurring in a given economic society, or
due to the increased demand for labor in other production
fields, such as industry and trade, simply because of expansion.
Labor transfer in this sense is a change of occupation or em-
ployment, and thus it may or may not cause migration of labor
between regions. It could occur long before industrialization
takes place, but the latter has made it and will continue to make
it operate most impressively in the history of economic evolu-
tion.

The basic reason far occupational shifts, as revealed in the
labor transfer from agriculture to other production fields, may
be found in the differences of the per-capita monetary returns.
While it is difficult to make any accurate calculation concern-
ing the incomes derived from agriculture, it seems safe to say
that, excluding large farmers in the newer countries, plantation
owners in colonial countries, and a few large European farm-
ers —- these form only a very small proportion of the total num-
ber of farmers — the actual return per capita from farming is
smaller than that derived from industrial, commercial, and

*“P. N. Rosenstrin-Rodan, “Industrialization of Eastern and Southeastern
Europe,” Economic Journal, June-September, 1943, p. 20z.
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professional occupations.®” Such a difference or gap becomes
greater when industrial and commercial expansion is on the
way, especially during eatly stages of industrialization. How-
ever, the difference in monetary returns is not the only reason
for labor transfer between production fields, and further dis-
cussion of this point will be found in Chapter V. It is also to be
recognized that there are many factors which offset the low
monetary returns in agriculture and contribute to keeping agri-
cultural labor from moving to other production fields. Among
these are the element of security attached to the possession of
land, independence of the peasant from the regimentation in-
evitable in industry, and satisfaction derived from seeing the
living results of labor in plants, trees, crops, and animal life.
Another factor to be noted in the mobility of labor and in the
determination of gainful employment is the composition of the
family. If we assume that the location of the family is domi-
nated by the activities of the chief breadwinner, gainful em-
ployment must be sought by the other members of the family
in that locality. The labor force represented by these members
of an established family seeking employment can best be de-
scribed as “externally conditioned’” labor. The location of such
workers is determined by conditions external to the employ-
ment which they find.®® Any economic activity which draws
by positive factors a certain number of chief breadwinners will
give rise to a reserve of labor available for other occupations.
Statistics for the United States have shown that from 1870
to 1940 agricultural labor has decreased both absolutely and
relatively. In absolute numbers, agricultural laborers in 1940
were only 56.6 per cent of those in 1870, in spite of the fact that
the total number of workers of all kinds increased three times
in the period concerned. In percentage agricultural labor has
decreased from 47.3 per cent of total workers in 1870 to 17.5

® For example, in the United States, it has been statistically shown for the
year 1924 that the income per capita of persons engaged in agriculture {(annual
average $281) was found to be about two-fifths of the average income per
capita in all occupations (annual average $712). See Royal Institute of In-
ternational Affairs, World Agriculture: An International Survey (London,
1932}, P. 59.

*® Usher, Dynamic Analysis, p. 43.
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per cent in 1940. Workers in the manufacturing and mechanical
industries have maintained the same relative importance {around
28 per cent of the total) throughout the period, yet their abso-
lute number has trebled. Workers in transportation and in trade
have both increased ten times in the period; their relative ra-
tios have been raised respectively from 3.2 to 9.2 per cent and
from 4.6 to 13.8 per cent. Both absolute number and percent-
age have been tremendously increased in the same period also
for persons engaged in professional service, public service, and
clerical occupations.® Such a type of occupational shift —a
permanent or long-run transfer from agricuiture to other pro-
duction fields — is among the main features that characterize
the process of industrialization.

The historical aspect of occupational shifts may be linked
with the locational aspect of economic activities. When indus-
try and agriculture were closely associated, their localities were
almost identical. That is to say, both industrial and agricultural
activities were centered in places where food and other resources
for the necessities of life were abundant. At that time industrial
and agricultural labors were almost identical or, at least, closely
associated. Not only were large numbers of specialized indus-
trial workers maintained in close social and economic associa-
tion with agricultural workers, but z2lso the farm households
supplied large amounts of part-time labor for industries which
were located nearby. When commercial expansion was under
way, ports or junction points of rivers became centers in which
persons engaged in trade and where light industries were con-
verged. Labor migration as well as occupational shifts began
to occur, and trade and allied activities began to separate
from agriculture. It was not uatil the period of the so-called
Industrial Revolution that such separation, more particularly
the separation of industry from agriculture, began to operate
effectively and impressively. It is evident that different indus-
tries have different locations, determined in the main by the
resources and labor they employ in terms of their cost struc-
ture, given a state of technological development. In some cases,

* Statistical sources, H. D. Anderson and P. E. Davidson, Occupational Trends
in the United States (Stanford University, 1940), Table 4, pp. 16-17.
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such as the leather industry, resources — raw materials — were
the major factor determining the location; in some cases, such
as the shoe industry, labor was the chief one.%> But, in the last
analysis, in a society where industrialization has already begun,
power resources, of which coal is most representative, are to be
regarded as the main factor in the localization of economic
activities. This is because in modern society some industries
which must use coal as power have become so predominant that
other economic activities must be accordingly adjusted and re-
oriented. In this case, labor as a social factor of production
must submit to the power resources which are geographically
localized.®®

Besides the “long-run” occupational shifts, there is “sea-
sonal” as well as “cyclical” labor transfer between different
productional lines. Seasonal transfer occurs most frequently in
crop farming during the period when harvesting is finished and
sowing is not yet begun. During that period there is a temporary
surplus in agricultural labor, even assuming that all farmers
were fully employed in cropping time. This is especially so in
a peasant country where industries are almost entirely small
scale, and are located not far from the residence of farmers.
Such industries are among the so-called “rural industries,”
which have long been the “side-line” undertakings for rural
families. There is even seasonal migration between different
countries. This has happened in continental Europe as well as
in Great Britain, where transport facilities made the migration
possible. For example, before World War II started, Irish la-
borers came into England and Scotland every year for harvest-
ing and potato picking, and a large number of Polish agricul-
tural workers moved annually into Germany for sugar-beet
cultivation. The German employers maintained that it would
be impossibie to carry on the sugar industry without the assist-
ance of the Polish workers, owing to the seasonal nature of the
work, the comparatively high wage demanded by German work-
ers, and the rural exodus of the latter to the towns. On the eve

* Hoover, p. viii.

* Tt should be noted that transmission of electrical power also has had rev-
olutionary effects on the locational aspect of industry,
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of World War 1 annual seasonal migration from other nations,
mainly Poles from Russian territory, to Germany had increased
to 40,000.%” This labor movement between regions differs from
an occupational shift that requires a change in production lines,
but it has profound bearing on the occupational shift, because
it saves for the region or country into which workers have
moved an amount of native labor that can be transferred into
other production fields.

Cyclical labor transfer between production lines presents
different pictures, depending on the phases of the cycle under
analysis. During the upswing there is a tendency for agricul-
tural workers to move into industrial lines, because by that
time a great industrial as well as commercial expansion is under
way while agricultural production has been kept more or less
steady. The boom caused by World War II is a typical case.
Many workers, including women and children, moved from
farms, along with those already in the urban areas, into the war
plants. Such a cyclical transfer may turn out to be a long-run
transfer if the boom can be maintained. But uvsually when a
boom is over those who are “last in” are “first out.” These
workers will have to go back to their original occupations, most
of them back to agriculture, some staying home and some shift-
ing to other production lines which are even less remunerative.
This leads to a situation of “disguised” unemployment.®® It is,
however, to be noted that wage rigidity as caused by labor union
movement and social insurance as promoted by government
action also have some influence on labor transfers during de-
pression. Wage rigidity is clearly shown, for example, for the
United States in that during the depression of the 1930’s, agri-
cultural net income largely disappeared, likewise capital in-

" World Agriculture: An [International Survey, p. 68.

*In interpreting “disguised” unemployment, Joan Robinson says: “A decline
in demand for the product of the general run of industries leads to a diversion of
labor from occupations in which productivity is higher to others where it is
lower. The cause of this diversion, a decline in effective demand, is exactly the
same as the cause of unemployment in the ordinary sense, and it is natural to
describe the adoption of inferior occupations by dismissed workers as ‘disguised’
unemployment.” See her Essay in the Theory of Employment (London, 1937),
p. 84.
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come, but wage rates continued to remain on a relatively high
level.® It has been an extreme view that price-wage rigidity or
inflexibility is a necessary condition underlying the existence
of unemployment. According to this view, the tendency for la-
bor to transfer back to original, or shift to other, occupations
during depression under the form of disguised unemployment
is hastened by wage rigidity.

D. Tae FARMER AS A BUYER AND A SELLER

The classical economists have made their analysis, with al-
most no exception, upon the assumption of free and perfect com-
petition. It is only in the last two decades, especially since the
publication of Joan Robinson’s and Chamberlin’s books in 1933,
that the theory of imperfect and monopolistic competition has
been given more attention, particularly in dealing with economic
policies. But it is still generally assumed that imperfect or mo-
nopolistic competition™ exists only in industrial markets (mar-
kets for industrial goods), while in agricultural markets (mar-
kets for agricultural goods) perfect competition or something
approaching it has long existed and still prevails. A further in-
vestigation into the facts makes one recognize how unrealistic
is the assumption that perfect competition prevails in agricul-
tural markets.™ It is unrealistic not only in modern capitalistic
society, but also in a society where industrialization has not
taken place. It should be pointed out, however, that the concept
of perfect competition itself has been changing all the time

* Black, Pority, pp. 100-101.

™ The term “imperfect” competition and the term “monopolistic” com-
petition are used here interchangeably under the assumption that their differences
are not so great or so significant as to invalidate the general statements in the
present analysis. But their distinction must be borne in mind, for which Cham-
berlin has specially and painstakingly written an article (“Monopolistic or
Imperfect Competition?” Quarterly Journal of Economics, August 1937, PP
557—380). J. A. Schumpeter has made a distinction between the two by taking
“monopolistic” competition together with bilateral monopoly and oligopoly as
three standard instances of “imperfect” competition {Business Cvcles, 1, s7).

" Some writers have recognized this point, for example, W. H. Nicholls in
his Theoretical Analysis of Imperfect Competition with Special Application to
the Agricudinral Industries, which so far is almost the only systematic treat-
ment of the subject. Most writers, however, have not examined the periods pre-
ceding modern capitalism.
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since economics as a science was first established. According to
the rigid standard set by modern economists for perfect or pure
competition, under which any kind of locational limitations,
service differentiation, institutional obstacles, and human igno-
rance must be excluded, there has never been such a thing as
perfect or pure competition in our history and, very probably, it
will never actually exist so long as behavior of human beings is
involved.

The present section is intended to deal with the markets in
which the farmer appears as a buyer and those in which he
appears as a seller. It will refer to the situation of both an in-
dustrialized country and a society where industrialization is yet
to occur.

THE FARMER AS A BUYER

It has been shown by purely theoretical reasoning that price
is higher and the scale of production smaller under monopolistic
competition than under pure competition.” It has also been
ascertained by some statistical inquiries and factual studies that
monopoly, oligopoly, and monopolistic competition have long
prevailed in most industrial markets since concentration of in-
dustrial power began to occur. The concentration has been
especially accelerated in the last and in the present century in
the highly industrialized countries owing to great progress in
technology and gigantic expansion of the financial organization.
In this respect, the farmer, as any other consumer, would suffer
from paying a higher price than if pure competition really
existed. But to what extent a farmer suffers depends upon the
composition of his purchasing budget. This is because the na-
ture and degree of monopoly are different for different indus-
tries. It may be reasonably assumed that a typical farmer in a
modern society would have to include the following items of
goods and services in his purchase budget: for production pur-
poses — agricultural implements, commercial fertilizer, and
railroad services; for consumption purposes — clothing, shoes,
and household appliances; for both purposes — automobiles and

™ Chambetlin, Monepolistic Competition, Chapter 3, “Product Differentiation
and the Theory of Value,” especially the last section, pp. 113-116.
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radios. All these items, except clothing, shoes, and household
appliances, are classified, in an empirical study of American
industries,™ into groups belonging to “monopolized” markets in
which either a few firms control the whole supply or one or a
few firms control a major part of the supply. The “competitive”
nature of the markets even for items of clothing, shoes, and
household appliances is doubtful because elements of monopoly
due to location, institutions, and human knowledge or ignorance
are never absent in any market for any goods or services.

Thus we may conclude that in the market for industrial goods
the farmer has to pay a higher price for the same amount of
goods, or get less goods for the same amount of payment, in the
present society than in a society where pure or perfect com-
petition could be realized. However, this is only in reference to
the short-run market relationship. The long-run technological
progress that would have the effect of reducing cost and price
and that would benefit the farmer as a consumer is not consid-
ered here, because it is assumed given in the present discussion.

The monopolistic element as revealed either in the form of
oligopoly or in that of monopolistic competition surely ante-
dated modern capitalistic society. It existed long before modern
industrialization was introduced, although its nature has since
changed and the extent of it has been accelerated along with the
process of industrial concentration. It is obvious that it also
exists, at the present time, in those countries where industrial-
ization has made no appreciable start, but contact with other in-
dustrialized countries has already begun and economic relations
with the latter have tended to be closer than ever.

Historical studies have shown us that it would be a complete
mistake to envisage the markets in any period preceding modern
capitalistic economy as competitive and absent from the mo-
nopolistic element, especially markets under the guild system
which were almost entirely monopolistic in nature.

The gild merchant always looked after foreign commerce. It super-
vised the crafts until they grew powerful enough to form chartered

7 Temporary National Economic Committee, written by Clair Wilcox, Com-
petition and Monopoly in American Industry, Monograph No, 21 {Washington,
1940).
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organizations of their own, Even then, the craft output for export
had to conform to the requirements of those who had a monopoly
over exporting, and many of these particular craftsmen were not
financially independent of the exporters . . . To keep down the price
of food and bolster up that of the articles exchanged for it, the asso-
ciation of merchants [merchant gild] had to prevent the appearance
of independent middlemen. ™

The monopolistic element was revealed in the production of
crafts as well as in the marketing of their products. Pirenne has
described the medieval craft in a simple statement. *“In its essen-
tials, the medieval crait may be defined as an industrial corpora-
tion enjoying the monopoly of practising a particular profession,
in accordance with regulations sanctioned by public author-
ity.” ™ It may be said that the aim of the craft was to arrive at
a “fair price” or a “just price” and to guarantee equality of
opportunity, and, therefore, this kind of monopoly is to be dis-
tinguished from modern monopoly which aims mainly at max-
imization of profit. But a moment’s consideration makes it evi-
dent that the fair price of the medieval craft is in no way different
from a price claimed by modern industrialists which consists
of “cost of production plus a reasonable margin of profits.”
Cost of production and “reasonableness’ of profit margin, how-
ever, are both controversial and ambiguous concepts, and by
ne means, even if realized, insure the existence of pure or per-
fect competition or the absence of the monopolistic element.
Moreover, entry into business was more restrictive under the
medieval guild system than in modern capitalistic society so far
as institutional ohstacles are concerned.

In the present day, China may serve as another example of
a country where industrialization has just begun, although con-
tact with other industrialized countries started almost a century
ago. In China, several commodities which constitute the major
items in the farmer’s budget, especiaily for cash expenditures,
have long been sold under the monopolistic markets. One of the

™ Melvin M. Knight, H. E, Barnes, and F. Fliigel, Economic History of
Europe (Boston and New York, 1928), pp. 215, 216.

"™ Henri Pirenne, Economic and Socigl History of Medieval Europe (New
York, 1927), p. 134.
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most conspicuous examples is salt. Salt, as one of the necessities,
has for centuries been produced and distributed by a small num-
ber of privileged merchants who obtained the monopoly of
transporting and selling it by paying, usually in advance, a cer-
tain amount of cash to the government. These privileged mer-
chants distribute the salt to wholesalers as stipulated in the fran-
chises given by the government. Local grocers in small towns
purchase salt from these wholesalers, whose stores are generally
located in cities, and then sell it to local people most of whom
are farmers. The wholesale price of salt is entirely determined
by the privileged merchants, with some modifications by the
wholesalers. Local grocers have no voice in the determination
of their purchase price, but have great or sole infiuence in deter-
mining their selling price. If it happens that there are only a few
grocers in one locality, the selling price is most likely to be the
one that can best be explained by the theory of duopoly or
oligopoly or monopolistic competition. In whatever form it may
be, farmers have to pay a higher price for salt than they would
otherwise. Another important item in the cash expenditures of
Chinese farmers is that for agricultural implements, most of
which are products of local blacksmiths. Prices of these prod-
ucts are in general determined among the local blacksmiths
themselves, with reference mainly to the price of pig iron, which
is usually monopolized by foundries in cities or big towns. In
recent decades, kerosene has become a popular item in the
household budgets of Chinese people living in urban as well as
in rural areas. Most of the kerosene consumed by Chinese
families is a product of the Standard Oil Company of the United
States, which has several agents in China. The price of kerosene
is determined, as some investigations have shown, almost en-
tirely by the seller under oligopolistic or monopolistic conditions
in the form of price leadership.™

THE FARMER AS A SELLER

Many economists take a view that perfect market or some-
thing approaching it exists in agriculture through the free play

™ Compelition and Monopoly in American Industry, pp. 127-139.
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of competitive forces.”™ They take this view mainly because
they think that in agriculture the number of sellers is so large
and the unit of enterprise is so small as to exert no perceptible
influence on the prices of things sold. It must be admitted that
this is one condition for perfect competition, but there are
several others which are as essential as this one and which do
not exist in the agricultural market. First of all, the number of
buyers is often very small, or at least much smaller than that of
sellers, so far as a given locality is concerned.™ Second, it would
be absurd to assume that institutional restraints and locational
obstacles are absent in the agricultural market and hence that
prices and the mobility of resources are not restricted. Finally,
it would also be absurd to assume that farmers have perfect
knowledge of the market in which they buy and sell. Therefore,
the conclusion is that also in the agricultural market there pre-
vails imperfect competition or “monopsonistic” competition, a
term which includes duopsony and oligopsony and more appro-
priately describes the monopolistic element on the buyer’s side.

Under monopsonistic competition prices to farmers are lower,
just as under monopolistic competition prices to consumers are
higher, than if perfect competition existed. In a highly indus-

7 For example, Mason takes the view that “markets in which the demand for
the products of an individuval firm is perfectly elastic have probably never ex-
isted outside of agriculture and, at times, the organized produce and security ex-
changes.” Also he says, “with the decline in the relative importance of agricul-
ture there has declined the importance of purely competitive markets, against
this dictum may be set the fact that with the rapid improvement in trans-
portation the area within which these markets might justly be described as
purely competitive has increased.” It is significant to point out the close bear-
ing of the improvement in transportation on the weakening of the position of
local monopoly, but it is highly questionable to regard agricultural market as
a purely competitive one. However, Mason is right when he says that “pure or
perfect competition is a concept which has never accurately described a large
sector of economic reality.” See Edward $. Mason, “Industrial Concentration
and the Decline of Competition,” in Exploration in Econemics (New York and
London, 1936), pp. 434-443, especially p. 436.

™ Here a little explanation is required. In a country like China, compared with
a country like the United States, the number of buyers (merchants) in the ag-
ricultural market would be much greater. But so far as a given locality or a
given market area is concerned, within which trapsport facilities make goods
accessible from sellers to buyers, the monopoalistic situation would be the same
with respect to “number.”
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trialized country like the United States, it has been shown that
imperfect competition prevails in agricultural processing and
distributing industries.™ Except for the highly perishable farm
products, perhaps the most typical marketing channel is
“farmer — local assembler — central wholesaler — retailer —
consumer.” Among the middlemen, the central wholesaler, who is
located at the bottleneck of the marketing process, is most likely
to both buy and sell under conditions of imperfect competition.
A few dominant wholesalers may be, in technical terms, at the
same time oligopolists and oligopsonists. On the other hand, the
country assembling agency, if it is not integrated with later
stages of the marketing process, may sell (to the central whole-
saler) under pure competition but buy (from farmers) under
impetfectly competitive conditions because of locational factors
or local producers’ preferences. The monopoly elements that
exist in agricultural markets are: market sharing, other non-
aggressive price behavior, price leadership, bilateral monopoly,
price discrimination, product and service differentiation.®

The most typical marketing channel for farm products in the
United States (as mentioned above) is also the most popular
one for farm products in China, especially for rice, wheat, and
soybeans in the southeastern part.®* The central wholesaler and
the local assembler occupy the strategic places in the marketing
of grains as well as cotton, which are the most important com-
modities in the Chinese agricultural market. It is true in China
as in the United States that a few dominant wholesalers are at
the same time oligopolists and oligopsonists. The only differ-
ence is that, while in the United States the whole country is
included, in the case of China only a given market area is con-
cerned because of the lack of a national system of transporta-

™ Nicholls, Theoretical Analysis. For a brief discussion, see the same author's
“Imperfect Competition in Agricultural Processing and Distributing Industries,”
Canadian Journal of Economics and Political Science, May 1944,

® Nicholls, “Imperfect Competition,” pp. 150-151.

® Detailed discussions on the marketing channel of foed products in China
are given in the following two books: Chang Pei-kang and Chang Chih-i, The
Grain Markets in Chehiang Province, Monograph Ne. 14, Institute of Social
Sciences, Academica Sinica (Shamghai, 1940; in Chinese); and Chang, Feod
Economy.
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tion. The country assembling agency, on the one hand, appears
to be one among a fairly large number of competitive sellers to
the central wholesalers in a.greater market area, but, on the
other hand, constitutes with a few others a group of oligopso-
nists to farmers in a market smaller in size and local in nature.
It is at this joint of the market channel that the farmer receives
a price lower than it would otherwise be.

It has already been shown that under monopolistic competl-
tion the scale of production is smaller than under pure com-
petition. This means, in the industries where monopolistic com-
petition exists, less use of, and hence less demand for, raw
materials of which farm products constitute a part. On the
other hand, we know also that agricultural production is more
steady and more difficult to adjust to industrial fluctuations.
The interplay of these two forces — demand and supply — has
the effect of depressing the prices of farm products.

It is to be noted that under imperfect competition the farmer
as a seller of labor receives a lower wage than if perfect com-
petition existed. It is now generally accepted that “a sloping
demand curve [under monopolistic competition] . . . reduces
the remuneration of a factor below the value of its marginal
product.” 8 Such a factor of production may, among other
things, be labor. In the case of labor, Joan Robinson, following
Pigou, calls it “exploitation.” * The fundamental cause of ex-
ploitation, according to Mrs. Robinson, is the lack of perfect
elasticity in the supply of labor or in the demand for commod-
ities.®* To whatever causes it may be due, labor, as a factor of
production employed in the industries where imperfect com-
petition prevails, receives a lower wage than otherwise. This
has the effect of reducing farm wages because of the indirect
competition of the lower wages in industry. To what extent the
effect exists depends upon the mobility of labor between the

® Chamberlin, Monopolistic Competition, p. 187.

® Chamberlin criticizes Mrs. Robinson for using the Pigovian definition of
exploitation, which, to Chamberlin, is appropriate only to conditions of pure
competition, but not {o the situation where monepolistic competition exists. To
Chamberlin, ¢/l factors are necessarily “exploited” under moncpolistic compe-
tition. Monopolistic Competition, pp. 182-183.

™ Robinson, Economics of Imperfect Competition, p. 281.
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production fields concerned. Another factor which lowers farm
wages is also to be noted. It has been stated above that the scale
of production in monopolized industries is smaller than under
pure competition, and, therefore, less labor is employed by these
industries. This means that “labour is turned away to compete
with farm labour, reducing farm wages, and by indirect com-
petition turning more farm labourers into renters (thereby rais-
ing rents and reducing renters’ returns).” ® To what extent this
effect operates aiso depends upon the ease with which labor is
transferred from factory back to farm.

™ Shepherd, Agriculiural Price Analysis {1941 edition), p. 394.



CHAPTER I1I

THEORY OF INDUSTRIALIZATION

A p1scussIoN of the concept and patterns of industrialization is
imperative, because the term industrialization conveys many
different meanings which occasionally cause unnecessary am-
biguity. It is not necessary for everyone to agree on one defini-
tion or conception of the term in question, but some basic points
must be considered and clarified before any definition is
attempted. After that, I shall try to explain “why,” and to de-
scribe “how,” industrialization, as a process of economic trans-
formation, has taken place. The “why” problem inevitably in-
volves personal opinion and judgment, and will invite further
controversy. The problem will be approached as objectively as
possible. The “how” problem is chiefly a descriptive and his-
torical one. Some theories or explanations will be included be-
cause any description of a time sequence cannot be very effec-
tive without some sort of theory behind it.

A. INDUSTRIALIZATION Vs. INDUSTRIAL REVOLUTION

Clndustrialization may be defined as a process in which
changes of a series of strategical production functions' are tak-
ing place. Such changes may first appear with a production
function of an individual firm, and later on spread over the
society with s a dominance as to constitute a social produc-
tion function.’sThe “strategical”” production functions are those

!'The production function is usually written as P = f (a, b, ¢, . . .), where
P is product and a@, b, ¢, . . . are productive services or factors used in the pro-
duction. It is also written in the Ceobb-Douglas formula; p = bLRCj for two
dimensions, or P — & 4+ kL 4 jC for three dimensions. As for the latter, see
discussions given by M. Brogfenbrenner in his article “Production Function:
Cobb-Douglas, Interfirm, In&ﬁrm," in Economelrica, January 1944.

' A social production functibn i%conceivable only if free competition prevails,
under which most related to our ﬁs&nt point is the free mobility of factors of
production. In view of the actual existence of imperiect competition, the con-
cept of social production function is useful only for theoretical analysis.
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the changes of which are generating and determining the
changes of other production functions, while the latter may
appropriately be termed ‘induced.”\From the experience of
various industrialized countries, chariges of such strategical pro-
duction functions can be best illustrated in the fields of trans-
portation, power industry, machinery industry, iron and steel
industry.

The foregoing definition of industrialization is only a tenta-
tive one as conceived by the present writer, and is broader than
most definitions or interpretations given by. other writers.® It
indicates the characteristic changes in the economic world dur-
ing the past two centuries, and igcludes both industrial develop-
ments and agricultural reforms.&? all production lines — manu-
facturing and mining as well as agricultural — are classified into
capital-goods and consumption-goods industries, it is obvious
that those strategical production functions are mostly connected
with capital-goods industries. It is also evident that almost all
agricultural enterprises and part of the manufacturing indus-
tries, such as the textile and the shoe industries, belong in the
field of consumption-goods industries. Undes this classification,
agricultural enterprises would be subject to the influence of the
same strategical production functions as would any other con-
sumption-goods industry. It is in this sense that industrializa-
tion under our definition would include “industrializing” both
manufactures and farms{f Referring to the history of the past
two centuries, we can see clearly how strategical innovations*

® A definition or interpretation most generally understood is that industriali-
zation stresses the increase of manufacturing and other secondary preoduction as
compared with agriculture and other primary production. See Eugene Staley,
World Economic Development (Montreal, 1944), p. 5. This interpretation or
understanding excludes the case where agriculture, while having been “industri-
alized,” still occupies the predominant place in the whole economic society. The
example nearest to this case is that of Denmark,

> * Schumpeter defines innovation as the setting up of a new productmn func-
tion. Under this conception, the strategical innovations may be identified with
the changes of our strategical production functions. For further interpretation
of innovation, the reader is referred to Business Cycles, I, 87-102. Black has re-
cently made a valuable analysis on innovations in agriculture, of which some
may be taken as strategical (at least to agriculture) and some as induced, ac-
cording to our classification. See “Factors Conditioning Innovations in Agricul-
ture,” Mechkanical Engineering, March 1945.
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have brought into being and intensified a process which we call
industrialization. Most conspicuous of these innovations are:
the use of railroads and of steel ships and motorization in trans-
port; extended use of the steam engine and electrification in
power industry; invention and application of machines to manu-
facture and agriculture; and the making of machine tools. )
“These strategical innovations or changes of strategical pro-
“duction functions have further intensified the organizational
changes accompanying the rise of the modern factory system,
marketing structure, and banking institutions. All these changes
have been working their way into the production structure of
agriculture as well as the manufacturing industry, and thus
have essentially characterized, and undoubtedly will continue
to characterize, the process of industrialization. .}

Other writers have arrived at a similar concept of industrial-
ization. Among_them\Paul M. Sweezy is especially worthy of
mention. He \defines industrialization as the establishment of
new industries, or building new means of production.

If we start [says Sweezy] from an economy which possesses virtually
no industry (aside from handicraft) it is apparent that it is capable
of undergeing a transition, usually called “industrialization,” during
which the preater part of its energies are devoted to building new
means of production. It may be that establishment of new industries
is on such a scale relative to total production that for a time ap actual
curtailment in the output of consumption goods is reguired} During
a process of industrialization all of what we commonly call the "basic”
industries appear as new industries, and their establishment absorbs
newly accumulated capital without adding correspondingly to the out-
put of consumption goods.®

Sweezy s deftnition or mterpretatmn is similar to the one used
“in this book because establishment of new industries or build-
ing new means of production is essentially the same as change
of production function.JAlthough he did not use a word like
“strategical” to limit the process, in so far as he understands
“industry” as existing only under the factory system (that is

" Paul M. Sweezy, Theory of Capitalist Development (New York, 1942}, pp.
218-214.
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to say, after the period of handicraft) and also in so far as he
emphasizes the capital-goods industries (or what he calls
“basic” industries) his conception and interpretation of the
process of industrialization would eventually be in agreement
with the one used here.

Industrialization has been defined here as a process in which
changes of a series of strategical production functions are tak-
ing place.d-’z involves those basic changes that accompany the
mechanization of an enterprise, the building of a new industry,
the opening of a new market, and the exploitation of a new
territory. This is, in a way, a process of “deepening” as well as
“swidening” of capital. This process raises the productivity per
worker in the country and per unit of land in its agriculture. It
raises the productivity level of the land. Tt is in this sense that
some writers, such as Condliffe and Rosenstein-Rodan, have
considered industrialization as an alternative to emigration for
solving the problem of over-population and of raising the na-
tional income in those areas which are economically much less
developed.” It is also in this sense that industrialization and
agrarian reconstruction, especially for those less developed
areas, are to be considered fundamentally as the interconnected
parts of one problem, although a clear distinction should be

*“The deepening process means that mere capital is used per unit of output,
while the widening process means that capital formation grows pari passu with
the increase in the output of final goods.,” See Alvin H, Hansen, Fisca! Policy
and Business Cycles (New York, 1941), p. 355.

H. Frankel says: “Under industrialization we understand an increase in the
amount of capital equipment and productivity per employed person and variety
of goods.” See his “Industrialization of Agricultural Countries,” Economic Jour-
nal, June-September 1943, p. 191,

*“Since birth-control,” says Condliffe, “as a remedy for over-population in the
Far Eastern countries lies so far in the future, and emigration is so little likely
to afford any apprecable relief, there remains only the expedient of rapid in-
dustrialisation.” See J. B. Condliffe, “The Industrial Revolution in the Far East,”
Economic Record, November 1936, p. 191. Rosenstein-Rodan says that “If the
principles of international division of labour are to be applied, labour must
either be transported towards capital (emigration), or capital must be trans-
ported towards labour (industrialisation).” He also states that “industrialisation
is the way of achieving a more equal distribution of income between different
areas of the world by raising incomes in depressed areas at a higher rate than
in the rich areas. The assumptions are that there exists an agrarian excess popu-
lation.” See Rosenstein-Rodan, “Industrialisation of Eastern and South-Eastern
Europe,” Economic Josirnal, June-September 1943, p. 20z,
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made between industrialization of agricultural countries and
“ggrarianization” of industrialized countries.®
Industrialization is also a process in which the economic gains
of industrial progress, mainly in the form of increasing returns,
are continuously created and wholly or partially realized.f'- As
Marshall has interpreted it, increasing return is a relation of
quantities, that is, “a relation between a quantity of effort and
sacrifice on the one hand, and a quantity of product on the
other.” * In other words, it is a relation between input and out-
put. Also as{efficiency is defined as the ratio of output to input,
increasing return may be, therefore, viewed as increasing effi-
ciency. JThus Marshall has well defined the Law of Increasing
Return’ as follows: “an increase of labour and capital leads
generally to improved organization, which increases the effi-
ciency of the work of labour and capital.” '* Increasing return
is obtained by the realization either of internal economies, or
external economies, or both. Given a state of technology, there
is accordingly a scale or range of increasing return for a firm or
an industry. A new technology will prolong the scale, or enlarge
the range, or create a2 new scale or range. Therefore, industrial-
ization is, in a way, a process in which scales and ranges of in-
creasing returns are continuously created, and in due time re-
spectively prolonged and enlarged. '
t industrialization is more than the creation and realization
of increasing returns, for in addition to that, it also lifts the

*Wilhelm Ropke has presented a valuable discussion on this aspect. In an
article dealing with the problem of industrialization in agricultural countries,
he makes a distinction between the two by saying that while industriglization is
a phenomenon that is in accordance with the development of the world economy
(un phenoméne qui ne s'écarte pas de la ligne jusqu’a présent suive par le dé-
veloppement de I'économie mondiale), agrarianization of industrial countries is
a policy reversing the trend of economic evolution and indisputably reactionary
(11 s’agit ic d'une véritable rupture de la ligne d'évolution, d’une réaction in-
contestable). See his article “L'Industrialisation des pays agricoles: probléme
scientifique,” Revue économique internationale, July 1938, pp. 117-118." w0

® Here it is confined only to the economic aspect of industrial progm?&?
from the social aspect industrial progress will benefit workers and ple at
latge, and if it does, to what extent it will benefit them, depends in great meas-
ure upon the system of distribution both in goods and in income. Discussion of
that is not within the scope of the present essay.

1 Marshall, Principles of Economics, p. 319.

4 Mazshall, Principles of Ecosomics, p. 318.
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margin of diminishing returns. It is generally held that the con-
dition of economic progress in the manufacturing industry is the
existence of increasing returns, In agriculture the form of prog-
ress is different because there the law of diminishing returns
operates. This distinction has long been made and is basically
important. But by no means is it as clear cut and as simple as
most economists think. First, taking the society as a whole,
land is undoubtedly a fixed factor. But ta individual farms, land
is an expansible factor. The internal economies resulting from
the application of modern farm machinery still exist and can
be obtained by increasing the size of farm.!? Secondly, in a
highly commercialized agriculture, there are various forms of
external economies brought about by the enlarged organization
of marketing and purchasing, unknown in a more or less self-
sufficient rural community. These external economies are ob-
tainable in different degrees with different agricultural enter-
prises. Here we need only to recognize their existence. Finally,
it should be borne in mind that not all the manufacturing indus-
tries are of the category of increasing returns; some of them are
subject to the influence of diminishing returns as well.

As theoretically anticipated by Allyn Young, high production
per capita is a function of increasing size of “industry” rather
than increasing size of “plant.” *® A careful statistical inquiry
has been undertaken by G. T. Jones and Colin Clark, in an
attempt to show whether correlation exists between size of plant
or firm and net output per worker. The result shows that the

* As Harvey W. Peck has well said, “researches in agricultural economics have
shown that conditions in the modern dairy industry are such that increasing
the amount of land and capital equipment up to a certain extent may increase
the relalive returns in the physical output of the farm or in money returns. Thus
a one-man farm in New York State or New England of fifty or sixty vears ago
was ideally of from eighty to ome hundred acres. But with new mechanical
equipment, electric milker, manure spreader, hay loader, tractor, truck, and auto-

. mobile, the individual farmer may take care of the stock and crops on twe hun-
dred te:three hundred acres.” Ecomomic Thought end Its Insiitutional Back-
ground (New York, 1935), p. 160. For a more detailed discussion and factual
illustrations, the reader is referred to his article, “The Influence of Agricultural
Machinery and the Automobile on Farming Operations,” Quarierly Journal of
Economics, May 1927.

" See Allyn Young, “Increasing Returns and Economic Progress,” Ecomomic
Jowrnal, December 1928,
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answer is in the negative.’* But Jones’s examination gver a long
period of American and British production statistics shows that
increases in production per capita in any industry are largely
dependent on the relative rate of growth of the industry as a
whole.!® All this is in accordance with Young’s statement, al-
though the empirical investigations are in no way complete.
The term Industrial Revolution, on the other hand, has come
to be a generally accepted designation for a certain period of
English economic history. Thus it is more of a historical denota-
tion than of a theoretical conception. It owes its present vogue
to its employment by Toynbee as the title of a collection of his
lectures, published in 1884, one year after his premature death;
and its place in economic literature has been confirmed by its
adoption as the title of the elaborate and substantial treatise of
a French scholar, Paul Mantoux, twenty-two years later.’ But
the term was not absolutely original with Toynbee. According
to Usher, it was first used in 1837 by Blanqui, a French scholar,
with the intention of attributing to it an importance cotrdinate
with the French revolution.'” Vet it was Toynbee’s use of it
which drove home the idea that the events of the period in-
volved a change so complete and so rapid as to be properly
designated “revolution.” ** The period designated by the term
Industrial Revolution in the economic history of England cov-
ers, in the opinion of Toynbee and Mantoux, around 1760 to

U A detatled discussion is to be found in Clark, Conditions of Economic Prog-
ress, pp. 291312,

¥ G. T. Jones, Increasing Return (Cambridge, England, 1933).

* Arnold Toynbee, Lectures on the Industrial Revolution of the Eighteenth
Century in England (London, 1st edition, 1884; new edition, 1go8)}; Mantoux,
The Industrial Revolution in the Eighteenth Century,

Y Usher, The Industrial History of England, p. 247. But according to Bezan-
son, the use of the term Industrial Revoluiion, also by a French writer whose
name was not given, can be traced back to as early as 1827, See Anna Bezanson,
“The Early Use of the Term Industrial Revolution,” Quarterly Journal of Eco-
nomics, February 1922, pp. 343-349. It seems that it could be traced even fur-
ther back. At present, however, we may be satisfied with the fact, as can be
indicated by the findings thus far, that the term was most probably first used
by a French writer and that its use cannot be earlier than the time of French
Revolution in 1989,

®Sir William Ashley, The Economic Organisation of England (London and
New York, new edition, 1937), p. 140.
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1820." However, there is no agreement among economic his-
torians as to the exact years the period should cover.?® The dis-
agreement is apprehensible because economic evolution, how-
ever revolutionary it may appear, is never sudden. It always
occurs gradually, Nor is the term confined only to designating
a period of English economic history. it has often been loosely
used, especially in recent decades, to describe a period similar
to that in England for any country, for instance, the Industrial
Revolution of Germany since 1870, of United States since 1880,
of Imperial Russia since 1890, and of Japan since the Sino-
Japanese War of 1894.

Industrial Revolution as a period as well as a process is so

important to the theory of economic transformation that it
seems advisable to use more space to explore its nature and
characteristics. The lines of thought on the problem may be
divided into the following four schools or groups, which are in
ng way exclusive or exhaustive.
K%he first group includes those earlier writers, such as Blanqui
in France and Gaskell in England, who witnessed the changes
as they occurred during the beginning of the period. They were
so powerfully impressed by the inventions in the textile indus-
tries and the development of the steam engine that they usually
referred to the ipvenmfions as the prime cause of the great
changes. The great inventions became more or less completely
identified with the Industrial Revolution.”)

Toynbee and some of his followers constitute another group
which has placed more emphasis on changes in economic
thought and commercial policy than on changes in industrial
organizationc‘;he essence of the Industrial Revolution,” said

¥ Toynbee, pp. 64-73. Mantoux, p. 43.

® For example, Cunningham dated the Industrial Revolution from 1370 to
1840. See Archdeacon Cunningham, Growth of English Indusiry and Commerce
(Cambridge, England, 1607}, II1: 613. Usher, on the other hand, has designated
no definite date for the beginning of the Industrial Revolution. It may be rea-
sonably presumed that he and his co-authors have used the decade following the
end of the Seven Years' War (1756-17631) more or less as the beginning of the
period in question. This is because they have empbasized and mentioned several
times that decade, in which the industrial expansion began to become more re-
markable. See Bowden, Karpovich, and Usher, dn Economic History of Europe
Since 1750, PP. 108, 109,
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Toynbee, “is the substitution of competition for the medieval
regulations which had previously controlled the production and
distribution of wealth.” ! Thus he locked upon the inventions
and the growth of the factory system, which undoubtediy also
characterize the revolution, as only incidental to the new out-
look in theory and in commercial policﬁonceming this view
Usher has made a comment which is wofth quoting.

Toynbee’s efforts must command much sympathy, for they unques-
tionably gave wider significance to the movement, but it is unfortu-
nate that so much emphasis was placed on the rise of the Laissez-faire
Theory. The events of the last quarter-century have carried us all
so far from the older notions of unrestrained individualism that few
of us would care to represent the “system of individual freedom™ as
the foremost feature of the Industrial Revolution.2?

The third group consists of Karl Marx and his followers. In
his famous work Das Kapital [Marx distinguished the revolution
in “modern industry” from tHat in “manufacture” by saying
that “in manufacture the revolution in the mode of production
begins with the labour-power, in modern industry it begins
with the instruments of labour.” * It is clear that in interpreting
the Industrial Revolution, he laid an emphasis upon the factory
system and the organizational change, as he said, “the starting
point of Modern Industry is the revolution in the instruments
of labour, and this revolution attains its most highly developed
form in the organised system of machinery in a factory.” ?* But
he did not neglect in any sense the technical aspect of the proc-
ess. This can be made very clear by further quoting from him.
“Here we see in Manufacture the immediate technical founda-
tion of Modern Industry. Manufacture produced the machin-
ery, by means of which Modern Industry abolished the handi-
craft and manufacturing systems in those spheres of production
that it first seized upon.” ** This is because *at a certain stage of

= Taynbee, Lectures on Lhe Industrial Revolution, p. 64.

B Usher, Industriol History, p. 250.

® Kar] Marx, Capital, English translation from the 3rd German edition (Chi-
cago, 1909), I, 405.

* Marx, I, 430.

* Marx, 1, 417.
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its development, Modern Industry became technologically in-
compatible with the basis furnished for it by handicraft and
Manufacture.” *® On the whole, we may say,t{{arx emphasized
both changes in productive force (technical changes) and
changes in productive relations (organizational changes), and
the two are interacting — both destroying and generating —
throughout the history of economic evolution. This is an ap-
plication of the method of dialectics.JTherefore, to Marx and his
followers, industrial revolution that has brought modern indus-
try into being and growing can be best explained by the action
of these two changes and, more important, by their interac-
tion.*”

The fourth group is made up of modern writers who hold
the view that{industrial revolution is only one phase in a vast
and complex process that is still going on;lthe various trans-
formations in that phase were gradual; and its nature and char-
acteristics can be fully understood only by a search into the
fundamental causes or factars that are underlying the long proc-
ess of economic evolution. This group does not belittle the sig-
nificance of industrial revolution, but only brings it back to its
proper place in the history of economic evolution after it has
been, for a long time, exaggerated by earlier writers. The pres-
ent writer shares the opinions of this group. It is difficult to
single out the chief members of the modern group, but the views
held by the following two economic historians, if put together,
may be taken as illustrative of the opinion of this group, al-
though we cannot identify any of the former with the latter.

Shadwell asserted, a long time ago, that the term Industrial
Revolution is not well chosen. In his opinion, it was originally
based on a misreading of the facts, and it tends to perpetuate a
narrow and erroneous view. Attention directed too exclusively

* Marx, I, 418.

# This is made more clear by quoting a paragraph of his. *The Implements
of labour, in the form of machinery, necessitate the substitution of natural forces
for buman force, and the conscipus application of science, instead of rule of
thumb. In Manufacture, the organisation of the social labour-process is purely
subjective; it i5 a combination of detail labourers; in its machinery system,
Modern Industry has a preductive organism that is purely objective, in which
the labourer becomes a mere appendage to an already existing material condition
of production.” Marx, I, 421,
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and superficially to textile industries, and more particularly to
weaving, resulted in a conception at once defective and exag-
gerated. A revolution is an event, but what took place was not
an event; it was a large and gradual process of evolution, which
involved the conversion of some domestic industries, but went
far beyond that.*® Thus he included the period of Industrial
Revolution in the long process of industrial evolution, for the
reason partially given above and partially stated in the follow-
ing argument. The period under review represents only a phase
in a vast and complex process which is still going on, and the
generalizations drawn from particular features of it have a
limited application. The essence of industrial! evolution is not
the substitution of the large for the small industry, or even the
supremacy of the machine, but something much larger. It is ¢ke
mastery of nature in the service of maen, and for its origin we
must go back to the beginnings of science — to the search after
knowledge which followed the revival of learning.®® It is also
for these reasons that Shadwell used the term Industrialism to
signify those social and economic conditions which have been
brought about by the modern development of manufactures, to-
gether with the concomitant “extractive” and transporting in-
dustries .3

Usher has contributed greatly to clarifying the nature of the
economic transformation as seen in the period of the so-called
Industrial Revolution. He has also said that no single formula
can adequately describe the complexity of forces and reactions
that gave the Industrial Revolution its profound significance.
There were changes in the relation between industry and agri-
culture, readjustments in the textile trades brought about by the
rise of the cotton industry, technical developments in the metal
industries which gave the whole group of metal trades a more
important place in industrial society.ﬁone of these transforma-
tions was sudden: there were manyfeciprocal influenegs, so
that particular inventions were at once cause and effect.?*\Thus

* Arthur Shadwell, “History of Industrialism,” in An Encyclopedia of Indus-
trialism, Nelson’s Encyclopedic Library, pp. 292-293.

® Shadwell, pp. 295—296.

® Shadwell, preface, p, vii.

8 Usher, Indusirial History, p. 251.
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the main points of Usher’s view are that the transformation un-
“der inquiry cannot be described or explained by any single
factor or theory, and that its process is gradual rather than
sudden.

In this book industrialization has been defined with a theo-
retical conception and Industrial Revolution thought of as a
phase of historical development. The two terms cannot be iden-
tified with each other, nor can they be taken as mutually ex-
clusive. They are partially overlapping. Under this definition
the period of Industrial Revolution is the initial phase of indus-
trialization, considering the world economy as a whole.?? It is to
be noted, however, that in that period only England and France
were advanced industrial countries( It is also in that sense that
the term Industrial Revolution can be properly used to signify
the beginning stage of industrialization for those _countries
which are less advanced in economic development.®®

B. GENERATING AND LIMITATIONAL FACTORS.
N INpUsTRIAL EVOLUTION

For a long time unsettied controversies have existed in ex-
plaining the rise of modern capitalism and the coming of the
phase of industrial revolution. Further investigation of these
controversies directs us to a study of the theory of economic
development which may help build a theory of economic evolu-
tion. In pure economic theory, the tradition has been to con-
centrate study on the dependent variables, such as the prices of
goods and of factors of production, assuming that data for their
determination are given. In the theory of economic develop-
ment, the emphasis is laid upon the changes in the data of
economic theory, the data that we call independent variables.

® Schumpeter has identified the first “Kondratieff” or the first leng cycle
(1789-1842) with the period of Industrial Revolution, the last phase of which
includes “railroadization.” The second “Kondratieff” is identified with the period
of “electrification’ and “motorization.” See Schumpeter, Business Cycles, pp.
252-255. We may say that Industrial Revolution, railroadization, electrification,
and motorization are the different phases of the long process of industrialization.

® Condliffe has borrowed the term Induwstrial Revolution to signify the in-
dustrizlization of the Far East. See his article, “The Industrial Revolution in
the Far East.”
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There is a well-known list, suggesied by Frank H. Knight, to
cover the “factors in regard to which change or the possibility
of change must be studied.”” These factors are the data for eco-
nomic theory and are the objects of study for the theory of
economic development. The list includes the following factors
or independent variables.*

1. The population, number and composition, -
2. The tastes and dispositions of the people.
3. The amounts and kinds of production capacities in existence, in-
cluding
a) Personal powers
b} Material agents
4. The distribution of ownership of these, including all rights of con-
trol by persons over persons or things.
Geographic distribution of people and things.
The state of the arts; the whole situation as to science, education,
tecfmology, socizl organization, etc.

;e

There is no reason to assume that these factors or variables
are entirely independent of any change in other factors or vari-
ables. In a longer run, these independent variables may also be-
come dependent. Let us take tastes as an example. According to
Roll, there are three kinds of changes in tastes or consumers’
preferences. The first are “autonomous” changes, the causes
of which cannot be easily ascertained; the second are “repercus-
sive” changes, which are themselves the results of changes in
population, capital, productivity, and so on; and, finally, there
are changes in tastes which are deliberately brought about; they
are “induced.” ¥ It is only the first kind of changes that can
claim to be independent. It is very difficult to ascertain statisti-
cally the proportion of changes in tastes which fall in the first
group. But it may be reasonably stated that changes of the sec-
ond and third groups combined would surpass the first in fre-
quency and in degree. Thus Schumpeter considers it justifiable

* Knight, Risk, Uncertainiy and Profit, p. 147. A more detailed discussion
will be found in E. Ronald Walker, From Economic Theory ic Policy (Chicago,
1043), PP. 145-163.

= Roll, Elements of Economic Theory, pp. 317-218,
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to “act on the assumption that consumers’ initiative in changing
their tastes is negligible and that all change in consumers’ tastes
is incident to, or brought about by, producers’ action.’ 3¢

If this argument is carried too far, it will lead to a situation
where none of the factors in economic society can be taken as
independent, because all factors are, in one way or another, in-
terdependent and interacting. Thus a point must be found on
which to stop and stand. In order to build a theory or a system-
atic argument to explain economic phenomena so complicated,
especially because the complexity increases as the period or
process of evolution is further prolonged, the concepts of “par-
tial” interdependence and “relative” continuity®” have to be
used instead of the general and the absolute ones. This has al-
ready been made clear in the first chapter. It is for this reason
that we can still rely on several fundamental factors, with some
qualifications, to explain the process of industrial evolution.

Because the nature of the process of industrial evolution is
different from, and the period is presumed to be longe¥ than,
that used in the theory of economic development, some factors
listed by Knight as quoted above have to be reconsidered and
reclassified. Factor 2, the tastes and dispositions of people, is
to be considered as a dependent variable. Factor 5, geographic
distribution of people and things, is to be regrouped into the first
and third factors. After this reclassification, the following four
fundamental factors are obtained for explaining the process of
industrial evolution:

1. Population — number, composition, and geographical distribution

2. Resources or material agents — kinds, amounts, and geographical
distribution

3. Social institutions — the distribution of ownership of productive
agents, personal and material

™ Schumpeter, Business Cycles, 1, 73.

¥ Usher has long held a view of “relative continuity” in interpreting historical
development. See his History af Meckanical Inventions (New York, 1929), D. 6.
Black has alsg, for a long time, maintained a view of “partial or relative dynam-
ics” in explaining the nature of economic society; as he once said: “A purely
static society would be one in which evervthing is fixed as to quantity and type,
a purely dynamic society would be one in which everything is constantly in a
state of flux or change. The society in which we live is somewhere between
these two extremes.” See Production Economics, D. 591.
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4. Technology — emphasis to be laid on the application of inven-
tions, while conditions of science, education, and social organiza-
tion are considered outside the scope of present discussion,

In addition to these four, it is necessary to mention another
fundamental factor, that is,

5. Entrepreneurship — changing the production function or apply-
ing a new production function,

These five factors, to the present writer, are the most important
ones in generating and shaping the process of industrial evolu-
tion. But their natures and influences are different, and can be
further grouped into two classes. I consider entrepreneurship
and technology as generating factors; resources, population,
and social institutions as limitational factors. They will be dis-
cussed in turn, except the factor of social institutions which is
considered “given” in the present essay.

-
GENERATING FACTORS : ENTREPRENEURSHIP AND TECHNOLOGY
e Entreprencurship

The concept of entreprencurship has long been a topic of con-
troversy. It has been defined by one author as the function of
“carrying out the innovations.” * It also has been classified by
another author as: 1. risk taking; and 2. management, which in-
cludes both supervision and codrdinating ability.?® The present
writer, in an unpublished paper, has interpreted and, to some
extent, clarified the function of management as that of “ex-
ternal” and “internal” coérdination ** By external codrdination
is meant that part of the managerial function which determines
what sort of contracts should be entered into and which carries
out the adjustments to the given constellation of data. In other
words, this function is concerned with the allocation of re-
sources along the various lines of investment, with the adjust-
ment of the productive concern to the continuous changes of

*¥ Schurnpeter, Business Cycles, 1, 102.

® Kaldor, “The Equilibrium of the Firm,” Ecomemic Journal, March 1914,
pp. 60-76.
“«A Note on the Equilibrium of Firm.”
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economic data. By internal cobrdination I mean that part of
the managerial function which is concerned with the carrying
out of the production (either “make to order” or “make for
stock”) properly and efficiently according to a predetermined
plan.

But what we emphasize here is the “enterprising spirit” which
lies behind, and leads onward, the enterprising actions. Sombart
has interpreted this spirit as a mental attitude which is domi-
nated by the principles of acquisition, of competition, and of
economic rationality.** He considers the “enterprising spirit,” *
together with “form” (regulation and organization) and “tech-
nical methods” as the three basic characteristics that constitute
the essence of modern capitalism. Of these three, the aspect
which he most strongly emphasizes is that of the enterprising
spirit. As he said, “at different times different attitudes toward
economic life bave prevailed, and that it is the enterprising
spirit which created a suitable form for itself and has thus
created economic organization.” #3 This spirit is more than the
“motive of maximizing profit” which, together with the motive
of maximizing satisfaction, makes a rational “economic man”
and constitutes one of the most fundamental assumptions in
economic theory. The former is broader because it includes,
most importaut, the spirit or the intention of “enterprising for
enterprising itself,” in addition to “enterprising for profit.”

The enterprising spirit is a fundamental generating factor for
the rise and vigorous development of the so-called “commercial
capitalism” in the later Middle Ages, the characteristics of
which consist of adventurous undertakings in new territories,
improvement of navigation, and advance of commercial organi-
zation. These commercial changes that have broadened the mar-

4 See Werner Sombart, “Economic Theory and Economic History,” Eco-
nomic History Review, January 1929, pp. 1-19; and also T. Parsons, “Capi-
talism in Recent German Literature: Sombart and Weber,” fournal of Political
Economy, December 1928, pp. 646-648.

“ The two German terms which Sombart uses are Wirlschajtsgeist and Wirt-
schafisgesinnung, and in some cases he simply calls it der Geist. It is very dif-
ficult to put them properly into an English term. “Enterprising-spirit” may be
an acceptable one.

“ Werner Sombart, Der Moderne Kapitalisms (Munich and Leipzig, 1928),
vol. 1, Part I, p. 23.
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ket for industries to the greatest extent ever seen in history,
together with the mechanical achievements (technological prog-
ress) that for the first time made themselves especially appar-
ent at the end of the eighteenth century, have contributed most
greatly to making the process of industrial revolution a reality.**
Of course one must never fail to recognize that the interplay of
several factors is in reality more essential than the acting of any
factor alone. But this need not in any sense belittle the primary
importance of the enterprising spirit in generating a process that
led toward modern capitalism. I used to think that lack of such
a spirit in Chinese tradition helped to explain why industrial
revolution has not taken place spontaneously within the Chinese
economy. In considering this particular problem, one must, of
course, also take into account other factors, such as geograph-
ical situation, attitude toward scientific research, and govern-
ment policies. It is to be noted, however, that the enterprising
spirit itself is conditioned, or at least influenced, by cultural in-
heritance. It should also be recognized that only after techno-
logical progress has reached a certain stage can the spirit be
fully expressed and magnified.

Technology

Technology includes both invention and innovation, the lat-
ter meaning application of the former.** Technology as a con-

#“ Usher has taken the mechanical achievements, the commercial changes, and
physiographic factors as three primary cauvses for industrial revolution. The inter-
play of the factors is emphasized. See Usher, Industrial Historv, p. z52.

In an initial chapter on the accumulation of capital in the later Middle Ages,
Henri Sée urges that international commerce and finance were much more im-
portant factors and criticizes Sombart for overstressing the rent on landed prop-
erty, He follows Pirenne by noting the great role playved by the new rich even
in earlier times, and chides both Sombart and Biicher for their picture of medi-
eval urban economy as a “closed system.” To him, the essential characteristics
of present-day (modetn) capitalist society are tiot only the expansion of larger
scale international commerce, but also the development of large-scale industry,
the triumph of machine process, and the increasingly marked preponderance
of great financial powers. For more detailed discussions, see Henri Sée, Les
Origines du Capitalisme Moderne (Paris, 1926); and for a critical review, see
M. M. Knight, “Recent Literature on the Origins of Modern Capitalism,” Quar-
terly Journal of Economics, May 1927, Dp. §520-§33.

““That to invent a new device, or develop a new method, and then to get it
used, are two different steps in human progress, oftentimes with a long lag be-
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cept is used here as broader than “technique” because it is in-
corporated with a process of change. It is also used here to mean
both industrial science and technique, and their application.
That technology is scientific is a basic characteristic that dis-
tinguishes the modern period, the period of the factory system,
from that of handicraft. As Sombart has well said,

what characterizes modern technique is that it is scientific. Science
and technique are so closely related as to represent the theoretical
and practical sides of the same movement. The medieval technique
was on the one hand traditional, as received from a master and
handed down; on the other hand it was empirical, relying upon ex-
perience for instruction and not on objective scientific reasoning. . . .
Thus modern technique is both rational and scientific.4®

In theory technological data may be expressed, for every firm,
by the “production function,” which links quantities of fac-
tors.*” Change of technological data, therefore, can best be
indicated by change of production function.

Many economists and economic historians have emphasized,
and some have made predominant, the factor of technology in
explaining industrial evolution and the rise of modern capital-
ism. It is well known that according to Karl Marx’s doctrine of
economic determinism political, social, and cultural forms grow
out of the economic formation of society which, in turn, is
shaped by technological changes.*® This may represent the most
extreme view of materialism in interpreting history. Werner
Sombart has taken technical methods, together with the enter-
prising spirit and organization, as three characteristics which
explain the essence of modern capitalism. Schumpeter’s theory

tween, is not an experience peculiar to agriculture. Social scientists often use
two terms to designate these steps, ‘invention’ for the first, and ‘innovation’
for the second.” Black, “Factors Conditioning Innovations in Agriculture,”
Mechanical Engineering, March 1945.

“ Parsons, *“Capitalism in Recent German Literature,” p. 655.

‘" Schumpeter, Business Cycles, I, 38.

“«Technology,” says Marx, “discloses man’s mode of dealing with nature,
the process of production by which he sustains his lfe, and thereby also lays
the mode of formation of his social relations, and of the mental conceptions
that flow from them ™ Marx, I, 406, note 2.
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of economic development is built upon “innovation,” which is in
essence the change of technological data as carried out by the
entrepreneur,*® Usher places more emphasis on technology than
on other factors:

The technological problems with which economic history is con-
cerned present a sharp antithesis to these geographic factors. Changes
in technique involve series of individual innovations that are finally
embodied in practical accomplishments, These series or sequences of
relatively independent inventions are among the most intense mani-
festations of the dynamic processes of history. . . . Each step in
the sequence is a necessary part of the process; each step needs be
taken in the given order; consequently these processes of technological
development are in form as well as in content the very essence of
history 3¢

Thus “the true heroes of economic history are the scientists, the
inventors, and the explorers. To them is due the actual trans-
formation of social life.” 3t

Zweig classifies technological progress under three major
heads: progress in productivity, progress in quality, and prog-
ress in novelty, The forms of progress in productivity may be
expressed in mechanization, rationalization, industrial psychol-
ogy, and industrial organization.®® Progress in productivity is
our chief concern, and mechanization will be given more atten-
tion than other forms of it.>® As to the relation between technol-
ogy and productivity, the problems caused by inventions and
innovations which raise the marginal products of factors of pro-
ductions in unequal proportions are most interesting. Since, in

“ 1. A, Schumpeter, The Theory of Economic Development (Cambridge,
Mass., 1934, translated from the znd German edition; first German edition,
1911). We must recognize, however, that Schumpeter's innovation is broader
than merely technological changes.

# Usher, History of Mechanical Inventions, p. 4.

= Usher, Mechanical Inventions, p. 6.

¥ Ferdynand Zweig, Economics and Technology (London, 1936), p. 38 and
P. 52.

*1In this connection, both theoretical and practical discussions will be found
in the following two monographs, Lewis L. Lorwin and John M. Blair, Tech-
nology in Qur Economy, TNEC, Monograph Ne. 22 (Washington, 1g41); and

Jobn A. Hopkins, Changing Technelogy and Employment in Agriculture, USDA,
Bureau of Agricultural Economics (Washington, 1041).
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practice, the most important inventions are those which result
in an increased or decreased application of machinery, and thus,
in an increase or decrease in the proportions of capital used, the
most important changes are those caused by inventions which
substitute capital for labor and vice versa. The former have
been known as ‘“labor-saving,” the latter as “capital saving,”
inventions. Hicks defines them, respectively, as inventions
which increase the marginal product of labor more than that of
capital and vice versa.* There can be little doubt that the labor-
saving invention has been the more frequent in history; and, in
early days of industrial revolution, it was the introduction of
labor-saving machinery that aroused the antagonism of workers
and their sympathizers. Capital-saving inventions seldom occur.
In this essay, discussions of technological changes and their
effects on industry and agriculture will center around labor-

saving inventions.
\Zan‘ATIONAL FACTORS: RESOURCES AND POPULATION
Resources

There is no common understanding as to what constitutes re-
sources. This is mainly because the concept of resources itself
is a dynamic and evolutionary one, and hence their content
changes from time to time, according to technological develop-
ment. Very often resources are taken to mean only materials in
concrete form, such as agricultural land, forests, and mineral
resources. This concept, of course, is too narrow. Important fac-
tors such as climate, rainfall, and water power must also be in-
cluded. One of the classical location theorists, Alfred Weber,
classified materials into the “ubiquitous” and the *localized,”
the former being typified by air and water while the latter in-
cludes all other concrete materials.* But water can by no means
be taken as ubiquitous; on the contrary, it is rather limited in
most cases. Likewise very few materials can be said to be abso-
lutely or permanently localized. Many materials can be sub-

% . R. Hicks, Theory of Wages (London, 1935), p. 121,
® See Alfred Weber, Theory of the Location of the Industries, translated from
the German by C. J. Friedrich,
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stituted for others in one way or another, and some, for which
there is at one time no substitute, may be replaced at another
time by materials which function just as well. That indigo can
be made from coal and that rayon is to some extent a substitute
for silk are good examples. Thus, as it is well said by Usher,

it is more significant and more realistic to direct our attention to the
degree of localization rather than to attempt classification into the
categories ubiquitous and localized materials. The effective task of
geographic analysis requires that considerable pains be taken to
make a complete survey of the differentiation of resources among the
various regions of the world.*

And “the outstanding problems of resources differentiation cen-
ter around the distribution of mineral resources, rainfall and
potentialities of water power.” * Therefore, the problem of re-
sources must be approached as a dynamic one. This means that
technological changes are to be recognized and considered.

But the dynamic method does not exclude the case in which
the state of techmology is assumed given. To assume a given
technology is far different from ignoring technology, as is com-
monly done in developing the classical location theories. In our
analysis, introducing technology is only “setting the stage”
which is necessary for the main action. In a period or process
where technology is given, some kinds of resources in some
regions would be considered as limiting, and hence become a
limitational factor for industrial evolution. It has been stated
in the preceding chapter that before industrial revolution took
place, food resources (including land fertility, climate, and
other farming facilities) had been, and for countries where in-
dustrialization is yet to begin, still are, the primary limitational
factor in determining the patterns of population settlement and
the location of economic activities. Since then, food resources
have been gradually overshadowed by coal which, in modern
economic society, is considered the primary limitational factor.
This may partly explain why France, an industrial country sec-

“ Usher, 4 Dyngmic Analysis of the Location of Economic Activity, p. 23.
 Usher, Dynamic Anglysis, p. 25.
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ond only to England at the end of the eighteenth century and
the beginning of the nineteenth, has not been able to become a
first-rate industrial power. She lacks the necessary amount of
coal to carry through the advanced process of industrialization.
Use of hydroelectric power would, of course, compensate in part
for the deficiency in coal. But water power itself is highly local-
ized; in places where neither water power nor coal is available,
industries of large scale can in no way be established. On the
other hand, the United States has made marvelous progress
along the hnes of mechanical labor-saving devices (labar-saving
inventions) not only because of the greater need caused by labor
scarcity, but also because no other country in the world is
blessed with the same abundance of materials (given the present
state of technology) out of which those labor-saving devices can
be made and with which they can be operated. The speed of
America’s progress, therefore, is partly explained by the extent
and nature of her need and partly by the favorable combination
of resources at her disposal.®®

As technological changes are mtroduced, limits as set by re-
sources may be partially lifted, or may be shifted or changed
to that of a different category. As a matter of fact, efforts of
technology have been usually directed to overcoming the diffi-
culties caused by the shortage or lack of certain materials.
Crowded Europe has suffered from an inadequacy of raw mate-
rials. Her effort therefore, has to be concentrated upen exploit-
ing to the fullest possible measure the resources which she does
possess and upon finding substitutes for those which are lack-
ing and which cannot be readily obtained from the outside. In
other words, her effort has to be, in general, centered upon the
invention of material-saving devices, as contrasted with the
labor-saving devices of the United States. Progress in chemistry
in Europe, especially in Germany, serves as a good illustration.”

® Erich W. Zimmerman, World Resources and Industries (New York and
London, 1933), pp. 29-30.

% Germany first made indigo from coal; being cut off from the nitrate of
Chile during the War, German chemical manufacturers made nitrogen from the
air with the aid of coal and lignite. The blast furnace, the Bessemer converter
and the open hearth may be viewed as fuel-saving devices. The Mariin brothers
of France developed an open-hearth furnace which not enly economizes on fuel
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Population

Population as a problem may be approached from the view-
point of size, growth, compaosition, and change of composition.
Here we mean occupational composition. All these aspects can
be clearly understood only in terms of relation of population to
resources, or, in other words, in terms of per-capita productivity
and per-capita income. According to our concept as illustrated
above, resources themselves are changing because technologi-
cal changes are continuously being introduced. One of the most
serious defects of the classical population theory in Malthu-
sian tradition is to have neglected the aspect of technological
changes. This made the theory unsound, first, in its limiting
resources to food alone, and second, in its asserting that the
rate of increase for food production is increasingly smaller than
the rate of growth for population.

From the point of view of size, we are interested in the ratio
of the amount of resources to the size of population. Some writ-
ers have identified resources with land, and to them, the ratio is
the “man-land ratio.” ® This may be right in an agricultural
society, but it is not so in a regime of modern economy. The size
of land alone can by no means fully indicate the amount of re-
sources. This is because in the modern sense and with modern
technology, resources consist also of coal, iron ore, oil reserves,
and water power, in addition to agricultural land. All these
resources must be compared directly with the size of population.
In measuring the actual material well-being of a population, we
are mainly concerned with the ratio of the amount of national
product to the size of population. This is the same thing as the
per-capita product. Put product in a common measure and it
transforms into the per-capita income. From these measures, we
see that population is always the denominator. Thus, given the
but also makes possible the use of scrap. German and other chemists are hard
at work trying to produce rubber synthetically.” Erich W. Zimmerman, World
Resources, p. 29.

*“The ultimate elements offered for a scientific study of the evelution and
life of human society are Man and Land; given these, there arises at once the
necessily of adjustment between them. How much land there is to how many

men is the fundamental consideration in the life of any society.” W. G. Sumner
and A. G. Keller, Tke Science of Society (New Haven, 1927), 1, 4.
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prospective technological changes and the amount of potential
resources, the size of population naturally becomes a limiting
factor in determining the ratios which are the best indexes of
economic progress. This may explain why the standard of living
of peoples in crowded Europe is not so high as that of peoples in
the United States, Australia, and New Zealand, although the
Industrial Revolution started in Europe. India is unable to
achieve a high standard of living for her people for the same
reason — the unfavorable ratio of resources to population. China
has an amount of strategical resources next only to the United
States, but her large population brings the ratio in question
down to a low level. The prospect for a high standard of living
for her masses is not bright, so far as the present state of tech-
nology is concerned.

The rate of population growth, especially in the process of
industrialization, is of interest because it fits into our dynamic
analysis. From the experience of various industrialized coun-
tries, a pattern of the trend of population may be drawn. During
the initial stage of industrialization, a rapid decline in the death
rate takes place, making possible a huge expansion of popula-
tion, and is followed in later stages by an accelerating decline
of the birth rate, which in more advanced countries has reduced
population growth with the imminent prospect of bringing it
to an end. The countries of eastern Europe, which are still in
the expanding phase of demographic evolution, face ancient
and elementary difficulties in providing a minimum living for
a rapidly growing population.’’ Japan, also, is still passing
through the stage of rapidly increasing population that has been
associated everywhere with the introduction of modern indus-
trialism.®* On the other hand, in the countries of western Europe
the prospect of a stationary or declining population has dissi-
pated fears arising from the earlier phase. Depopulation is now
recognized as a greater menace than overpopulation fo the in-
dustrial nations. Thus, whereas in western Europe the slowing

“ Frank W. Notestein, The Future Population of Eurspe and the Soviet
Union (Geneva, 1944}, p. 165.

® G. E. Hubbard and T. E. Gregory, Eastern Industrialization and Its Effect
ont the West (London, 19335), p. 153.
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down of the rate of increase of population is causing a relative
decline in the industries producing the necessities of life, Japan
as well as the countries of eastern Europe are moving in the
other direction. They have to make more effort to produce the
necessities to provide for their increasing numbers. Experience
of this sort will be of great value to a country like Chma where
industrialization is yet to begin.

As the process of industrialization is started, the occupational
shift from agriculture to industry will take place. But there are
several factors about the problem that should be clearly recog-
nized and that may serve as a guard against any over-optimism.
First, the shift will not be a great one during the early stage of
industrialization; at this stage, the labor force in handicrafts
will get the preference of being first transferred to modern fac-
tories because these workers are more skillful than farm labor
and they have locational advantages as far as the cost of labor
transfer is concerned. Second, surplus in agricultural labor itself
will be increased as mechanization of farming gets under way.
The question will then depend upon the speed with which indus-
try absorbs the surplus and the rate at which mechanization of
agriculture takes place. Finally, as just stated, in the initial
stage of industrialization, population is bound to increase at a
greater rate than usual. Industry may not be able to absorb this
surplus in addition to that which already exists. This is what
occurred in the countries of eastern Europe. The inevitable re-
sult has been an increasing pressure of population on the land.®®

C. PATTERNS OF INDUSTRIALIZATION

Industrialization may be achieved under different patterns, or
types, of forms, according to certain criteria we use for the classi-
fication. First of all, according to the amount of initiative taken
by government and individual, industrialization may be classi-
fied into three types: (1) individual-or-private-initiated; (2)
government-initiated; and (3) jointly initiated. Historically, it
is very difficult to classify any country as clearly the first or
second type, because efforts of both government and individuals
were always involved during the beginning of the process. But

® Notestein, The Future Population of Europe, pp. 165-168.
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given a certain range of error, as is always present in making
any classification, we may be allowed to group England, France,
and the United States into the first type, Soviet Russia into the
second, and Germany and Japan into the third. The process of
industrialization as it occurred in Soviet Russia may be de-
scribed as a ‘‘revolutionary” type, to distinguish it from the
“evolutionary” type as seen thus far in other countries. Patterns
of industrialization may also be classified according to whether
use of machinery and change of organization started from con-
sumption-goods industries or capital-goods industries, and fur-
ther, if from the former, whether textile or food industries, and
if from the latter, whether the iron and steel or the chemical
industry. Furthermore, industrialization may be classified ac-
cording to the means by which capital is raised, whether on
the basis of self-sufficiency or by international investment and
capital lending,

This section wiil analyze the patterns of industrialization, as
seen thus far from the historical development, under the fol-
lowing three subjects: How was industrialization started? in
what sequence and stages has it been performed? and at what
speed has it been achieved?

START OF INDUSTRIALIZATION

The start of industrialization may be made through individ-
ual initiative, or government initiative, or both. Individual in-
itiative is in accordance with the natural tendency of industrial
evolution, a type that first occurred in England and France.
That phase of the process has been dubbed “industrial revolu-
tion,” although actually it is of the most evolutionary type ever
found in the history of industrialization. It is more appropriate
to call the process started under government initiative a revolu-
tion, because it is more sudden and phenomenal. The most typ-
ical example is that of Soviet Russia, and to a less extent Ger-
many has followed that pattern since 1870 and Japan since
1868. Here we are more concerned with the evolutionary type,
because in it technology is a generating factor and itself is also
changing, while with the revolutionary type technology can be
taken as almost entirely given, for the reason that it is mostly
imported or copied.
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In an evolutionary process, the chief generating forces for
the start of industrialization are, as discussed in the preceding
section, the enterprising spirit and technology. To this no fur-
ther discussion is to be devoted. But a few remarks seem neces-
sary concerning a statement made by Mrs. Knowles to the effect
that personal freedom and English invention are the two great
forces that were responsible for the economic development of
the nineteenth century.® It is obvious that personal freedom,*
which includes freedom to move, freedom to buy and sell, and
free choice of occupation, is an important condition for modern
economic development characterized by the rise and expansion
of modern capitalism. As she points out, this personal freedom,
mostly in the form of economic liberty, is largely attributed to
the French Revolution so far as Europe is concerned, and may
explain in some measure why France and England took a lead
in the beginning phase of industrialization.?® But I want to
stress the point that personal freedom is a necessary, but not
a sufficient, condition for modern industrial development. Its
absence indicates the existence of restrictions on economic ac-
tivity, but its attainment does not mean that it automatically
generates and brings about the process of industrialization. In
China, the feudal system was abolished more than two thousand
years ago and since then the Chinese people have attained per-
sonal freedom for economic undertakings. But industrial revolu-
tion did not take place in China. In another place Mrs. Knowles
says that “personal freedom did not merely mean the abolition
of serfdom; it meant the overhauling and liberalizing of gild
restriction.” %" It is in this sense that the Chinese people have

L, C. A. Knowles, Economic Development in the Nineteenth Century (Lon-
don, 1932}, p. 5.

% “The attainment of personal freedom meant the final abolition of serfdom
in France in 1789, in Germany and Austria-Hungary between 18c6 and 1848,
and in Russia between 1861 and 1863, The abolition of seridom in the British
Empire in 1833, in the French dominions in 1848, and in the United States in
1862—3 followed as a matter of course,” Knowles, p. 3.

®“It was the French revolutionary ideas of personal freedom that gave the
great impetus to the reforms of the period 180665 which abolished serfdom
in Central and Eastern Europe. It was due to French initiative that the great
liberal treaty system of FEurope was completed between 1860 and 1870 which
meant abolition of so0 many commercial and colonial restrictions.” Knowles, p. 5.

 Knowles, p. 8.
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not had complete economic freedom. Yet we wonder if the over-
hauling and liberalizing of guild restrictions is not itself a result
of modern industrial evolution. Moreover, even in modern eco-
nomic society, no people can enjoy freedom in economic affairs
because of the existence of monopolistic as well as monopsonis-
tic restrictions,

From historical records, it may be stated that war has served
many countries as a stimulating factor to introduce and hasten
the process of industrialization. For example, Germany started
industrialization after the France-Prussian War of 1870, Im-
perial Russia after the Russo-Turkish War of 1877, Japan after,
first, the Sino-Japanese War of 1894, and later, the Russo-Jap-
anese War of 1go4. It is also to be noted that the Napoleonic
Wars and the Crimean War respectively contributed greatly
to the upswing movement of economic activity during the be-
ginning and the middle of the nineteenth century. After the end
of the Civil War in 1865, the United States began to promote
industrialization more vigorously, as manifested by adoption of
a protective-tariff policy, expansion of the cotton industry, rapid
development of railways, extensive use of coal, establishment of
the iron and steel industry, and introduction of machinery into
agriculture. More obvigus is that the prosperous phase of 1920
to 1929 must, to a great extent, be attributed to the stimulation
given by World War 1.

Explanation of economic expansion in terms of war was ad-
vanced most prominently first by Ciriacy Wantrup, and has also
been noted by Kondratieff, Wicksell, and recently by Hansen.
According to this analysis, the long periods of good times are -
basically caused by the vast governmental expenditures relating
to preparation for war and the war itself; while on the other
side, the periods of chronic hard times are caused by the difficult
readjustments incident to the sharp curtailment of war expendi-
tures.®® Thus, these writers have taken war as a stimulating fac-

®#The best case for this thesis can probably be made out for the first so-
called long wave. The long period of the Napoleonic Wars, the vast govern-
mental expenditures which they entailed, and the stimulus which these expendi-
tures gave to the changes in the economic system ushered in by the Industrial
Revolution all indicate that the impact of these wars played a very considerable
role. Similarly, the sharp curtsilment of expenditures, together with the difficult
ﬁ;:
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tor in formulating the movement of long cycles. Among them,
Kondratieff takes a more conservative view in estimating the
role of war. To him, wars and revolutions can be fitted into the
rhythm of the long waves and do not prove to be the forces from
which these movements originate, but rather to be one of their
symptoms. But once they have occurred, they naturally exer-
cise a potent influence on the pace and direction of economic
dynamics.” Hansen, however, takes a more affirmative view,
and says, “on balance, it may perhaps be said that, in the ‘up-
swing’ phase of the first so-called long wave, wars occupied a
position of major importance, perhaps equal te that of the in-
novations introduced by the Industrial Revolution.” ™

The influences of war on economic expansion may be ap-
proached from three angles. First, war creates demand, and
hence stimulates the introduction of new products and the use
of substitutes which can be more advantageously produced at
home. It stimulates employment, and presents a necessity for
introducing technological changes, either labor-saving or ma-
terial-saving. Finally, it helps wash away some of the institu-
ticnal obstacles standing in the way of social reform regarding
the distribution of income and the ownership of property. Thus,
we may safely conclude that war is a stimulating factor for
economic expansion, and provides favorable chances, of course
for the victorious country only, to start and, if already started,
to hasten the process of industrialization.

SEQUENCE AND STAGES OF INDUSTRIALIZATION

Given geographical phenomena, it is technology that brings
economic and social changes.” In the history of the last two

readjustments to a peacetime basis after the whole of western Europe had for a
quarter of a century adjusted itself to war conditions, goes far to explain the
difficulties of the long period of chronic hard times from 1815 to the middle
forties.” Hansen, Fiseal Policy, p. 34.

“N. D. Kondratieff, *The Long Waves in Economic Life,” Review of Eco-
nomic Stetistics, November 1935, pp. 105-115. (Translated from German under
the title “Die langen Wellen der Konjunktur,” appeared in the Archiv fiir So-
vialwissenschaft und Seziglpolitik in 1926, Vol. 56, Neo. 3, pp. 573-609.)

™ Hansen, Fiscal Policy, p. 35.

M For illustration, it seems necessary to cite some paragraphs from A. P.
Usher's Mechanical Inventions. “Economic history is deeply concerned with
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centuries, we must bear in mind that technological changes
themselves were by necessity mutually inducing. They con-
stituted an “orderly sequence” which is by far among the most
interesting and significant topics in the dynamic process of
history. It should also be recognized that “each step in the
sequence is a necessary and infegral part of the process, and each
step must needs be taken in the given order.” ™ The process of
industrialization is only another way of stating the sequence of
technological changes in modern economic society. Thus, in
the evolutionary pattern, the establishment and development of
different industries and other production lines also constituted
an orderly sequence, which is in essence the main subject of
economic history. The sequence as accomplished by revolu-
tionary method, such as that of Soviet Russia, is one of a
different category. Our attention will be concentrated mainly
on the former, and reference will be made to the latter only
when deemed necessary.

In the last two centuries, the technological changes of stra-
tegical importance consisted first of those in power and in
transport. We recognize the historical significance of the in-
ventions and innovations in the textile industries during the
second half of the eighteenth century, the period designated as
the beginning of the Industrial Revolution. But it was the in-
vention of the steam engine by James Watt in the period of
1760-1782 and the application of it first to manufacturing
industries and later, in the form of the high-pressure engine, to
railways that brought the most phenomenal changes ever seen
in economic society. The process of “railroadization” that

the development of various associated subjects, but in particular with geography
and the technological sciences . . . (Geography, broadly conceived, furnishes an
account of the environmental factors that inevitably mould social life in many
ways. The technological sciences furnish the account of the most important
single factor in the active transformation of environment by human activity.”
(p. 1}). “We must have all the elements of the social process clearly presented
to the mind; the geographical data bearing mainly upon passive adaptation to
environment; the technological data, concerned with the process of active trans-
formation of the environment through human agencies.” (p. 2). As to different
phases in the process of social change, Usher says “first the technological changes,
then the development of the consequem:es, finally the revision of law or custom.”
(p.6).
® Usher, Mechanical Invenli ions, p. 4.
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started in the middle of the nineteenth century is most expres-
sive of these changes. The perfection of the turbine water
wheel in 1832 opened the way for extensive use of water power.
Both hydraulic and steam turbines find their most conspicuous
use in large electric generating stations. But the great water
powers of the world could not be utilized on a grand scale as
long as the transmission of power was dependent upon mechan-
ical connections with the driving shaft of the prime mover. 1t
is at the end of the nineteenth century, when the development
of the technique of long-distance transmission of electricity
first reached a satisfactory stage, that hydraulic power began
to be distributed over large areas and became the cheapest
source of power.™ This development of water power exerts
an important influence upon the regional distribution of in-
dustries and it makes it possible for regions without coal or oil
to develop power-using industries on a large scale. Besides
functioning as an intermediary for the transmission and dis-
tribution of power, the electrical industry also has great and
direct influence on the development of communications, such as
telephone, telegraph, and the radio-communication system.™
The effect of the latter on the sensitiveness of the economic

"¢Important pioneer work on long-distance transmission of direct currents
was done by Marcel Deprez early in the decade 1880-18g0. After 1883, notable
work was done on the technical problems of the alternating current; its pro-
duction, transmission, and transformation into low-voltage direct current. By
18g1, the elements of the new technique were sufficiently established at Niagara
Falls. Power House number 1 was begun in 18g1; this unit contained 10 turbines
of 5,000 horsepower each, operating a two-phase alternating-cutrent generator.
This portion of the plant was brought into operation in 1899-8, marking a new
stage in the history of the production of power in this country, and roughly
contemporaneous with similar develgpment in Europe.” Usher, Mecham’cai In-
ventions, p. 369,

™ In the United States, the close codperation among the General Electric Com-
pany, the American Telephone and Telegraph “ompany, and the Radio Corpo-
ration of America since 1920 may be indicative of the infiuence of the develop-
ment of the electrical industry on the communication industries. “Following
extended negotiations, the Telephone Company znd the General Electric Com-
pany entered into cross-license arrangements on July 1, 1920, the radio rights so
secured by the General Electric Company being passed on to the Radio Corpo-
ration of America and the Telephone Company reserving to itself certain rights
of the radio field”” J. G. Glover and W. B. Cornell, eds., The Development of
American Industries (New York, 1941; revised edition), p. 8ar.
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structure, especially in regard to marketing and trade, can
hardly be exaggerated. The invention of the electric refrigerator
and its extensive use for storage should also receive attention.
Its efiect on marketing and trade is no less important. The
invention of the internal combustion engine, resulting in the
importance of oil, in the closing decades of the nineteenth
century and its wide application to the automobile industry and
the farm-machinery industry at the beginning of the present
century marks another phase of technological progress and
economic development. In the last two decades it made possible
also the development of the aircraft industry, which has been
greatly expanded by the events of World War II.

Next to power and transport, the machine-tool industry and
the iron and steel industry occupy the most strategical position
in the process of industrial evolution. The outstanding fact
about machine tools is that, by producing an endiess number of
identical parts, they make possible what is known as “inter-
changeable manufacture,” or what is called in Europe “the
American system.” ™ Interchangeable manufacture, in turn,
makes possible mass or quantity production. On the other hand,
it is the developing technique of the metal trades that opened up
new possibilities in quantity production and in the manufacture
of interchangeable part mechanism. Until the close of the eight-
eenth century, the greater part of industrial machinery was
made of wood. The last quarter of the eighteenth century is
marked by the beginning of a rapid development of methods
of refining and working iron, which opened up new uses of
iron and steel and soon led to building industrial machinery of
iron. The second half of the nineteenth century witnessed
great advances in metallurgy and chemistry, such as the Bes-
semer process for steelmaking announced in 1836, the open-
hearth steel furnace devised in 1864, and the basic process of
steelmaking introduced by Thomas in 1877. This caused the
iron and steel industry to reach its highest stage of develop-
ment. In 1900, White and Taylor applied alloy steels to high-
speed machine tools, which marked another phase in the prog-
ress of the machine-tool industry. That the development of

™ Glover and Cornell, p. 564.



08 AGRICULTURE AND INDUSTRIALIZATION

the machine-tool industry depends upon the development of
the iron and steel industry can be easily understood. Inter-
changeable parts must be assembled in a stable and permanent
relationship. The production of interchangeable parts obvi-
ously requires a greater degree of precision in manufacture.
Thus, quantity production of relatively identical units began
in a strict sense with the development of the casting of movable
types, which had not reached a higher stage until the end of the
last century.”™ Finally, it is also to be noted that since 1870
steel has come into general use for shipbuilding, and has
brought about a revolution in ocean and deep-water trans-
portation.

From the point of view of the whole production structure
of a society, the main characteristic of industrialization is the
relative increase of capital goods and the relative decrease of
consumption goods. In this sense, industrialization may be
defined as ‘“‘capitalization” of production; in other words, pro-

TABLE 1

ConsuMpTION-G0OODS AND CAPITAL-GoODS INDUSTRIES IN THE
UNITED STATES, 1850-192%*
(in per cent of tolal production)

Consumption-goods Capital-goods

Years industries industries
1850, ... .. 43.5 18.2
1o 38.6 23.3
88.............. 43.8 24.7
18go.. ... .. e 35.6 23.6
b0 T s T 33.0 28.0
(o) F 31.1 34.3
16280 oot 31.1 41.4
b (1 32.4 39.9

* From Walther Hoffmanu, Stadien wnd Typen der Indusiriglisierung: Ein Beiirag sur guanitlcliven
Analyse historischer Wirlschofisprosesse (Jena, rg31). Statistics about the United States are borrowed
from table on p. 124; statistics about Great Britain are compiled from figures scatteced on pp. 100-120.

™1t is recommended that the reader refer to Usher’s 4 History of Meckanical
Inventions, Chapter 1z, “Machine Tools and Quantity Production,” pp. 319-344.
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duction in a more roundabout way. Statistics about changes
in the relative place of consumption-goods and capital-goods
industries in the United States and Great Britain are cited for
illustration in Tables 1 and 2.

TABLE 2

Ratio oF Cornsumrprion-Goons To CarrraL-Goons
INDUSTRIES IN GrEAT BrITAIN, 1812-1024%

Years Ratio
1IB12. ... 6.5/1
1851, ... 4.7/
871, ... 3.6/1
 {31<3 SO 1.5/1
I024. -t 1.5/1

* Also from Walther Hoffmann.

The relative increase of capital-goods production as com-
pared to that of consumption-goods during the process of
industrialization is clearly shown in these two tables. In the
case of Great Britain, for a little more than one century, the
ratio of consumption-goods production to capital-goods pro-
duction has decreased from 6.5/1 in 1812 to 1.5/1 in 1924. The
situation in the United States indicates an even more remark-
able trend. From 1914 on, the predominance of consumption-
goods industries has given way to capital-goods industries. In
1925, the ratio was 4/5 or 0.8/1, which, compared with the ratio
of Great Briatin (r.5/r in 1924) shows that the degree of
“capitalization” of the whole production structure is deeper in
the United States than in Great Britain.

The group of capital-goods industries and that of consumer-
goods may be divided into individual ones in order to see the
change in each specific industry. Let us take Japan as an ex-
ample, and from among the consumer-goods industries choose
the textile industry and the food industry. Out of the group
of capital-goods industries, we shall select the metal, ma-
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chine-tool, and chemical industries. The period covers 1923—
1936, representing a most important and remarkable stage in
the history of Japan’s industrialization. See Table 3.

TABLE 3

AKXNUAL PERCENTAGES oOF INDUSTRIAL PRODUCTION IN Jaraw*

Machine-
Year Textile Food Metal tool Chemical Others Total
1923 45.5 16.8 6.5 6.0 1.8 12.5 100
1929 30.8 14.9 10.7 0.1 14.3 11.2 100
1931 35.7 160.5 10.0 8.8 16.3 12.7 100
1934 32.4 11.5 16.2 12.0 16.8 11.0 100
1936 28.6 10.6 18.0 13.6 18.7 10.6 100

* Source: Department of Cammerce and Industry, Japan, Kejo Tokei Hye (Factory Statistics).

It is clear that in a period of a little more than one decade,
the percentage of textile in the total production has decreased
from 45.5 per cent to 28.6 per cent, and that of food, from
16.8 per cent to 10.6 per cent. In both cases, the amount of
decrease was more than one-third during the whole period. In
contrast to this, the percentage of metal, machine-tool, and
chemical production rose greatly from 1923 to 1936. The metal
production increased three times, the machine-tool doubled, and
the chemical expanded by one-third. The slight halt and, in
some cases, the reverse of the tendency from 1929 to 1931 was
due in the main to the World Depression, and may be ignored
ih a general trend,

The process of industrialization has been divided into three
stages, according to the relation of capital-goods production
to consumption goods.”™ These three stages are: (1) predom-
inance of consumption-goods industries; (2) relative increase
of capital-goods industries; and {3) balance between consump-
tion-goods and capital-goods industries, with a tendency toward
the predominance of capital-goods industries. Hoffmann, from
a statistical survey of various industrialized countries, came

T Walther Hoffmann, Stadien und Typen der Industriglisierung (Jena, 1931),
p. 95.
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to the conclusion that the ratios of consumption-goods in-
dustries to capital-goods industries in terms of the value of
production may be stated in such a way as to correspond to
these three stages: "®

(1) in the first stage, the ratio was 5 + 1/1; (2) in the
second stage, the ratio was 2 4 1/1; and (3) in the third stage,
the ratio was 1 + 1/1. Of course, such a pattern of industrial
development is confined only to the evolutionary type. In a
more radical or revolutionary type, the order of development
is not necessarily the same, and can be entirely reversed by
government planning. The process of industrialization as re-
vealed and carried out in the three Five-Year Plans of Soviet
Russia may serve as a good example.™

Gross QurruT oF INDUSTRY
(in billions of rubles of 1p20-27 price level)

1913 1028 1932 1037 I040 I94r 1942

All Industries 16.2 18.3 433 955 I37.5 620 1800
Output of Producers’ Goods 5.4 60 231 552 839 1036 rizO
Cutput of Consumers’ Goods 108 12,3 202 403 536 584 630
Percentage Producers’ Goods

of total 33.3 328 8§33 578 610 630 620
Percentage Consumers’ Goods

of total 66.7 672 467 422 3wo 361 378
Ratio of Consumers’ Goods

to Producers’ Goods 20/t 23/t 88/1 /1 64/1 56/1 61/1

" Hoffmann, p. 124, Table about *Grossenverhaltnisse der Industrieabteilungen
in den drei Stadien der Industrialisierung.”

™ The first Five-Year Plan covered the period of 1920—1932, the second 1933-
1937, and the third 1938-1942. The total gross output of industry increased
from 1028 to 1940 by 7.5 times, of which the output of producers’-goods indus-
tries increased 14 fold, while that of consumers’-goods only 4.3 fold. Effort
in the First Plan period was entirely devoted to building and expanding capital-
goods industries, whereas the production of consumption-goods was not only
prevented from increasing but in some cases even decreased in order to give
the former the priority for factors of production. For instance, the production
of the cotton and woolen industries was less in 1932z than in 1928, It is in the
Second Plan period that consumers’-goods industries received the encouragement
to increase their production, but the rate was not so great as that of producers’-
goods industries. The following table may be illustrative of the problem in
hand. Figures are based upon those used by A. Yugow in his Russia’s Economic
Front for War and Peace: An Appraisel of the Three-Five-Year Plans {New
York and Londorn, 1942), Table 1, p. 14. Some of them have been re-calculated
by the present writer.
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In a purely evolutionary process of industrialization, the
points we are most interested in are with what industries the
process has started and what has caused the turn from a pre-
dominance of consumption-goods industries to that of capital-
goods industries. It has been shown by many writers that in-
dustrialization of most countries started with textile industries,
and only a few with food industries.®

The fact that industrialization started often with textiles
may be explained by the following reasons.®® First, the elasticity
of demand for clothing is greater than that for food, although
both of them are inelastic (less than unity) in the modern con-
cept. In the early period of industrialization, products of groups
other than clothing and food were less known either owing to
technical impossibility or because demand for them had not been
created. Thus, the textiles, either cotton, silk, or wool, which
had long been the backbone of domestic industries, or industries
under the “merchant-employer system,” ® had the privilege
and a more favorable chance of being the first to undergo the
process of industrial transformation. Secondly, from the loca-
tion point of view, food crops are, to a large extent, ubiquitous,
while cotton, silk, and wool are mostly localized. Trade of

® For factual description, see Hofimann, pp. 82-94. Countries that started

with food industries are Holland, Denmark, New Zealand, and some in South
America.

® The present writer should here acknowledge his indebtedness to his friend,
Paoc-an Wu, for a discussion which led to the present statement.

® This i3 a term which was suggested and first used by Fang. As to a detailed
analysis of this system and the relative importance of the textiles in the manu-
factures, the reader is referred to H. D. Fang, Triumph of Factory System in
England (Tientsin, China, 1930), first four chapters. Another important analysis
of the domestic system may be found in George Unwin’s Industrial Organization
in the Sixteenth and Seventeenth Centuries (Oxiord, 19o4). The reader is to be
aware of the strong influence that Unwin receives from Biicher’s stage theory
of economic development, A typical example is given in this sentence: “Just as
the rise of the handicrafts is associated with the subordination of the village
to the larger economic unity represented by the town, so the appearance of the
domestic system was part of a later development by which the town was
subordinated to the still Jarger economic unity of the nation at large.” Ibid,, p. 4-
It is quite questionable whether the handicraft system and the domestic system
can be treated as two distinctive and successive stages in the historical develop-
ment of industry. Even more controversial is the thesis that the economic de-
velopment follows the path of village, town, national, and international econ-
omy.
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localized products is bound to be more frequent, and its amount
greater. It need not be said that trade gives stimulation to pro-
duction. Also, the mobility of textile goods is much higher
than that of food products because of a lesser extent of bulk-
iness and perishability. The mobility of the latter was very
limited before modern storage and the refrigeration system
came into use. Finally, from the technical point of view, the
textile industries require more skill in production, and hence
need labor training more than many other industries. The
textile industries need laborers not only of greater skill, but
also in a larger amount, so far as the internal production struc-
ture is concerned. Such a technical requirement gives the textiles
an advantage, and at the same time creates a necessity that
labor surplus in rural areas during the initial period of indus-
trialization be absorbed. Furthermore, the textile industries,
at least compared with food industries, are more subject to
specialization, and hence to concentration, which means large
production in one process. This further indicates that they are
more suitable for modern organization. The mechanical inven-
tions in the textiles, which themselves have been conditioned
by the demand and economic situation, have made it possible
for the textile industries to expand and develop.

The turn from a predominance of consumption-goods in-
dustries to that of capital-goods industries was not a sudden
one. It is further to be recognized that not every country can
have such a turn, or reach a stage in which capital-goods in-
dustries are predominant. In the 1920’s some countries had
already reached such a stage, while others remained consump-
tion-goods producers. Table 4 shows the ratio of consumption-
goods industries to capital-goods industries in terms of output
following World War I, a period considered as the third or
higher stage of industrialization. In the years under considera-
tion, only the United States reached the stage of capital-goods
predominance. Switzerland, Germany, Belgium, and Sweden
reached a state of balance between capital-goods and con-
sumption-goods production. France and Great Britain, although
they were the leaders in industrial revolution, had not yet ar-
rived at the stage of capital-goods predominance.
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TABLE 4

Ramio or ConsumerioN-Goops INDUSTRIES TO
Caritar-Goons INDUsTRIES I8 QUTPUT (A)*

Country Year Ratio (A)
France.................. 1921 1.5/1
Great Britain. ........... 1024 1-5/1
Switzerland.. ............ 1923 1-3/1

1929 1.0/1

Germany,............... 1025 1.1/1

\ Belgium................. 1926 1.1/1
Sweden..... e 1026 1.3/1
United States............ 1925 0.8/1

1927 a.8/1

* From Hoffmann, pp. 118-119.

Besides resources, foreign market may also be considered as
a determining factor. Table 5 shows the ratio of the consump-
tion-goods export to that of capital-goods in these same coun-

tries in 1926.

It is clear that there is a close relation between the ratio of

TABLE 5

Ratio or CoNsvmrTioN-Goops EXPORT TO
CariTaL-Goops EXPORT IN 1926 (B)*

Percentage of

Country total export Ratio (B) Ratio (A)t
Framce.................. 61% 2.6/1 1.8/1
Great Britain............ 70 1.9/1 1.5/t
Switzerland . ........ .. ... 66 2.7/1 1.2/1
Germany................ 61 0.7/1 L1/1
Belgivm................. 62 1.1/1 1.1/1
Sweden. ... ............. a3 0.4/1 r1/x
United States..........., 24 0.8/t 0.8/1

* From Hoffmann, p. 172, Export of agricultural products was not included.

1 From Table 4.
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consumption-goods production to capital-goods production (A)
and the ratio of consumption-goods export to capital-goods ex-
port (B). The higher the former, the higher the latter. But it is
not certain that the ratio in export is the cause while the ratio
in production is the result; it may be vice versa. Because further
statistical evidence is lacking, it can be assumed that they are
mutually influenced. It is also evident that there is some relation
between the percentage of manufactured goods in the total ex-
port and the ratio of consumption-goods to capital-goods export
— the higher the former, the higher the latter. But this relation-
ship cannot be positively ascertained because it has been shown
historically that, while the ratio in question has been lowered
with no exception in every country, the percentage of manu-
factured goods in total export was decreased from 83 per cent
in 1871 to 70 per cent in 1926 for Great Britain, was increased
from 44 per cent in 1850 to 62 per cent in 1926 for Belgium,
from 17 per cent in 1881 to 34 per cent in 1926 for the United
States and from 43 per cent in 1895 to 61 per cent in 1926, for
Germany, and remained almost unchanged from 1865 to 1926
for France and from 1895 to 1926 for Switzerland.®

SPEED OF INDUSTRIALIZATION

The speed of industrialization has been a problem very diffi-
cult to approach because the concept of speed is not clear and
there is vet no common and satisfactory measure of it. Produc-
tion indexes are very often used as the measure, but the choice
of base years and of weights presents almost insurmountable
difficulties. Moreover, the construction of production indexes
is based upon two fundamental assumptions,® and hence the
validity of using them depends basically upon the degree to
which these assumptions meet the realistic situations. It is first
assumed that the contribution of each industry to the total util-
ity of the commodities produced by the community is in propor-

® Hoffmann, p. 172.

% For a more detailed discussion, see Arthur F. Burns, “The Measurement of
the Physical Volume of Production,” Quarterly Journal of Economics, February
1930; and Edwin Frickey, “Some Aspects of the Problem of Measuring Historical
Changes in the Physical Volume of Production,” in Exploration in Ecomomics
(New York and London, 1036), pp. 477-479.
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tion to the “net value product” of the industry as measured in

.monetary terms, that is, the value which that industry adds to
the materials and supplies which it works up. It is further as-
sumed that the net product in the utility sense per unit of “phys-
ical” product, for example, ton, bushel, yard, is for each com-
modity constant over time. The first assumption would drive
us further into the basic question of the measurability of util-
ity in monetary terms as well as the possibility of comparing
the utility between different products. Considering the nature
of our work, we have to stop here and assume that it is so given.
As to the second assumption, it has been generally recognized
that theoretically adjustment ought to be made in the physical
quantity statistics for changes in quality of product. But in
practice, no satisfactory technique for such adjustment has
been developed up to the present. Failure to express the qualita-
tive side of the technological changes involved in an evolution-
ary process is an inherent defect and hence a serious limitation
to the method of quantitative approach.

Despite all the defects inherent in production indexes, there
is, however, no better alternative presented for measuring the
change of production. In using production indexes one more
qualification must be pointed out. As Burns has well said, no one
with even an elementary knowledge of the history of basic com-
modities can doubt that there has been, generally, a secular
advance in their quality. Accordingly, a considerable number
of the production series have a “downward growth bias” on this
score.®

Table 6 shows the average annual rate of growth of industrial
production for different countries in the process of industriali-
zation. The rate is in turn based upon the production index of
industry as used by some statisticians and historians. Because
of differences in the length of the periods covered and the
base years used, a comparison between different countries seems
unwarranted. However, it is quite obvious that so far as can be
shown by the average annual rate of growth of industrial pro-
duction, the speed of industrialization of Soviet Russia is the

% See Arthur F. Burns, Production Trends in the United Siates Since 1870
(New York, 1934}, p. 26.
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greatest, that of Canada and the United States next, of New
Zealand and Australia third, and of Great Britain and France
the slowest. This leads to the conclusion that the countries in
which industrialization started the latest are, in general, those
in which the speed is the greatest. This is so because countries
beginning the process of industrialization later usually have
greater advantages of introducing the most up-to-date tech-
nology.

TABLE 6

AVERAGE ANNUAL RATE oF GrROWTH OF INDUSTRIAL PRODUCTION*

Number of Production Rate

Country Period years index (per cent)
Great Britain. ....... 1812-1907 95 100-1010 2.5
1907-1924 27 . 100~ 160 1.0
1812-1024 112 100-1610 2.§
France.............. 1812-1911 99 100~ 8o .8
United States........ 1849-1869 20 100~ 242 4.5
18691909 40 100— 688 4.9
190091029 20 100— 204 5.0
1849-1929 8o 100—4360 4.8
Canada............. 1871-1911 40 100~ 040 5.
I19I1-1927 16 100~ 179 3.7
18711927 56 10010683 5.2
New Zealand. . ...... 1906-1927 21 100— 220 3.3
Australia...... ..... 19071924 17 100~ 184 3.9
Soviet Russia. ....... 1913-1040 27 100~ 850 8.3
1928-1940 Iz I00— 750 13.3

* The production index for Soviet Russia is based upon the data used by Yugow in Russic's Eco-
nomic Front for War and Peace (New York and London, 1942}, p. 14; that for other countries upon
the data used by Hoffmann, p. 173.

The characteristics of industrialization can be only partially
expressed in the expansion of the manufacturing industries. The
expansion of other fields of production, especially those which
are considered strategical, such as mining and transportation,
should receive equal, if not more, attention. In Table 7 the
average annual rate of growth is given for different strategi-
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cal fields of production in the United States, to show the speed
with which these fields have been expanding during the process
of industrialization. The annual rate of growth for population
and total production is also given.

TABLE 7

AVERAGE ANNUAL RATE OF GROWTH IN INWFFERENT STRATEGICAL
FieLps oF PrRODUCTION IN THE UNITED STATES

Annual rate
Index* Period covered of growth

Population. ..................... ... 1870-1030 1.9
‘Total Production:

Frickey........ ... .. ..., 1866-1914 5.3

Day-Persons. .. ........o...oo.. ... 1870-1530 3.7

Warren-Pearson. .. ................ 1870-1030 3.8
Manufacturing:

OurIndex............ e 18491920 4.8

Frickey..... ... ... 1866-1914 4.8

Day-Persons...................... 1870-1930 4.3
Miningf. .. ...... oo 1870-1930 5.7
Construction

{Building Permits). ............... 1874-1929 4.2
Transportation & Communication

Frickey. ............c.oii i 18661014 5.8
Trade

(Deflated Clearings)............... 1870-1929 5.2

#* The Frickey indexes are from Edwin Frickey, Econemsc Fluctustions in the United Slates (Cam
bridge, Mass., r942), p. 168, Table 9. The several indexes referred to as the Day-Persons indexes
were copstiucied by E. E. Day, W. M. Persons, and others; see W. M. Persons, Forecocling Busi-
ness Cycles (New York, 19031), Chapter 11, and references cited there. All other indexes are from
Burns, Production Trends, p. 236, Table 41, and for references, see footnote on pp. 262-264. It is
interesting to note that the three figures on manufacturing agree quite well with one another.

T As to the annual rate of growth for mining, the three figures based respectively upon the three
production indexes in mining by Day-Persons, Soyder, and Warren-Pearson in the period of 1870
to 1030 are exactly the same.

It is clearly shown in the table that the annual rate of growth
is greater in the fields of mining, transportation, and trade than
in manufacturing during the most phenomenal peried of indus-
trialization in the United States. This fact is in accord with the
concept of industrialization as used in this essay. Both the con-
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cept and the fact indicate the significance of the changes in the
strategical fields of production to which only part of the manu-
facturing industries belong.

Another measure of the speed of industrialization is the rate
of increase of industrial productivity. Because of limitations in
statistical information, we have to confine our study to the situa-
tion in the United States and a comparison of it with that of
Great Britain. By combining the indexes as constructed by
Ezekiel, Douglas, Weintraub, and the Survey of Current Busi-
ness, the real output per worker-hour in the manufacturing
industry in the United States is shown in Table 8. The rate of

TABLE 8

RearL Outpur PER WORKER-HOUR IN THE MANUFACTURING
INpUsTRY IN THE UNITED STATES

(1920 = 100)

Year Index* Year Index Year Index Year Index
1870 49.0 1906 00.0 1017 04.0 1928 144.0
1880 57.0 1907 88.0 1918 92.0 1929 146.2
1890 7L.0 1008 83.5 1010 04.0 1930 143.8

1600 89.5 1920 i0o.0 1931 152.0
18¢0 75.0 1910 89.0 1921 102.5 1932 153.7
1go0 72.0 I9II 8g.0 1922 118.1 1933 169.3
1901 77-5 1912 04.0 1023 120.8 1934 164.1
1902 79.§ 1913  97.0 1924 1258 1035  172.8
1903 78.0 1914 9L.5 1925 133.2 1936 178.8
1904 82.0 1915 99.0 1926 135.1 1037F 1763
1005 Bo.5 1916  100.0 1927 136.8

* The indexes quoted here are: Ezekiel 1870-18g0, Douglas 189o—1p20, Weintraub 1gzo-rgzy
Swurvey of Current Business (Linked to Douglas on 1925 Base) 1027-1037. As to their sources and
the computation of the index from data published in Swreey of Current Business, see Clark, The Con-
ditions of Economsc Progress, pp. 282—284.

1 Figure in 1937 represents November only.

increase between 1870 and 1880, as shown in the table, was 17
per cent, between 1880 and 1890, 24 per cent. Since then, there
appears to have been some slowing down in the rate of average
increase per decade. From 1900 to 1920, a period covering two
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decades, there was an increase of only a little over 30 per cent.
But from 1920 to 1930 there was an increase of nearly 50 per
cent in average production per man-hour, and of 16 per cent in
the seven years from 1930 to 1937. The irregularity of the in-
crease is remarkable and may reveal the tempo of technological
progress and the cyclical fluctuations as caused by production
adjustments’

In order tc make a comparison of the United States with
Great Britain, let us take the cotton industry and pig-iron pro-
duction as examples. Tables 9 and 10 show differences in the
change of the scale of production and of real cost per unit in the
two countries.

TABLE 9

InpEx or Ourrur anp REAL Cost PER Unit v CorroN INDUSTRY®

Lancashire Massachusettst

Year Output Real cost Output Real cost
1855.. . ... ... 37.3 111.6 14.4 181
1865.......... 18.1 206
1878, ... .. 58.5 100.0 36.5 148
1885.......... 71.9 gb.g 48.6 120
1895.......... 1.2 g6.8 G4.4 110
 {v7=) P 829 05.6 79.6 102

1 {13 ¥ AR . e 100.0 100
IQIC—I3....... 100.0 100.0

* From Clark, tables on pp. 307-308.

t Figures for Massachusetts in 1855 and so on are those in 1834 and 50 on respectively, except
the figure in 1895, which is the average of 188¢ and 18g¢. For convenience, one year’s dilference is
assumed negligible.

In the case of the cotton industry, it is interesting to notice that,
in Great Britain, possibilities of cost reduction seem to have
been almost exhausted as early as 1885, and indeed since that
date real costs have tended to rise slightly in spite of increasing
output. On the other hand, in the Massachusetts cotton indus-
try, all possibilities in the way of reducing real cost seem to have
been exhausted only by 1892z. This may be due to the fact that
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industrialization, as revealed in the progress of textiles, started
earlier in Great Britain. But the relative expansion of the Mas-
sachusetts cotton industry between 1874 and 1898 was about as
great as that of the Lancashire cotton industry between 1855
and 1885. Yet the reduction in real cost was much greater in
the United States than in Great Britain. The same situation
occurs in pig-iron production. The British pig-iron industry be-

TABLE 10

InpEX OF Prc-IroN PropUcTION AND ITs REar Cost*

Great Britain United States

Out?ut Output per Output  Output
Year ) furnace Real of per Real
pig-iron  in blast{ cost pig-iron  furnacet cost
1886-1803 72,1 28.1 10I.2 26.7 25.4 125.1
1894-1903 86.5 34.6 8.4 41.1 5I.0 125.0
1004-T9I0 08.6 42.8 102.0 81.2 86.0 117.4
1011-1Q13 100.0 45.4 150.0 100.0 112.4 100.0

* From Clark, pp. 307-308.
1 In thousand tons per day.

tween 1880 and 1913 provided an almost constant return for
human endeavor. The American industry, on the other hand,
showed a very slow rate of reduction of real costs in the earlier
years, rapidly accelerating in the closing period. All this shows
that the speed of industrialization, as indicated both in output
and in productivity, is greater in the United States than in Great
Britain,

In general the speed of industrialization for a country de-
pends upon the following factors. First of all, it depends upon
the time or stage of technological development at which the
country enters the process of industrialization. The speed is
always greater for countries which enter the process at later
stages than for those which entered earlier, because the former
can adopt the latest technical inventions and the newest type of
organization more easily than the latter who have more institu-
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tional obstacles so far as the social as well as the economic struc-
ture is concerned. Second, government policy also has direct in-
fiuence on the speed of industrialization. It is very obvious that
the speed is greater in the case where government takes the
initiative in industrial development. In the third place, the speed
depends upon whether the process of industrialization starts
with, or whether an emphasis is placed on, the consumption-
goods production or the capital-goods production. Because of
technical reasons, countries starting with or emphasizing the
capital-goods production obtain a greater speed in the economic
transformation. Finally, the way in which capital is raised also
greatly affects the speed. Capital can be raised either on the
basis of self-sufficiency or by borrowing from foreign sources.
If foreign capital can be well handled and will do no harm to
domestic economy in the future, its utilization is advisable and
will make the speed of industrialization much greater.



CHAPTER 1V

EFFECTS OF INDUSTRIALIZATION
ON AGRICULTURAL PRODUCTION

ACCORDING TO THE CONCEPT of industrialization used here, a
study of its effects on agriculture is an inquiry into the effects
that technological changes of strategical importance, which have
taken place mostly in industry, have had upon agriculture as a
field of production. As the preceding chapter indicated, most
of the strategical production functions are connected with capi-
tal-goods industries, such as power, transport, machine-manu-
facturing, and machine-tools.) -

Chapter II considered the interdependence and mutual in-
fluence of agriculture and industry on the assumption that a
state of technology is given. That serves as g starting point for
the discussions in the present chapter as well as in the following
ones. In the last chapter, among other factors, technological
change was introduced into the process of economic transforma-
tion. But it was in the main an analysis of the economic process
as a whole, and no special attention was given to any specific
field of production. The present chapter will deal with the effects
of industrialization on agriculture, considering the latter as a
group of enterprises.

A. InpusTRIAL DEVELOPMENT VvS. AGRICULTURAL REFORM

Whether industrial development is the cause of agricultural
reform is an old controversy. What has happened in England
may be taken as an illustrative case. Long ago, Arthur Young
and his associates made the argument that agricultural reform
is a sequel to the industrial movement. They witnessed the
growth of the factory system, and understood that it was linked
with the development of agriculture te which they had devoted
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themselves. Since then, many economic historians have favored
their view so far as the economic development of England is
concerned. Arguments advanced by them may be summarized
as follows. On the one hand, it was the demand of consumers
that gave a decisive impetus to agricultural production. The
coming into existence of manufacturing centers and the growth
of the town population opened up for the producer a new mat-
ket, with ever increasing requirements. The days were past
when the harvest from one field went no farther than the next
village or borough. The working multitudes in the crowded
cities, around the mines, factories, and docks turned to the
countryside for food. The farms, in their turn, had to become
factories where foodstuffs were produced in large quantities,
according to improved methods. The adaptation of agriculture
to the needs of an industrialized society resulted from an or-
ganic necessity, from an indispensable correlation between in-
terdependent functions.!

Paul Mantoux may be taken as representative of the group
opposed to Young and his associates. In his opinion, Young’s
argument, satisfactory at first sight, does not account truly for
the historical origins of the English agricultural movement.

That movement [said Mantoux]j, like the disappearance of the
yeomanty, became apparent long before the increase of the popula-
tion due to the modern factory system. As early as the first half of
the eighteenth century, about the time of the first experiments that,
thirty years later, led up to the invention of the spinning machines,
English agriculture entered upon a period of change 2

In another place, he expressed the view that the industrial cities,
by their rapid progress, would ruin English agriculture even
faster than they had enriched it. He also made the statement
that the improvement in stockbreeding, though obviously stimu-
lated by the demand from manufacturing centers, was due, at

1 Prothero (Lord Emle), Pioneers and Progress of English Farming (London,
1888), p. 65; W. Lecky, History of England in the Eighieentk Century (Lon-
don, 1870-1800), VI, 180-100.

* Paul Mantoux, The Indusirisl Revolution in the Eighteentk Century, p. 161.
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first, to entirely different reasons than those of industrial de-
velopment.® _

The present writer is of the opinion that industrial develop-
ment is a necessary condition for agricultural reform, especially
if reform is understood to mean mechanization and large-scale
organization. Arguments launched by Arthur Young, Lord
Ernle, and others stand in our time as well as in theirs. But it
should be recognized that by no means was Mantoux entirely
wrong. The controversy was due largely to difference in con-
ception of some basic terms, and difference in point of view in
appraising the effect of industrial development. These differ-
ences may be analyzed and clarified in three ways.

First of all, it must be admitted that industrial development
and agricultural reform are mutually affected and the activities
in the two fields are always interdependent. But it is also to be
admitted that the influences of the two fields on each other are
by no means of the same degree. Before the Industrial Revolu-
tion, there were periods in which some reforms in agriculture
had facilitated industrial and commercial development. Man-
toux pointed out that “the enclosures and the engrossing of
farms ultimately resulted in placing at the disposal of industry
resources in labour and energy which made it possible for the
factory system to develop.” * But after the Industrial Revolu-
tion, it became obvicus that industrial development was exerting
far greater influence on agriculture than agriculture was on in-
dustry. Mechanization of agriculture could not have taken place’
had the farm-machinery industry not come into existence to!
supply the necessary equipment. Large-scale farms could not
have been a reality had there not been a modern transportation]
system brought about by railroadization, motorization, and use
of steel ships, as well as by modern storage facilities, devices
of sterilization, and refrigeration. Mantoux failed to recognize,
or, at least, to emphasize, this point.

?¥The chief cause that had long hindered i, namely, the difficulty of feeding
live stock through the winter, had been removed. Less labour is required for
the care of cattle and sheep than for the cultivation of most kinds of crops.”
Paul Mantoux, #bid., p. 168.

4 Mantoux, page 138.
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In the second place, the controversy was due to whether the
emphasis should be placed on the long-run or on the short-run
effects of industrial development. Arguments rendered by Pro-
thero and Arthur Young were made mainly from the former
point of view. In the long run, progress in agriculture must re-
sult from industrial development. On the other hand, Mantoux’s
pessimistic attitude toward the development of industrial cities
— “to ruin English agriculture even faster than it had enriched
it” — was based largely on the short-run point of view. More-
over, some effects of industrial development which are unfavor-
able to agriculture must be considered as a necessary price to be -
paid for the progress of the whole economy. Much has been said
about this in the preceding section.

Finally, failure to recognize the nature and content of farm
technology has also contributed to the controversy. According
to Hicks'’s criterion® all kinds of technology may be classified
into three groups: labor-saving, capital-saving and neutral. But
here only two factors of production are assumed — labor and
capital. It is unnecessary to say that this assumption is far from
realistic when considering the production field of agriculture.
In agriculture, land as a factor of production must be given as
much consideration as labor and capital. Considering the role
that land plays in characterizing agriculture and distinguishing
it from industry, we should give even more weight to that factor
of production. It seems legitimate, by use of Hicks’s criterion,
to classify all kinds of farm technology into land-saving, labor-
saving, capital-saving, and any combination of the three factors.
But this classification does not reveal fully the characteristics
of farm technology. We must single out land as the basic factor
of production because in the present economy it is fixed. Any
progress in farm technology nowadays must mean a greater
productivity in land. This is achieved either by investing more
capital, or by employing more labor, or by introducing a new
crop, a new breed, or a new rotation system. All this may be
generally called “intensive” cultivation, to be distinguished

 The criterion is the manner and the degree in which the marginal productiv-
ity of a given factor is affected in comparison with the other given factors. See
discussions given in the second section of the preceding chapter.



AGRICULTURAL PRODUCTION I17

from “‘extensive” cultivation, which is to increase the land areas.
Among all forms of intensive cultivation, the process of mecha-
nization is to be especially emphasized. That process is labor-
saving in nature and, in addition to raising the productivity per
acre, it increases the productivity per man-kour, which is one of
the characteristics of industrialization. Thus all kinds of farm
technology may be classified into three groups: (1) that which
increases only the productivity per acre, such as introduction
of a rotation system, of a new breed, or of new crep varieties;
(2) that which increases only the productivity per man-hour,
such as application of power machines and other forms of farm
equipment; (3) that which increases both productivities, such
as use of chemical fertilizer, contro! of plant and livestock dis-
eases and pests, and adoption of new methods for preventing
erosion and maintaining soil fertility.®
Mantoux borrowed evidence from history to show that some
agricultural reforms did take place long before industrial revo-
lution, and some even induced, or made possible, the commer-
cial and industrial development. The examples he used are
enclosures and the engrossing of farms in the sixteenth, seven-
teenth, and eighteenth century; disappearance of yeomanry
in the eighteenth century; and the movement of labor from
country to town in the perieds immediately following industrial
revolution.” But agricultural reforms of this sort are basically
‘organizational,” as distinguished from farm technology in its
arrow sense. In the opinion of the present writer, organiza-
tional reforms are in general the result of technological changes.
Although enclosures and the engrossing of farms are a prereq-
uisite for the operation of large-scale farms, to accomplish
merely the former does not guarantee the realization of the
latter. Something of a more essential and generating nature
must be relied upon, and that is technology. Among all forms
of farm technology, as we have pointed out, the application of

* For a different classification and a more detailed enumeration of farm tech-
nology, see John A, Hopkins, Changing Technology and Employment in
Agriculture, pp. 6-7.

" Detailed discussions and illustrations are to be found in Mantoux, The In-
dustrial Revolution, Chapter 3, “The Redisttibution of the Land,” pp. 150-1g0.
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power machines and use of chemical fertilizers are most im-
portant. These technical improvements are essentially capital-
investing and labor-saving. Revealing in one production field
the characteristics of modern industrialization, they increase
both productivity per acre and productivity per man-hour. It is
very obvious that agricultural reforms of this category must
presuppose a fair degree of industrial development. Because,
after all, it is the various branches of industry that supply the
machines, the fertilizers, the power, the storage facilities, and
the means of transportation which alt are needed for a continuous
functioning of modern agriculture.

B. Tue Farm As a Probucing UNIT

The second chapter discussed, under static assumptions, the
farmer as a producer and his relations with producers jn indus-
try and other fields of production. Here the factor of technology
will be introduced in order to study its effects on the “farm,”
which is to be taken as a producing unit, or in theoretical ter-
minology as an individual “firm.”

First, let us assume, for the farm in question, that the demand
for its product is given and its size in terms of land area is also
given. Any technological improvement, accomplished either by
applving a power machine, or by using chemical fertilizer, or
by employing a2 new farming method, would give the farm
either of two results: increase of total yields, or reduction of
total cost. They amount to the same thing: decrease in the aver-
age cost per unit of product. This means a shift of the U-shape
curve to a lower scale. It would be true either under perfect
competition or under monopolistic competition.®? Figures 1 and
2, showing respectively the situation of perfect competition and
of monopolistic competition, illustrate the case.

Let D represent the demand curve and AC the average cost
curve before the technological improvement, D’ and A’C’ repre-
sent respectively the same curve after the introduction of tech-

® For discussion and illustration of the equilibrium situation under both perfect
and imperfect or monopolistic competition, see Edward Chamberlin, The Theory
of Monopolistic Compelition, pp. 20-25, pp. 74—81, and Joan Robinson, Eco-
nomics of Imperfect Competition, pp. 34-56, PP. 9497,
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nological improvement. But for the moment, let us forget about
the demand curve I, because we are assuming that demand
remains unchanged. Before the technological improvement is
introduced, the equilibrium point is P, where the average cost
is equal to the price (MP is the price line) which includes a
normal profit. After the change is made, the cost curve is shifted
downward from the scale of AC to that of A’C”. So long as the
demand is unchanged and the price remains the same, the farm

would acquire an amount of extra profit equal to the rectangle
MPON.

Y AC Y AC
A’C’ AICJ
P
M \ 2 / o M
y . / o N S
Q
D
D.’
0 A X 0 A X
Figure 1 Figure 2

It is to be noted that this extra profit from introducing tech-
nological improvement exists only in the short run. In the Iong
run, it will gradually disappear. Under perfect competition,
adoption of technological improvement by other farms and thus
the competition resulting therefrom will lower the price from
AP to AQ and remove the extra profit. Under monopolistic
competition, even though the number of farms is small, there
is no way on the part of the farm in question to prevent other
farms from adopting the same technological improvement.
Therefore, the same result, that is to say, the disappearance of
extra profit will, sooner or later, take place.

Next, let us still assume that demand is given, but the size
of farm can be varied at iree will. The technological improve-
ment that the farm will introduce is the one advantage which
can be fully exploited only by a greater size of farm as is repre-
sented by a greater output.® Under perfect competition, as

* We are assuming that output can be expanded only by increasing the size of

farm, In reality, it is quite possible to augment the output without enlarging
the farm.
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shown in Figure 3, the new cost curve A’C’, representing the
situation after technological improvement, is not only at a
lower scale than the original cost curve AC, but also has its
minimum point R farther to the right of point P, where the
original equilibrium existed. Under monopolistic competition,
as shown in Figure 4, although the equilibrium points P and R

Y \ C A'C’ Y AT
P
P M
M NI D A\
N ol o N )
p-P
o A B X o AB X
Figure 3 Figure 4

are not at the minimum of the cost curves, it is still evident that
R lies farther to the right of P. In both cases, the size of the
farm is increased from the output OA to that of OB. If the
market price remains at the same level, MP, as will most prob-
ably be the case in the early phase of technological change, and
if the farm can dispose of the same amount of output as repre-
sented by OA because the demand remains unchanged, it will
obtain a revenue of OAPM and incur a cost of OBRN. The
rectangle MPQN represents the extra profit, and the rectangle
ABRQ the additional cost, resulting from introducing the tech-
nological improvement. The net gain for the farm is thus repre-
sented by the amount obtained from deducting ABRQ from
MPQN.

However, this is also a short-run phenomenon. In the long
run, the price will move downward from M to N, and the extra
profit will accordingly disappear. This is more likely to occur
under perfect competition than under monopolistic competition
because in the latter case the producer has more control over
the supply. In any event there is a tendency in both cases to
reach the new equilibrium point R if the demand is not abso-
lutely inelastic. At the new equilibrium point, the output is in-
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creased and the price lowered. The producer has & normal
profit and the consumer benefits from a reduced price.
Finally, I shall discuss a gase in which the price is held con-
stant while the “product” adjustment is made. Quite often in
agriculture, as in industry, a new product may be created be-
cause of technological progress. One peculiarity of product
variation is that, unlike variation in price, it may, and ordinarily
does, involve changes in the cost-of-production curve. Qualita-
tive changes in the product alter the cost of producing it. They
also, of course, alter the demand for it. The problem becomes
that of selecting the product whose cost and whose market
allow the largest total profit, price being given. Another peculi-
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arity is that product variations are in essence qualitative, rather
than quantitative; they cannot, therefore, be measured along
an axis and displayed in a single diagram. Resort may be had,
however, to the somewhat clumsy expedient of imagining a
series of diagrams, one for each variety of product.

In Figure s, let OE be the fixed price.’® For simplicity, only
two varieties of product, which we shall call A and B, are illus-
trated and superimposed on the same graph. The cost curve
for product A is AA’ and the amount demanded (at the fixed
price OE) is OG. Total profit is CRME and total cost OGRC.
For product B the cost curve is BB’ and the amount demanded
is OH. Total profit is DQNE, total cost OHQD. It should be

®The figure and the illustrations are borrowed from Chamberlin, Theory of
Mong polistic Competition, Figure 11, pp. 78-8a.
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pointed out that the line EN is not a demand line, indicating
indefinitely large demand at the price OE. And it is not possible
to move back and forth along the cost curve, say along AA’, in
order to find the best supply to put upon the market; rather,
the movement is from one curve to another, as product changes,
the amount which can be sold being rigidly defined for each
case. Comparing the two possibilities illustrated, it is evident
that B is to be preferred to A. By making similar comparisons
between the costs and demands for all possible varieties, the
producer may choose the one which seems to him most advan-
tageous. But it must be remarked that, because of the existence
of monopolistic situations, the product selected is not neces-
sarily that whose cost of production is the lowest (AA’ is lower
than BB’, yet the latter affords a greater profit); nor is it nec-
essarily the one for which the demand is greatest, for cost of
production must be taken into account. Furthermore, for the
same reason, the output bears no relation to the most efficient
scale of production, revealed by the lowest point on the curve of
production cost.

I have considered in turn the adjustments made by the farm
on price, size, and product in reaction to the introduction of a
given technological change. In reality, the producer often com-
bines any two or all of the three adjustments at one time. That
situation is too complicated to be put in a single diagram. At
any rate, the theoretical analysis as just presented, however
simple it may be, serves as a general background for the factual
analysis that will be made later.

To see, from historical and statistical records, how changes
in the internal organization of the farm have taken place during
the process of industrialization becomes an undertaking of pres-
ent concern. Here one encounters the difficulty of choosing a
typical farm for which records have been kept and of which
analysis may be made. This is because, on the one hand, agri-
culture includes many types of undertaking, and it is impossible
in a real society to select a farm which will represent all types.
On the other hand, because the process of industrialization is
an evolutionary one, a farm that was once considered typical
may not be representative in later stages. In order to overcome
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this difficulty, it seems necessary and fairly appropriate to bor-
row from Marshall the concept of “Representative Firm.” Ac-
cording to him

the representative firm must be one which has had a fairly long life,
and fair success, which is managed with normal ability, and whlch
has normal adcess to the economies, external and internal, which be-
long to that aggregate volume of production; account bemg taken
of the class of goods produced, the conditions of marketing them and
the economic environment generally . , . Thus a representative firm
is in a sense an average firm. But there are many ways in which the
term “average” might be interpreted in connection with a business.
And a representative firm is that particular sort of average firm, at
which we need to look in order to see how far the economies, internal
and external, of production on a large scale have extended generally
in the industry and country in question.!!

Having adopted the concept of Representative Firm, let us
return to the discussion of the internal organization of the farm.
At the start, one thing that is fundamental to the modern farm
must be emphasized: the rise and realization of “enterprising
spirit.” Before such a spirit penetrated the rural community,
most agricultural undertakings were pursued chiefly to earn the
family living. The farm undertaken with this aim has been de-
scribed as “self-sufficing.” It pays little attention to the market
and sells little thereto. This by no means implies that at the
time before modern commercial expansion and industrial revolu-
tion took place, there were no farms managed mainly for profit.
The commercial farm has concurrently existed with commercial
expansion since the late Middle Ages. But popularization of
enterprising spirit and formation of the farm characterized by
application of machines, discipline of workers, and planning in
management are things that happened only after the start of,
and along with, the process of industrialization. In the theoreti-
cal discussion just presented, it has been assumed that profit
making is the only and basic motive. Actually, even in a highly
industrialized economy, like that of the United States, the place

“* Marshall, Principles of Economics, pp. 317-318.



124 AGRICULTURE AND INDUSTRIALIZATION

of the family farm is still of some importance.'* Our main con-
cern, however, is the transformation of the farm from a subsist-
ence to a modern type — either in a capitalistic or in a social-
istic regime. The effects wrought on, and the adjustments made
in, the internal organization of a theoretically representative
farm are the objects of our further inquiry.

As the process of industrialization is under way, its effects on
agriculture are essentially and most remarkably expressed in
the change of the demand for farm products. These effects are
brought about on the farm through the price system. As was
discussed in Chapter II, there are two groups of farm products
— food and raw materia}s — each affected by the general proc-
ess of industrialization}s to the demand for food products, the
income effect of industrial population is divided into two types
or, as a matter of historical development, two stages. First, as
income rises, the demand for food products, in general, will be
increased. Second, as income is further augmented, an increase
in demand for better food wiil take place. So far as individual
income groups are concerned, these two types of effects will
take place concurrently, but for the economic society as a whole,
they will act only in succession. The demand for raw materials
will increase in quantity and shift in kinds as industrial expan-
sion is under way. Of what category and magnitude the effects
will be depends upon the elasticity of demand for the particular
goods in question and the cost structure of producing those
goods for whose production the raw materials are destined to
be used.

Now, return to our Representative Farm. Assuming that the
extensive margin of cultivation has reached its maximum, the
farm can meet the change in demand — either increase in

*In the United States, the average percentage of total farm products used
by the operator's family for all types of farming is 12.7 per cent, The percentage,
except that of the self-sufficing farm which is 66.1 per cent, varies from 3.4
per cent for stock ranch to 20.3 per cent for general farming. For the cash grain
farm and the animal specialty farm the percentage is 8 per cent; for crop spe-
cialty farm, dairy farm, and poultry farm 11 per cent; for cotton farm 15 per
cent. From Fifteenth Census of the United Stotes, 1930, Agriculture, IV, 891,
913, g3o. The census of 1935 has shown that fewer than 1 million of the 6.8
million farms reported hired labaor, and only 104,000 reported more than 2z hired
workers per farm. See United States Census of Agriculture, 1g3s, vol. IIT, Chap-
ter 4, Table g, p. 164.
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amount or shift in kinds — only by exploiting the possibilities
of raising the intensive margin. This requires the introduc-
tion of a new technology. A technological change is theoreti-
cally a change in production function. It involves a new com-
bination of factors of production. Thus any technological
change would lead to a change in the cost structure of a firm or
farm. But a change in cost structure does not necessarily imply
that a technological change has taken place. While technologi-
cal changes are “technical” and *‘qualitative,”’ and cannot be
expressed in economic terms, such as, for example, prices paid
for factors of production, yet whenever a new technological
device is introduced, adjustment in the cost structure of a pro-
ducing unit must be made

There are three factors of production used by the farm; that
is, land, labor, and capital. A farm differs from an industrial
firm not only in that it has to base its production structure upon
land, but also in that it has been thus far organized around the
family labor supply. This is as true of the peasant farm of
China or Middle Europe as of the commercial farm prevalent
in the United States.}® As has been pointed out in Chapter III,
industrialization is in a sense a process of “capitalization” —
a process of extensively and intensively using capital or widen-
ing and deepening the capital. This applies to agriculture as
well, only in a less remarkable degree. Thus the chief charac-
teristic of capitalization in agriculture, as revealed, for example,
in mechanization of farm operations and utilization of com-
mercial fertilizers, may be stated in this way: It changes the
combination of the three factors of production, that is to say,
it increases the proportion of capital relative respectively to
land and labor.

It is now necessary to make a statistical search to see if the
ahove proposition can be accepted. It has been shown that in
the United States the average farm unit in 1929 used about 8
per cent less labor than in 190g. The labor supply has declined,
though not very remarkably, with the size of the family, and
averaged only 1.33 family workers per farm in 1935, as com-

™ For more about the United States, see John A, Hopkins, Changing Technol-

ogy and Employment in Agriculture, Chapter 3, “Some Characteristics of Agri-
cufture That Afiect Trends in Employment,” pp. 22-34.
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pared to 1.52 in 1909 and 1.35 in 1929. The hired labor per
farm remained practically unchanged from 19og to 1929 at 0.47
to 0.48 workers per farm, and then declined during the depres-
sion to 0.38 per farm in 1935."* John A. Hopkins has said that
the effect of mechanization in agriculture was partly to reduce
the number of workers employed in operations like harvesting
and seedbed preparation, and partly to lower the number of
full workdays between rush seasons for the remaining workers,
that is, usually for the farmer himself.'® This is true with the
collective farm (Kolkhoz) under the Soviet Socialist system
as well. The mechanization of operations and the introduction
of new agricultural methods considerably reduced the need for
human labor in almost all the stages of agricultural work. It
has been estimated that in Soviet Russia the introduction of
tractors, combines, and other agricultural implements into the
collective farm has reduced the entire process of production to
10.5 labor days per hectare, while on individual farms, where
no such introduction was made, the same operations required
20.8 labor days.*®

C. MECHANIZATION IN AGRICULTURE

Mechanization is a process that characterizes industrializa-
tion and has exerted violent influence on industry as well as on
agriculture. It has far-reaching effects both on agricultural pro-
duction and on farm labor. This section is confined to the dis-
cussion of its effects on production; those on labor will be ana-
lyzed in the next chapte:. Before undertaking the main topic, a
preliminary discussion of the form of mechanization and the
conditions for its introduction seems necessary.

FORM OF MECHANIZATION

Writers have differed as to the exact time when modern ma-
chinery came into general use for farm work. Agreement is im-
possible because different writers have different conceptions of

" From WPA N.R.P. Report No. A-8, Trends in Employment in Agriculture,
rgog—36, prepared by Eldon E. Shaw and John A. Hopkins, Table 1 and
Appendix B.

*® Hopkins, Changing Tecknology, p. 23.

* A. Yugow, Russig’s Economic Front for War and Peace, p. 64.
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machinery, .and records of the time of its adoption are scarce.
In spite of these difficulties, the decade of 1850 may be taken
as the period marking the beginning of an appreciable use of
farm machinery in the United States.'” Since then its use has
rapidly expanded, as indicated by the following figures which
show the increase of the value of the output of agricultural
implements and machinery as reported to the Census office of
the United States.'®

Fear The Value
1850 $6,842,611
1860 $20,831,004
+ 1870 $42,653,500
1880 $68,640,486
18¢0 $81,271,651
1900 $101,207,428

It is to be noted that the figures understate the real develop-
ment, because, on the one hand, the prices of farm machinery
have declined to an enormous extent, and on the other hand,
the later machines are more efficient, more durable, more read-
ily operated, lighter, and stronger, a fact which cannot be ex-
pressed in any degree by quantitative measures.

The form of mechanization in agriculture may be classified
as: (1) the adoption of power machines, such as the use of
tractors for field motive power; (2) the application of modern
transportation means to rural areas, such as the use of automo-
biles and trucks for purchasing and marketing purposes; and
(3) the adoption and development of improved and larger farm
implements, such as various kinds of harrows for different tili-
age purposes and combines for harvesting work. It goes without
saying that these three types of mechanization are closely inter-
related.

YW&The year 1850 practically marks the close of the period in which the
only farm implements and machinery, other than the wagon, cart, and cotton
gin, were those which, for want of a better designation, may be called imple-
ments of hand production.” See Twelfth Census of the United States, Agricul-
ture, I, xxix.

Y From Twelfth Census of the United States, Manufactures, IV, 344.
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The United States may be taken as an example of the adop-
tion of power machines. Between 1915 and 1921, the estimated
number of farm tractors increased from 25,000 to 350,000."®
This expansion was chiefly influenced by labor shortage and
high prices of farm products during wartime. Sharp drops oc-
curred during the depression of 1921, but this was followed by
conditions favorable to adoption during the remainder of the
1920’s, as revealed in a generally satisfactory farm income, high
prices both for horse feed and for labor, and continued improve-
ment in the tractor. In this period, the most important change
occurred with the development of the “all-purpose tractor”
which can be used in cultivating row crops as well as in seedbed
preparation. Earlier attempts had been made in this direction
but a successful tractor of this type did not become generally
available until 1924. At about the same time implements es-
pecially designed to attach to the tractor were also made avail-
able. During the early 1930’s sales fell off again and, moreover,
the low price of horse feed as compared to tractor fuel resulted
in many tractors standing idle for several years. With returning
farm prosperity this decline also was followed by record-break-
ing sales beginning in 1935. Since then the increase in tractor
sales has continued, except for a short-run slackening in 1937.
Had it not been for the restriction on the production of farm
machinery during World War II, the adoption of tractors
would have been further expanded. )

The application of modern transportation to farm purchasing
and marketing is best revealed in the development of the rail-
road and the expanded use of motor trucks. Again, the situation
in the United States provides an illustration. Construction of
railways in that country started in the 1830’s, but its full de-
velopment was not accomplished until the middle of the nine-
teenth century. The peak in railway mileage was attained in

** Hopkins, Changing Technology, p. 57. The following figures, which show a

sharp increase in the use of tractors during the past four decades, were obtained
from Agricultural Statistics, published by U. 5. Depariment of Agriculture:

1910 1,000 tractors
1920 246,000 o
1930 920000 ¢

1940 I,545000 %
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1916, when there were 254,000 miles of railroad. Since then the
mileage has declined. In 1930 it was 249,000 miles, and by 1936
it had further decreased to 240,000 miles.?® However, the rail-
road network of the United States is still one of the densest
among the various industrialized countries. Its impact and
effects on the transportation of farm products can hardly be
exaggerated, especially in considering the bulkiness of grains,
fruits, and even animal products, which only railways can bear.
Even more remarkable was the increased use of motor trucks
by farms during the period from the conclusion of World War I
until the depression. The number of motor trucks registered in
the United States was 10,000 in 193190, increased to 1,006,082 in
1920, and further increased to 3,647,474 in 1930.*' The num-
ber owned by farms in 1920 was 140,000, nearly 14 per cent
of the total, and in 1930 it rose to goo,000, more than 25 per
cent of the total.>® The number of motor trucks used by farms
in this prosperous decade was noticeable becanse it grew at an
increasing rate. Since the depression the absolute amount has
continued to increase, but the rate has slowed down. In 1936
the total number of motor trucks registered was 4,023,606, and
that owned by farms was estimated at only 1,000,000, even in
1939.2 It should be noted that adoption of motor trucks did
not occur uniformly in all areas. Of the vegetable and apple
farms surveyed, 8o to go per cent of the farmers had trucks in
1936. At the other extreme, trucks were found on only 12 per
cent of the cotton-area farms and 18 per cent of the corn-area
farms.

Changes and developments in farm implements are too varied
to permit any simple and generalized description. The principal
trends may be grouped under four headings: (1) increase in
capacity of machines for greater size or speed, (2) wider adop-
tion of machines previously available, (3) improvement in
efficiency of implements, and (4) development of new imple-

®D. Philip Locklin, Economics of Transperiation (Chicage, 1938; revised
edition}, pp. 42—43.

* Locklin, pp. 750-751.

® Hopkins, Changing Technology, p. 64.

¥ See Locklin and Hopkins,
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ments.* Attention must be given to differences in types of
farming and differences in farm areas.

CONDITIONS FOR MECHANIZATION

It is clear that mechanical improvements have greatly
strengthened the competitive position of farm implements —
tractors and motor trucks — as compared with labor, But mere
technological improvements cannot fully explain the degree of
change nor the timing of the successive waves in the process of
mechanization. The role that economic forces play must also be
considered. From the economic point of view, a wide range of
choice exists among combinations of the various factors of pro-
duction. The precise combination that farm operators tend to
adopt under a given set of physical conditions and a given state
of technological progress depends on the prices of the various
factors per unit of use.*® Among the factors of production the
available amount of farm land of each grade is relatively fixed.
The amount of farm labor employed at any time may be
divided into two categories — that supplied by family members
and that obtained from outside. Family labor is considered rela-
tively fixed, while hired labor varies from time to time. The
total amount is hence variable and determined partly by the
price of farm products, and partly by the competitive bids of
other industries for the same labor, as well as by the cost of
machinery, which is considered its substitute. Therefore, the
amount of farm machinery adopted will depend both on its
physical performance, and on its price as compared to the price
of farm products and that of labor. As these prices change, so
will the extent to which machinery is employed.

It is clear that the adoption of machinery is partially deter-
mined by the price of labor. But it should be pointed out that
machinery is not merely a substitute for labor, but, in some
cases, also a substitute for work animals, such as horses, oxen,
and mules. The prices of these animals and the cost of feeding

* For a detailed discussion, see Hopkins, pp. 70-75.

* For a detailed analysis, the reader is referred to John D. Black, Production
Econgmics, Chapter 13, “Individual Differences and Their Combination,” pp.
347-330, and Chapter 14, “Capital Goods in Production,” pp. 383—414.
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them are also competitive with that of machinery and thus are
to be taken into account in estimating the extent te which
machines are to be adopted.

In this connection, an analytical tool may be used to describe
the substitutive relations between any two factors, or any two
groups of factors, when either or both of their prices change.
This tool is “elasticity of substitution,” which has been defined
by Mrs. Robinson as “the proportionate change in the ratio of
the amounts of the factors employed divided by the proportion-
ate change in the ratio of their prices to which it is due.” 2
Elasticity of substitution is determined by the technical con-
ditions of production. When the proportions of the factors are
rigidly fixed, no change in the ratio of labor to capital (for
instance, machinery) can be made, however great the fall in
wages, and the elasticity of substitution is zero. If the smallest
fall in wages (the cost of capital remaining the same) were to
cause the whole output to be produced by labor alone, the elas-
ticity of substitution would be infinite. The actual cases lie be-
tween these two extremities. Although the above interpretation
of the elasticity of substitution applies only to conditions of
perfect competition,>” and to a stationary state, with due modi-
fications it may still be of some use, at least, of some value for
reference, even in our evolutionary economy. Industrialization
as a process characterized by technological changes has three
obvious effects: first, it changes the proportions of the factors;
second, it tends to reduce the price of capital; and third, it
provides an ever increasingly favorable condition for the sub-

® Robinson, Economics of Imperfect Competition, p. 256.

¥ Only under perfect competition will the proportions oi the facters always
be such that their marginal physical productivities are in the same ratio as their
prices. This means that, “if the price ef capital remains unchanged and the
price of labour falls there will be such a reduction in the amount of capital
employed per man as will raise the ratio of the marginal physical productivity
of capital to that of labour in the same proportion as the price of labour has
been reduced.” (Robinson, Imperfect Competition, p. 256). Also only under
perfect competition can we adopt Mrs. Robinson’s equivalent but more junda-
mental definition for the elasticity of substitution, namely, the proportionate
change in the ratic of the amounts of the factors divided by the proportionate
change in the ratio of their marginal physical productivities. (Robinson, #bid.,
Appendix, p. 330, note 2.)
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stitution of capital for labor. On the whole, these effects will
tend to raise capital’s elasticity of substitution. We know that
the elasticity of demand for capital will be greater, the greater
is the elasticity of substitution.”® In our evolutionary economy,
mechanization in agriculture, as characterized by the replace-
ment of labor and working animals by machinery, will go on so
long as both the elasticity of demand for capital and its elastic-
ity of substitution tend to be greater.

The close relationship between the prices of farm products,
the wages of farm labor, and the prices of farm machinery on
the one hand and the domestic sales of tractors on the other is
clearly revealed in the cyclical fluctuations from 1910 to 1940
in the United States.? The prices of farm products and the
wages of hired farm labor moved in the same direction during
the period. Both of them rose rapidly during World War I and
reached the peak in 1920; both fell sharply from 1920 to 1922;
both rose again thence up to 1929; both fell sharply again from
1929 to 1932; both rose again thereafter with the only inter-
ruption in 1937 and 1938. The only difference to be carefully
noted is that the wages were less fluctuating than the prices of
farm products and that the latter always took the lead. The
prices of farm machinery showed far less fluctuation during the
period and, especially after 1930, showed little fluctuation from
year to year. Explanation for the difference between the price
movement of farm machinery and that of farm products may
be found in the essence of the acceleration principle. Discussion
of that principle has already been presented in Chapter 1I. The
domestic sales of tractors in the period showed a high positive
correlation with the prices of farm products and the wages of
farm labor, while a negative one with the prices of farm machin-
ery. Because the price of farm machinery is less fluctuating
than the price of both farm products and of farm labor, owing

#® From the conclusion reached by Joan Robinson, which states that “the
elasticity of demand for labour will be greater the greater is the elasticity of
substitution.” See Imperfect Competition, p. 257.

* Statistical data are to be found in publications by U. S. Department of
Agriculture, especially Agricaliural Statistics.
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to the operation of the acceleration principle, so the domestic
sales of tractors reveal fluctuations of a far greater magnitude.
This means that during the prosperous years much more, and
during the depression years much less, farm machinery has
been adopted than the price movement of farm products alone
would indicate. We have seen that after 1930 the prices of farm
products fell sharply while those of farm machinery fluctuated
little from year to year, In addition to this, there was a large
backlog of labor on the farm. It is very clear that under these
circumstances, farmers had little incentive to adopt new
machinery. It explains why the domestic sales of tractors in
the United States dropped in a drastic manner during the de-
pression.

Thus it may be concluded that there are two necessary and
most important conditions for introducing machinery into agri-
culture: The price of farm produce should remain high, and
labor should be scarce and costly. In an old country like China,
these conditions can come into existence only after indnstrializa-
tion in the field 6f industry has attained a sufficient degree. Only
then will demand for farm products be increased and prices paid
for them be higher because of income effect, and labor become
relatively costly in agriculture because of transfer into and
absorption by industry. The case of the United States, where
labor was scarce from the very beginning of colonization, is
different. But even there, the situation has changed in recent
years. A fair amount of excess population on farms has existed.
Black has treated the excess population on farms, together with
inadequate demand and low farm prices, as the important fac-
_ tors that account for the relatively slow progress of innovation
in agriculture.® In addition to economic factors, some technical
and social requirements must also be fulfilled. Most important
of them is the size of the farm, which should be Iarge enough to
make it economically advantageous to introduce machinery.
Thus, theoretically as well as historically, consolidation of farms
has become a prerequisite for mechanization in agriculture.

® Jobn D. Black, "Factors Conditioning Innovations in Agriculture,” Mechan-
ical Engineering, March 1945.
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EFFECTS OF MECHANIZATION ON PRODUCTION

Our attention will now be concentrated upon the effect of
mechanization upon work animals, upon the rise of productivity
per acre and per man-hour, upon the size of farm, and upon the
marketing structure.

The displacement of work animals by farm machinery and
by modern transportation means can again be studied by taking
the United States as an example, where the data are more avail-
able. In the United States, the horse is the most important work
animal on the farm and the mule ranks second. Displacement
of horses by tractors, trucks, and automobiles began after 1915,
but did not become pronounced until 1919, In 1916 there were
nearly 27 million horses on farms in the United States, of which
about 21 million were three or more years old, that is, were of
working age. By 1925 the total number of horses was down to
22.3 millions and work horses to 19.9 millions. Subsequently,
tractor adoption was speeded up by the appearance of the “all
purpose” or row-crop tractor. By 1g38, the total number of
horses and mules was down to 15.4 millions, and the number of
work horses to 13.1 millions.* It has been customary to use this
absolute decrease in number of farm work animals as a measure
of displacement by machinery. However, a more logical ap-
proach is through the change in ratio of work animals to acres
of crops. The difference between the actual number of work
horses on farms in the United States in 1938 and the number
that would have been required at the rate of one horse to 16.5
acres of crop was approximately 7.6 millions.* This amount

& From U. S. Department of Agriculture, Agricultural Stetistics. Figures for
all kinds of work animals for the past four decades may be obtained from the
same sources which show a drastic decrease, especially since 1920, in the use
of work animals on farms, as:

1910 24,211,000 wWork animals
- 1920 25,742,000 ¥ *

1530 19,142,000 * “

1940 14,481,000 “ *

“ For estimates up to 1935, see WPA, N.R.P. Report No. A-g, Changes in
Farm Power and Equipment: Tractors, Trucks and Automobiles {Washington,
1938), pp. 62-63. For those in 1938, see Hopkins, p. 6.
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represents the net result of displacement for the period con-
cerned.

From various data available in the United States, it seems
likely that about half the displacement of horses that occurred
up to 1935, about 2.8 million, should be attributed to the truck
and automobile and the remainder to the tractor.®® At this rate
the displacement caused by the tractor through 1938 would
amount to 4.8 million work horses, or slightly more than 3
horses per tractor, and by modern transportation, slightly under
0.6 per truck or automobile. Both of these figures seem con-
servative and command a high reliability.

In the process of industrialization, both productivity per man
and productivity per umit of land have gradually and continu-
ously increased. And there is every sign of further increases in
the future. As to productivity per man in agriculture, we may
take the figures estimated by Ezekiel and Tolley for the United
States as an example to show its increase and to compare it
with that in manufacture and in mining.** (See Table 11).

It is clear that the output per worker in agriculture, which
reflects productivity per man, has grown almost as rapidly as
that in manufacturing and in mining during the past half cen-
tury. The period covered is a most phenomenal one in the proc-
ess of industrialization of the United States. It is to be noted,
however, that since the beginning of the present century, man-
productivity in manufacture has advanced more rapidly than
that in both agriculture and mining.

Productivity per unit of land also increased in the various
leading industrialized countries during the period of industrial-

BWPA, N.R.P. Report No. A-g, Changes in Farm Power and Equipment,
pp. 62-63.

™ Mordecai Ezekiel, “Population and Unemployment,” The Annals of the
American Academy of Political and Secial Science, vol. 188 (November 1936),
p. 236.

Quaintance, upon the census figures of the United States, arrived long ago
at the statement that *in the last twenty years [188o0-1goocl, by the aid of
machinery and the substitution of horse power for hand power, the effectiveness
of human labour on farms has been increased to the extent of about 33 per
cent.” This seems to be completely in accord with Ezekiel's estimated figures for
the same period. See H. W. Quaintance, The Influence of Farm Mackinery on
Production and Labour (New York, 1904), p. 16.
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TABLE 11

VOoLUME oF QuTPUT PER WORKER IN THE UNITED STATES
{rgoo = 100)

Year Agriculture Manufacture Mining
187 ..l 55 64 36
88................. 7 7% 56
1800, .. ... 82 93 84
10+ T 100 100 100
 £0) {+ T 100 117 104
TO20. . .o e 110 131 139
I030. it it I41 163 147

ization, although its rate of increase was far from remarkable.
The average yield of wheat per acre in England and that of rice
per hectare in Japan are shown in Table 12.

TABLE 12

AVERAGE YIELD OF WHEAT Anp RicE*

Bushels of wheat Quintals of rice
per acre per hectare
Years in England Years in Japan
b & 15 S 24.0 Br8Br. ...l 13.4
IBrz.. ... 22.0 1888—97........ ... 18.1
188504, ........... 20.4 1898-1907.......... 16.8
1800-1008. .. .. .. ... 3.4 1908-14......... ... 18.8
1916—22............ 307 1025-20. ... vunn .. 21.6
102432 .. ooenn. ... 31.4 I930-34. .o - v vnn - 21.9
1033-30......... ... 34.3 1936—38............ 24.0

* From Colin Clark, Tke Conditions of Econemic Progress, pp. 256—as8.

The average yield does not fully reveal the productivity per
unit of land, because there were changes in acreage during the
period which might have distorted the general trend of yields.
For instance, the average yield of wheat per acre in England
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was lower in 1812 (22 bushels) than in 1771 (24 bushels), but
the acreage was greater in 1812 (3,160,000 acres) than in 1771
(2,795,000) acres.® From this it may be easily seen that the
lower average yield in 1812 was largely due to the cultivation of
some less favorable land. However, the above figures show un-
mistakably a general trend of advance from period to period
in productivity of land.

In Denmark, for example, the most typical size-groups are
farms between thirty-seven and seventy-five acres and farms of
family type, and the agricultural production is one of the most
efficient in the world. The yields of crops are much higher than
in Britain, and in some cases are even the highest among all
countries. Sixty years ago the Danish yields were no better
than the British, but since then the former have improved faster
than the latter, so that at the present time the Danish yields
per acre of wheat, barley, and oats are 25 to 50 per cent higher
than the British; yields of sugar beets are 50 per cent and of
swedes 60 per cent higher. The Danish farmers’ harvest is 44
cwt. of seeds of hay per acre as against the British 28 cwt., and
32 cwt. of meadow hay as against the British 20 cwt.*® This
contrast in grass production is the more striking when we re-
member that Britain has a far more favorable climate for grass
growing. The Danes have achieved such high average yields by
the use of better seed and more fertilizer. But a more important
reason lies in the relative cheapness of cultivation. Compared
with peasants elsewhere on the continent the Danish farmer
saves an immense amount of Iabor by having his fields grouped
round his farmstead; he does not have to spend one and a half
to two hours each day in going to and fro to scattered strips.
Compared with English farmers he is probably also more ad-
vanced in the use of machinery.®

¥ Clark, p. 256.

® P Lamartine Yates, Food Production in Western Europe (London and
New York, 1940), Part II, Denmark, p. 33.

¥ Of the farms in the typical size-group, 53.5 per cent use an electric motor,
78 per cent a seed drill, 9o per cent a hay mower, and 70 per cent a self-binder.
On the larger farms potato and sugar-beet lifting machines are becoming more
and more common; on the smaller ones a very useful new implement tops and

lifts swedes in one movement. See P. Lamartine Yates, Food Produclion in
Western Europe, p. 30.
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In livestock farming the Danes have quickly and thoroughly
adapted themselves to the new change in production. The ex-
panston of the Danish livestock industry is a great achievement
resulting largely from industrialization in England and in Ger-
many. With the market assured, the Danes have progressed far
in cattle breeding and dairy production. Denmark was the first
nation to realize the importance of breeding for performance.
The Danes were the pioneers in milk recording, the first milk-
recording society in the world being formed at Vejan in 1894.
By dint of paying so much attention to scientific breeding the
Danes have transformed their dairy herds from mediocrity into
being as nearly as possible perfectly adapted to butter produc-
tion. The progress in the performance of Danish dairy herds is
remarkable. Milk per cow increased from 213 gallons in 1871 to
7oo gallons in 1930, and butterfat per cow increased from 65
to 270 pounds in the same period.* It is important to remember
that the Danish milk-producing industry is entirely in the hands
of small family farmers; only 6.6 per cent of the total number
have more than twenty cows on their farms. The system of co-
operative dairies has contributed greatly to the improvement of
production. The fact that Denmark was the first country in the
world to adopt pasteurization in butter manufacture is to be
attributed in great part to the cooperative system.

The size of a farm is often expressed by its acreage. But
acreage is not the only measure. Labor, capital, and manage-
ment are also the essential elements of a farm, and its size may
be measured in terms of any one or any combination of these
factors. It may even be measured by the value or physical vol-
ume of farm products. In our present discussion, however, only
acreage is to be used. It is evident that the size of a farm is
important in determining the extent to which labor-saving
equipment and methods can be applied. This is particularly true
of such mechanical equipment as combines and corn pickers and
of some livestock equipment, like milking machines. But the
application of many labor-saving methods is not affected by the
size of the farm. The saving in labor from the adoption of higher
yielding crops or livestock and from changing to more effective

® Danish Statistical Department: Denmark, 1931,
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spray materials or more concentrated fertilizers can be obtained
as readily on a small farm as on a large one. However, the great-
est saving in labor during the end of the last and the beginning
of the present century has resulted from mechanization, which
can be achieved only under the general process of industrializa-
tion. It is, therefore, to be emphasized that mechanization is
closely related to size.

In the United States, the average size of a farm is about 170
acres, according to the latest census.®® Of course, the typical
size varies widely with different types of farming and with
different regions of the country. For the moment let us refer
only to the over-all average size. Traced back to 1850 and up to
1940, the average size of farms has undergone changes in two
opposite directions, as the following figures show.%?

Year Average Size of Farm
1850 203 acres -
1860 199
1870 153
1880 134 ¢
1300 137 “
1goo 46 “
1910 138
1920 148 ¢
1930 56 ¢
1940 174 “

An inspection of the foregoing table shows that from 1850 to
188c there was a constant tendency toward a smaller size, the
year 1880 marking the smallest. Since then a clear tendency has
been indicated toward larger farms.

A historian has stated that agricultural revolution in America,
as far as the application of farm machinery is concerned, came
in the half century after 1860.*' But the speed of industrializa-

® Derived from U. S. Census of Agriculture: 1940, published by U. 5. Depart-
ment of Commerce, Bureau of Census. 1944, vol. III, Chapter 1, Table 4.

* From the United States Census for different decades.

" H. U. Faulkner, American Economic History (New York and London, 5th
Edition, 1943), p. 379.
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tion was not greatest nor its degree the highest until after 1870,
when the iron and steel industry began to develop. In 1890 the
United States produced over nine million tons of pig iron, sur-
passing England for the first time.*® The development of the
iron and steel industry is important because it conditions the
birth and growth of the farm machinery industry. Thus only the
decade of 1880 can be taken as the period in which the intro-
duction of modern farm machinery was effectively and fully
started. It is obvious that mechanization in agriculture has
exerted a great influence in enlarging the size of farms to gain
the internal economies. Since 1910 the distribution of farms by
size has shown relatively little change. This may be due to the
fact that most farms have already been large enough to under-
take mechanization, and any further expansion would cause
difficulty in management. Moreover, it is difficult to change the
size of a farm unit once it has been established and equipped.
The operator of the unit who feels that he can handle additional
land may not be able to buy or rent land adjacent to the farm
he has already acquired.

In England, it has been shown that from 1760 to 1880, eco-
nomic factors favored the large-size farm.** It has also been
statistically ascertained that from 1885 to 1931, the decline has
been continuous in the two smallest size groups (one to five and
five to twenty acres) and also in that containing the largest
holdings (above three hundred acres); the size next to the
largest (one hundred to three hundred acres) has remained
almost unchanged, whereas medium-sized farms (twenty to fifty
and fifty to one hundred acres) have been increasing nu-
merically during the whole period.*®

It is very obvious that the movement of collectivization in
Soviet Russia has greatly increased the size of the farm. In 1920
only 4.9 per cent of cultivated land area was collectivized. By
1931 the collectivized land area increased to 67.8 per cent, and
by 1935 to 94.1 per cent. In 1940 the collective farms (Kolk-

# L. C. A. Knowles, Economic Development in the Nineteenth Cenury, p. 201,

“ Hermann Levy, Large and Small Holdings (Cambridge, 1911), passint.

¥ 3. A. Venn, The Foundalions of Agriculiural Economics (Cambridge, Eng-
land, 1933), table on p. 110,
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hozes) embraced ¢9.9 per cent of the cultivated land. When it
embarked on the policy of mass collectivization, the Soviet
government decided to promote the artel as the collective form
suited to the economic and cultural level of the country and to
Soviet policy. The process of converting communes and Zozes
(societies for joint cultivation) into artels was rapid. In 1929
tozes comprised 60.2 per cent of all collectives, communes 6.2,
and artels 33.6 per cent; by 1934 communes comprised only 1.8,
tozes 1.9, and artels g6.3 per cent of all functioning collective
farms.*® Collectivization of farms is similar to consolidation,
although the fundamental spirit behind the movements is dif-
ferent.

The effects of the adoption of modern transportation on the
market structure of agricultural commodities, and on the modes
of agricultural production, are no less profound and far-reach-
ing than the application of power machines and large imple-
ments. Of the same significance is the popularization of modern
storage, especially of refrigeration. It is not difficult to see that
improvements in transportation and storage have extended tre-
mendously the market for all commodities, and particularly for
farm products which are both bulky and perishable. Without
an enlarged and assured market, application of machines to
agriculture and expansion of farm organization would be im-
possible. Modern history has shown that the improvement of
transportation and storage is a prerequisite to the existence of
the modern farm and mechanization in agriculture. .

Different means of transportation have worked with different
effects upon the system of agricultural markets. Railroadization
has made the market centralized. In England the famous Smith-
field wholesale meat market at London rose to a position of
commanding importance, and in its heyday was one of the most
striking illustrations of the central market in the evolution of
markets. In the United States, with its huge areas, the “central
market” hecame a system of central or terminal markets, such
as Chicago, Kansas City, and Minneapolis, with one market
dominating the rest. The livestock marketing structure was

“G. S. Shepherd, Agriculiural Price Analysis, Chapter 2, “The Evolution of
Markets and Market Price Making,” p. 14.
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dominated by the terminal market at Chicago, the grain market
by the Chicago Board of Trade, and the cotton market by New
Orleans.*” Since World War I, radios, trucks, and the concrete
highways have made the market system tend toward decentral-
ization. These transportation facilities have enabled more buy-
ers and sellers to short cut the central market and do their buy-
ing and selling direct. The reasons are obvious. As market
organization improves, grades are set up and market informa-
tiof reaches higher levels of accuracy and timeliness. The neces-
sity for concentrating goods in central markets for physical
inspection decreases, and decentralization of the market begins
to occur. This is very evident in the case of livestock, grain,
vegetables, and fruits. Decentralized markets of this type are
far different from the unconnected and almost isolated markets
that prevailed during the period of village community.

D. REORIENTATION IN TvpPEs oF FarMing*®

As industrialization enters g fairly mature stage, its effect on
income will cause a demand for better food. Some industries
using agricultural products as raw materials will expand and
hence raise the demand for these primary goods. All this will
lead to reorientation in the types of farming. In the foregoing
section, we have discussed the reaction of the farm to changes
in the market, and the consequent adjustment in its internal
organization. Now, we may consider the shifting or reorienta-
tion in types of farming as a group phenomenon of farms when
new products are introduced to replace the old ones. Shifting of
an individual farm from one type of farming to another, such as
from rice to wheat, or from wheat to corn or to cotton, may be
made without involving a change of production function. This

7 Shepherd, p. 14.

#uTypes of farming,” “lines of production” and *farming system” have been
used almost interchangeably. It may be said that the phrase “types of farming”
is more often used in the English-speaking countries, while the term “farming
system” is only a literary translation of the German word “Betriebssystem.” The
term “lines of production is much less popular. For discussions on “Betriehssys-
tem” or types of farming, see Theodore Brinkmann, Die Ockonomik des lond-
wirtschajilichen Betricbes, in Grundriss der Sozialikonomik, Abteilung VII, pp.

30—32 (Tiibingen, 1922). The book was translated into English by E. T. Benedict
and others, under the title of Economics of the Farm Business, 1435.
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has been briefly discussed in Chapter II under static assump-
tions. Our present concern is primarily with the shifting in types
of farming that can be accomplished only if a new production
function or a technological change is adopted. However, shifting
of both categories would have to be effectuated through the
price system.

In the process of industrialization, there are many other fac-
tors, in addition to the demand for better food, which have
been working simultaneously to cause reorientation in the types
of farming. Among them may be cited changes in feed crops
and shifting from food crops to industrial raw materials. In the
following pages, the discussion will be confined to these three
forms of reorientation.

First, let us see how demand for better food has influenced
the shifting in types of farming. An illustration may be taken
from what has happened in England during the past two cen-
turies. This was a time during which the English economic
structure underwent tremendous change, and gave England first
chance to become an industrial country. The whole period may
be broken down into five sub-periods, namely, 1700-1760,
1760-1815, 1815—1846, 18461880, and 1880-1910.% In the
first period, that is, from 1700 to 1760, nearly all social and
economical circumstances favored the maintenance of small
holders and small farmers, whose production consisted pri-
marily of vegetables, butter, milk, pigs, poultry, fruits, and
the like. The most obvious of these favorable factors were: good
harvests, cheap price of corn (wheat}, low rent, high wages,
increasing demand for meat and dairy produce, and the improv-
ing means of transportation, such as improvements made in
roads and the extension of the network of canals. Some of them
were obviously the later-stage effects of the commercial ex-
pansion in the preceding two centuries. But the most important
was the introduction of the field cultivation of roots (turnips),
clover, and artificial grasses, which as a whole proved the pivot
of agricultural progress. It enabled farmers to carry more numer-

* This division of the period is made by the present writer upon the data used

and the analysis undertaken by Dr. Hermann Levy in his Large and Small
Holdings.,
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ous, bigger, and heavier stock; more stock gave more manure;
more manure raised larger crops; larger crops supported still
larger flocks and herds. Without the aid of turnips the mere sup-
port of livestock in winter and spring had been a difficult prob-
lem; to fatten sheep and cattle for the market was in many dis-
tricts a practical impossibility.*® The work of some prominent
figures in this period will be long remembered. So zealous was
Townshend’s advocacy of turnips as the pivot of agricultural
improvement, that he gained the nickname of “Turnip” Town-
shend. But such improvements in arable farming could not yield
their full profits until the livestock of the country was also im-
proved. The necessary revolution in the breeding and rearing
of stock was mainly the work of Robert Bakewell. This tech-
nical progress, together with the favorable economic conditions,
caused the production of “protective” food to gain an upper
hand.

The foliowing two sub-periods, from 1760 to 1815 and there-
from to 1846, witnessed the beginning and the coming into full
swing of industrial revolution. During these two periods, radical
changes took place. The circumstances that once were in favor
of small farmers turned against them and afforded advantage to
the growth of large farms for producing wheat. The fifty years
up to 1765 had been a period of extraordinarily good harvests.
With the year 1765 this period of abundance came to an end.
In the meantime, despite the fact that the home production of
wheat was thus decreasing, population was increasing rapidly
because of the initial effects of industrialization. As a conse-
guence, England passed soon after 1750 from the position of a
corn-exporting to that of a corn-importing country. But even in-
creasing imports could not reduce the price to the low level of
the first period, in view of the growing demand and the lessened
home supply. On the contrary, the price of corn (wheat) rose
higher and higher. The effect of the rise of corn prices plunged

.the mass of the people into misery, privation, and famine. The
mounting rise of corn prices caused a drastic decrease in real
wages. The acute agricultural depression in the period of 1814—

® For a mote detailed discussion, see Lord Ernle, English Farming; Past and
Present, Chapters 7 and 8, pp. 148-180.
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1836 made the ruin of small owners and the misery of agricul-
tural laborers more severe. Farm production shiited from pro-
tective food to energy-producing crops.

The fourth period, from 1846 to 1880, was, on the whole, a
period of revival both for industry and for agriculture. The
abolition of the Corn Laws in 1846, which marked the triumph
of free trade, was one of the several factors that account for the
prosperity in this period. In addition, there were some kinds of
technical progress that made the cost of production in agricul-
ture lower and reduced the price of food. The most important
are the improvements in drainage, the introduction of chemical
fertilizer, the extension of the use of machinery, and the cheap-
ening of transportation, especially the great extension of railway
network. The increased demand for land made rent higher, and
this, in turn, made possible the continued extension of large
holdings. On the other hand, along with the revival of industry,
higher wages and higher purchasing power®® made a great in-
crease in the demand for meat and hence a revival of pasture
farming resulted. Thus in agriculture both the production of
energy-producing food as represented chiefly by wheat farming
and the production of protective food as revealed mainly in
pasturing and gardening were in a prosperous condition. Some
writers have called the farming system in this period “the mixed
husbandry,” ** and it might well be called “the balanced hus-
bandry.” But whatever it may be called, the system was only a
transitory one and marked a turning from crop-farming domi-
nant to pasturing dominant agriculture.

The last period (1880-1910) in our illustrative case saw the

® Increase in money wages and more in real wages of industrial labor during
this period may well be shown by Bowley’s Index numbers:

MorEY AND ReEar Waces v TEE Unitep Kincoowm, 1914 = 100

Money Redl Money Real
Year Wages Prices Wages Year Wages Prices Wages
1860 58 113 5I 1874 8o 11§ 70
1866 66 114 58 1877 77 110 70
1By0 66 110 6o 1880 vz 105 6o

From A. L. Bowley, Wages ond Income in the United Kingdem since 1860
(Cambridge, 1537}, Table VIII, p. 34.
** See Laxy, Large and Small Holdings, Chapter 3, especially pp. 61—70.
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competition, especially in wheat from abroad (largely from the
United States, Canada, and Russia), which brought about a
drastic fall in wheat prices. The decrease in price made wheat
growing in England unprofitable, and as a consequence many
farms were abandoned. The favorable conditions which had
existed since 1760 for the expansion of wheat farming were
now coming to an end. The tide turned in the opposite direction.
During this period wheat acreage fell off sharply, declining from
the record acreage of 3,900,000 in 186¢ to 1,400,000 in 18¢95.%3
Many acres were wholly withdrawn from cereal culture and
converted to pasture. However, the purchasing power of urban
earners had increased since 1880, owing chiefly to the fact that
free trade brought in cheaper food.** The demand for meat,
poultry products, and fruits was therefore greatly increased.
The whole situation now became favorable to the production of
protective food. In the meantime, many technical improvements
were introduced and encouraged and made possible the develop-
ment of specialized farms, such as dairying, stockbreeding,
poultry, and horticulture. The trend has continued ever since
1910, with the interruptions only in the world-war periods.
The second form of reorientation in the types of farming is
to be found in feed crops. The situation in the United States
illustrates this. For a long time oats had been used for feed for
horses. But in recent decades, because of the introduction of
tractors, trucks, and automobiles, demand for oats has de-
creased as a consequence of the fact that horses have been

% Bowden, Karpovich, and Usher, An Economic History of Europe Since
1750, P. 580.

® The index number of real wage per earner in this period is given in the
following: 1880, 7o; 1881-188s, 77; 1886—1890, By; 18¢1-1805, 08; 18961000,
104; I9oI-1908, 103; 1got-Ig1o, 103; and 1911, 100. See Bowley, Wages ond
Income in the United Kingdom, Table XIV, p. 94. Since 1866 the purchasing
power of agricultural wages, expressed both in fractions of a quarter of wheat.
and in pounds of beef, has shown a steady increase.

PurcHASING POWER OF WAGES
1867-71 1892 1907 I19IQ 1925 1930
In quarters of wheat ... .... 0.22 a.44 0.49 .52 o.bo ©.88
In pounds of English beef .. .. 2038 336 34.4 33.6 37.6 41.6

This was originally itlustrated by C. S. Orwin and B. 1. Felton; see Journal of
the Royal Agricultural Society of England (1931), p. 255.
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partly replaced. The farmer has to face the problem of finding
something more profitable to put into his rotation. Some farm-
ers have been attempting to solve this problem by substituting
barley for oats. Barley is somewhat superior as a feed for fatten-
ing purposes. Between 1925 and 1928 the barley acreage of
Iowa increased 453 per cent.”® In that state, barley is still a very
minor crop, its acreage amounting to only 14 per cent of that
of oats. The 1028 figures show 794,000 acres of barley and
5,761,000 acres of oats. Nevertheless, the increase in barley
acreage is significant and indicates for the most part a reduction
of the oats acreage. A more satisfactory solution of the oats
problem would seem to be the substituting for a considerable
part of the present oats acreage high yielding legume crops, par-
ticularly sweet clover, which can be used both for rotation pas-
ture and for plowing-under for the benefit of the soil. There is
probably a more significant increase of sweet clover than of
barley. Such a substitution is working toward an expanded crop
rotation instead of the two-year swing from oats to corn and
back again, which has characterized the region under discussion.
It is working toward the standard Iowa four-vear rotation of
two years of corn followed by oats seeded with sweet clover,
which remains on the land for another year for pasture and a
manure crop.”®

Finally, the reorientation in the types of farming may take
the form of shifting from food crops to crops destined for in-
dustrial use. Such a shifting presupposes a rise in the pro-
ductivity per land unit. Only when the productivity of land is
increased, can part of the acreage devoted to food crops be
spared and converted to growing crops used as industrial raw
materials. It need not be said that climate, rainfall, and soil play
a more important role in this case than in the other two in de-
termining whether the conversion is physically possible and eco-
nomically profitable. This is because the required physical con-
ditions for food crops and industrial crops are more divergent
than for those within the group of food crops. Granted these

% The figures quoted here and in the following are from C. L. Holmes, T'ypes
of Farming in Iowa, Bulletin No. 256, January 1929 (Ames, Iowa}, p. 162,
“ Holmes, p. 163.
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physical conditions, the shifting from food to industrial crops
is a good indication of the effects of industrialization® Let us
take the cotton production of the United States as an €xample.
After 1870 there was an increasing demand for cotton both in
Europe, especially on the Continent, and in the United States
itself, especially in the South where cotton mills began to in-
crease rapidly. To meet the demand, the cotton production in
the United States expanded tremendously. More remarkable
was the westward expansion of cotton production. From 1879
to 1931, the total production of cotton in the United States rose
from 5,755,000 bales to 17,095,000 bales, increasing about three
times in half a century. In Texas the cotton production rose
from 805,000 to 5,322,000 bales in the same period, increasing
more than six times. In Oklahoma the cotton production rose
from none in 1879 to 227,000 bales in 1899 and 1,261,000 bales
in 1931.%7 Part of this increased acreage was, of course, obtained
through the cultivation of new land, but part of it must have
gained at the expense of other crops. To what extent the added
acreage of cotton was achieved under reorientation remains to
be ascertained. Nevertheless, the effect of industrialization on
the expansion of cotton production is very clear. In an old coun-
try like China, where most of the arable land, under a given
technology, has been put under cultivation, the shifting from
food crops to cotton is even more illustrative. From 1926 to
1936, the cotton acreage in China increased more than 70 pet
cent. Most of this acreage was undoubtedly obtained by con-
version from food crops.

Reorientation in the types of farming during the later stages
of industrialization has been briefly discussed. The various
forms of reorientation under the foregoing analysis do not
necessarily take place on account of the existence of obstacles.
First of all, physical conditions, including climate, rainfall, and
soil, play a most important role in determining whether a shift-
ing is to occur, and if it does, under what form. For example, in
North China, the demand for rice has increased in recent dec-
ades, either owing to the migration of population from the South,

" Emory Q. Hawk, Ecomomic History of the Soutk (New York, 1934}, pp.
453-454.
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or because of the rise in income of urban people, tending to-
ward consumption of more rice; however, the shifting from the
native food crops, such as wheat, corn, and millet, to rice does
not take place. The absence of such shifting is largely due to the
unfavorable growing conditions for rice in North China. An-
other example is the growing of cotton. Cotton requires a warm
climate and a moderate rainfall, and its growing is therefore
limited to the southern part of the North Temperate Zone and
the northern part of the South Temperate Zone. Outside of
these areas, the present state of technology gives no prospect
for cotton growing even though the expansion of cotton mills
demand it. The second modifying factor is transportation. De-:
velopment in transportation has made one region able to use the
farm products and raw materials grown in other regions. This
would have relieved the necessity for the first region to reorient
its types of farming. Furthermore, the increasing tendency to-
ward international division of labor has also reduced to some
extent the urgency for reorientation for individual countries..
In the expanded process of textile industries in Great Britain,
the raw materials, such as silk, cotton, and wool, were almost
entirely acquired from China, Japan, India, and Australia.
Great Britain has not found it necessary to attempt to achieve
the otherwise necessary shifting in the types of farming.

E. THE PLACE OoF AGRICULTURE IN THE ToraL EcoNoMmy

We have seen that industrialization is characterized by
changes in the strategical technology and the consequent ad-
justments in economic organization and social institutions. Dur-
ing the process, agriculture, which as a field of production is
closely linked with other fields of economic activities, is neces-
sarily subject to change. An analysis of the changes which occur
in agriculture itseli has been made in the foregoing sections.
It remains now to ascertain the place that agriculture would
have to hold in a given economy during the process of economic
transformation. The place of agriculture is here interpreted as
the relative importance of it compared with other fields of eco-
‘nomic activities. It is obvious that the place of agriculture, like
that of other fields, is changing from time to time. Thus a cer-
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tain section of the process will be presented so that the situa-
tion in the beginning and the later stages may be compared to
it. To choose a proper section is a difficult problem. Moreover,
to select 2 measure by which the relative importance of agricul-
ture can be properly expressed is another problem, even more
difficult to solve. The occupational distribution of population is
one measure that is commonly used. Another is the proportion
of National Income or National Product in different fields of
production. This latter is more sound but less often used because
of the inadequacy of statistics. In the present discussion, both
measures will be employed. Although in Chapter IT we have al-
ready dealt with the occupational shift of population but under
different assumptions,®® and although the proportion of popula-
tion is not as accurate a measure as the proportion of National
Income (because of far larger difference in labor productivity),
more attention will be given to it for the realistic reason of
statistical availability.

» In theory, it may be stated that, owing to the low income-
elasticity of demand for food and for raw materials for clothing,
agriculture cannot escape frem playing a declining role as soon
as industrialization reaches the point of obtaining for the peaple
a “reasonable” standard of living. Up to that point demand for
food increases as income grows but, thereafter, demand for food
decreases, first relatively and later absolutely, as income further
rises. The coming into being of such a situation, as analyzed in
Chapter I1,%® is the double operation of Engel’s law and the
fundamental psychological law which has been fruitfully used
by Lord Keynes. To repeat: the former states, that as family
expenditure increases, the proportion spent for food will de-
crease, and the latter is that “men are disposed, as a rule and on
the average, to increase their consumption as their income in-
creases, but not by as much as the increase in their income.”
Therefore, as income increases, expenditure will increase, but
at a lower rate, and the proportion going for food will be even
smaller, To a large extent it applies as well to clothing and the
raw materials used for it. But this does not mean that agricul-

* See Chapter II, Section C, Labor Force as a Linking Factor.
% See Chapter I1, Section A, Food as a Linking Factor,



AGRICULTURAL PRODUCTION I5T

tural activity will be on the decline. What it means is that the
relative share of agriculture in terms of National Cutput or
National Income will tend to decrease, while the absolute
amount of agricultural activity may and most probably will
keep on expanding without any serious slackening. Experiences
of some industrialized countries have vindicated this statement.
Before making an inquiry into the relative place of agriculture
in terms of working population and National Income, it will be
profitable to describe briefly the rate of growth in agriculture
and to compare it with the rate of growth in industry and other
fields of production. In Chapter III the annual rate of growth
in production was employed as a measure of the speed of indus-
trialization. Also we have given the annual rate of growth for
several fields of production which are considered strategical in
the process under inquiry. Here the annual rate of growth in
agriculture will be compared first with the natural growth of
population and then with other fields of production, to see the
characteristics of the evolutionary changes involved.*

TABLE 13

AVERAGE ANNUAL RATE oF GROWTH IN AGRICULTURE
COMPARED WITH OTHER FIELDS oF PRODUCTION IN THE
UNITED STATES

Annual rate

Index Peried covered of growth
Population. . ....................... 1870-1030 1.9
Agriculture. ..........oiiii i, 1870-1930 2.5
Manufacturing. .. ............ ool 1849-192¢9 4.8
Mining. ..........oo it 1870-1930 5.7
Transportation & Communication. . . .. 1866-1914 5.8
Trade................. ... .ot 1870-1929 5.2

* The annual rate of growth for agriculture is based upon the Warren-Pearson
" index, Thaose based upon other indexes, such as the Day-Person’s, the Snyder’s
and the Timoshenko’s, giving respectively an annual rate of growth for agricul-
ture of 2.3, 2.2 and 2.4, vary little from the one we quote. As to their statistical
sources, see Bumns, Produciion Trends in the United States Since 1870, footnote
on pp. z62~264. For the sources for the rate of growth in the fields other than
agriculture, see this essay, Table 6.
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It shows that the annual rate of growth in agriculture in the
United States during her most phenomenal stages of industriali-
zation was 2.5 per cent, a rate indicating quite a remarkable
annual increase in agricultural production. Comparing this in-
<rease with the growth of population, the annual rate of which
is 1.9 per cent, it clearly shows an increase of per capita share
of farm products under a given distribution of income. But a
comparison of the annual growth of agriculture with that of
other productive activities puts the former in a relatively un-
favorable position. The annual rate of growth in agriculture is
nearly one-half smaller than the annual rate of growth in the
manufacturing industry which is 4.8 per cent, and more than
one-half smaller, if compared with mining, transportation, and
trade. The difference in the rate of growth in the fields under
comparison is chiefly due to the difference in the income elas-
" ticity of demand for their products and services and also due to
their various degrees of expandibility of production structure
as limited by the technological factors.

The growth of an industry or a production line is conditioned
by the rate of returns obtainable in an expansionist process. In
an empirical study on the corporate size and earning power,
Crum arrives at a statement that “it cannot be doubted that
differential rates of returns — real or expected — among enter-
prises of different size exert a powerful influence upon indus-
trial organization.” ® He also concludes that his findings show
that “on the average, large enterprise —in all or nearly all
broad lines in industry, and in different stages of economic cy-
cles — is more profitable than small enterprises, especially very
small enterprises.” ®** Although his study is confined to the
period from 1931 to 1936, years of depression or of downward
economic trend which may not well fit our purposes, his finding
on the rate of returns for different fields of production will,
nevertheless, prove illustrative and explanatory of the difference
in their rate of growth. His six-year average (1931-1936) of

"W. L. Crum, Corporate Size and Earning Power (Cambridge, Mass,, 1039},

p. 6. .
“ Crum, p. 7.
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the rate of returns for agriculture and for other fields of produc-
tion for the United States follows:®

Aggregate 97
Agriculture --2.30
Mining — .75
Manufacturing 2.15
Public Utilities I.52
Trade .54

During this period there was negative return for both agricul-
ture and mining. The largest returns were given to manufac-
turing and public utilities. This categorical difference in the
positive and negative returns, as well as the difference in the
rate of them, may be largely due to the operation of the Accel-
eration Principle during the downward phase of the business
cycle. But in any way it shows the relatively unfavorable con-
dition for agricultural production, a condition made worse dur-
ing the depression.

It is easier to find statistical data about the distribution of
population than about the proportion of National Income. The
percentage of urban population, which is an index of urbaniza-
tion, may be used as a rough indication of the degree of indus-
trialization. Table 14 shows the percentage of urban population
in various countries in the period following World War 1.%* The
percentage of urban population varies greatly with different
countries. The contrast is most remarkable between England
and India, a fact that may well explain the relationship between
a master country and its colony. It should be noted that the
percentage given in the table does not imply that the rest of the
population in each country is entirely agriculturally employed.
For example, in England and Wales, the percentage gainfully
employed in agriculture was actually 7 per cent and not 22 per
cent; in the United States it was 26 per cent and not 49 per

® Crum, p. 251.
* From John D. Black, Agricultural Reform in the United States {New York
and London, 1926}, pp. 40-43.
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cent.® This is so because many people live in the country, but
work in adjoining cities or mines. Thus many people living in
rural communities should be classified as industrial. However,
the preceding percentage, despite its roughness, can still be
taken as a fair indication of the degree of industrialization.

TABLE 14

PERCENTAGE OF URBAN POPULATION

Country Percentage Country Percentage
England and Wales. ..... 78 Japan.................. 40
Germany. .............. 65 Ttaly................... 40
Australia.............,. 63 Sweden................ 26
United States........... 31 Switzerland. . ........... 25
France................. 46 China.................. 25
Belgium.. .. ............ 44 South Africa............ 25
Denmark............... 41 India.................. I1

Several highly industrialized countries show the change in the
proportion of agricultural population. The countries to be
studied are the United States, Great Britain, France, Germany,
and Japan. The period under treatment covers one hundred
years, from 1830 to 1930, a period that saw the most phenom-
enal transformation in the economic structure. Here the agricul-
tural population is confined only to working people, and the
figures for it are compiled from many sources.®®

From Table 15 we see clearly that the percentage of working
population engaged in agriculture has been rapidly declining
in the past hundred years. During that period, the United States
was transformed from a country consisting primarily of agri-
cultural workers into one dominated by industrial and commer-
cial people. The same is true with France and Germany. Great
Britain was far ahead of other countries in this transforma-
tion, and her percentage of agricultural working population is

™ Yohn D. Black, Agricultural Reform, Table 6, p. 43.
* Most of the sources will be found in Clark, Conditions of Ecomomic Prog-
ress, pp. 185-192,
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the lowest of all. Japan started industrialization after 1868, but
did not get it fully under way until the beginning of the present
century. Even as late as 1930 her agricultural working popula-
tion was still half of the total. On the whole, it may be said that
the decrease in the percentage of the working population in
agriculture has become a general and common tendency in the
world during the past and present century, The rate of decrease
and the time it started vary with different countries, depending
upon resources, technology, and institutional background.

TABLE 15

PERCENTAGE OF WORKING PoruLATION ENGAGED IN AGRICULTURE®

Yeart U.S.A. Great Britain  France Germany Japan
1830 70.8 can 63.0

1840 68.8 22.9 s

1850 64.8 21.9

1860 © 60.8 18.7 . iee cea
1870 53.8 14.8 42.2 e 84.8
1880 49.4 12.0 ce 39.1 ces
180 42.6 10.2 Cas . 77.8
1goo 374 B.4 34.1 333 71.8
1910 319 8.0 e 27.0 61.5
1920 26.7 7.1 28.6 e 58,1
1930 22.§ e 24.5 22.2 50.3

* Including forestry and, except France and Germany, fishing.

1 These years apphy exactly ocly to the United States. For other countries, each year will be taken
48 representing a range of ten years, that is, for example, the year 1840 will be taken as representing
the range of 1836-1545.

In some countries whose production is even now primarily
agricultural, the change in the percentage deserves to receive
special attention, We shall take Denmark and Australia as ex-
amples.” In both these countries the percentage of agricultural
working population has been on the decrease. Australia has been
obviously ahead of Denmark in the transformation. The most

* Statistical data for Australia are to be found in the Commonwealth Fear
Book of various years. Those for Denmark are from Clatk, Conditions of
Economic Progress, p. 196.
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characteristic feature lies in the fair constancy of the ratio of
industrial working population to the total population. For more
than half a century the percentage of industrial workers in
Australia has risen only from 27 per cent to 32 per cent. In a
quarter of a century, that in Denmark rose only from 25 per
cent to 27.5 per cent, an increase of 2.5 per cent of the total
population. Table 16 clearly shows that most of the workers
released from agriculture have been transferred, not to indus-
try, but to transpert and commerce. The functions of transport
and commerce are no less important to agricultural enterprises
than to industrial undertakings. However, the peculiar situation
of Australia and Denmark, that is, the fair constancy of the
percentage of industrial population and the direct transier of
labor from agriculture to transport and commerce, can exist and
endure only by maintaining close economic relations with those
countries where industry is highly developed.

TABLE 16

PERCENTAGE OF WORKING POPULATION ENGAGED IN AGRICULTURE,
InpUsTRY, TRANSPORT, AND COMMERCE, 1871-1031*

Australia————~ —————Denmark—————
Agri- In- Transs Com-  Agri- In- Trans- Com-
Year culture dustry port merce culture dustry port merce

1871 442 26.7 3.8 8.2

188t 383 29.7 4.5 9.3

1891 31.1 3L.I 6.9 12.3 - e
1gor 32.8 26.9 7.2 13.1 48.0 24.9 - -
I0II  30.1 28.8 8.2 14.5 43.1 25.0 4.4 0.8
1921 25.7 313 9.1 14.4 35.1 27.4 6.0 10.9
1931% 244 32.1 8.3 167 36.4 27.5 5.9 12.5

-

* For Australia, agriculture includes mining; for both countries, transport includes communication .
% The exzact year for Australia is 1933, and for Denmark, 1930,

Decrease in the percentage of agricultural working popula-
tion is made possible only when improved farm technology is
introduced. This is so because, first, during the initial stage of
industrialization, population becomes greater not only in num-
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bers, but also in rate of increase. Taking the world as a whole,
or taking a closed economy with no trade with other coun-
tries, demand for food will increase and its pressure on food
supply will begin to operate. Even assuming that there is still
some land availaBle for cultivation and assuming the mainte-
nance of the same ratio of agricultural population, it will take
more than proportional effort to increase food production in
order to meet the new demand, because the new land is most
probably less fertile than that already under cultivation. Sec-
ond, if we maintain the first assumption and drop the second,
the effort required to increase food production will be even
greater. The same will be true if we maintain the second as-
sumption and drop the first, owing to the operation of the law
of diminishing return. Finally, if we drop both assumptions,
that is to say, no new land is available and the percentage of
agricultural population is on the decrease, the effort required
will be drastically increased. Under these conditions, only the
introduction of a new farm technology can increase food pro-
duction to a degree sufficient to meet the increased demand. It
will be more so if raw materials for clothing and for other neces-
sities are included.

However, it must be remembered that we have assumed, from
the very beginning, an economy of full employment. Thus the
ratio of agricultural working population can be decreased only
when a new farm technology is introduced. But actually this
is not always the case. In old countries there was always a great
surplus in agricultural labor when industriali¥ation was first
under way. This surplus can be employed for production of food
and raw materials to meet the increased demand. Moreover,
this surplus labor in agriculture can be directly or indirectly
transierred to industrial and commercial uses. Thus during the
beginning stage of industrialization, decrease in the amount and
even in the ratio of agricultural working population may take
place without introducing a new farm technology. But in later
stages, the surplus will be gradually absorbed. At that time a
new farm technology must be introduced, and only then can it
be profitably adopted because labor begins to become scarce and
costly. The modification as here introduced by recognizing the
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fact that underemployment exists is so significant it needs al-
ways be borne in mind. It shows a time lag that is crucial in
formulating an economic policy for a country which is yet to be
industrialized. ‘ .

Now, let us turn to the measure of the proﬁortion of National
Income. The United States will again be used as an example.
Table 17 shows the percentage shares of agriculture and manu-
facturing in realized income during the period of 1799-1937.%8
It is evident that during the past nearly one hundred and forty
years, while the percentage of other activities has maintained
a state of fair constancy, the relative importance of agriculture,
as shown in the proportion of its realized income, has decreased
from 40 per cent to 12 per cent, a decrease of more than two-
thirds, and that of manufacturing has increased from g per cent
to 3o per cent, an increase of six times. The decades from 1819~
1829 and 1879-1889 are especially worthy of notice. During
these two periods, manufacturing activities were expanding at
a rate greater than ever. That is understandable if we remember
that the first decade was started with the process of “railroad-
ization” and the second saw the beginning of the expansion of
the iron and steel industry. The rapid decrease of the percentage
share of agriculture in the realized income did not take place
until 1869, a period that marked the end of the Civil War and
the beginning of the most remarkable process of economic
transformation in American history. World War I checked the
decrease for a moment, but thereafter the general trend has
continued. *

A comparison of the change of the proportion of agriculture
in Nationa! Income and the change of the percentage of agricul-
tural working population during the period of 1830 to 1930

“From R. F. Martin, National Income in the United States, 1790-1038
(Washington, 1939), Table 7. A good discussion will be found in Harold
Barger and H. H, Landsbherg, American Agriculture, 1309-r1p30: A Study of
Output, Employment and Productivity, Chapter 8, ¥Agriculture in the Nation's
Economy,” especially a note by C, R. Noyes on pp. 316—321. The income totals
on which Martin’s percentages are based include neither corporate savings nor
income produced by government. On this account the percentages shown in the
following table for agricuiture and for manufacturing run somewhat higher

than those given by Simon Kuznets, in National Income and Its Composition,
rorg-1938 (New York, 1941), Table 2.
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shows us clearly that in both cases the rate of decrease was
almost the same. In the case of the United States, the ratio
as measured in income decreased from 35 per cent in 1829 to
13 per cent in 1929; the ratio as measured in population fell
from 71 per cent in 1830 to 23 per cent in 1930. Both showed a

TABLE 17

PERCENTAGE SHARES OF AGRICULTURE AND MANUFACTURING IN
REALIZED INCOME IN THE UNITED STATES, 1790-1937

Year Agriculture Manufacturing Other activities
b & [<T N 30.5 4.8 558.7
1809, ...l 34.0 6.1 59.9
1223 0 T 34.4 7.5 58.1
1829 ... ... 34.7 10.3 55.0
1830 . oo oL 34.6 10.3 55.1
1840, ... ol 31.% 12.5 55.8
1850, . .l 30.8 I2.T 57.1
1869. . ... .. ... 24.1 15.9 6o.0
B0 .o, 20.7 14.5 64.8
838 .. ... 15.8 21.1 63.1
1899.. .. .o e 21.2 19.6 50.2
I00Q. - v vernvvnnn 22,1 20.% 57.8
{07 4 DR 22.9 25.8 §I.3
1020 v v vivnnnens 12.7 26.2 61.1
1037 e 12.3 30.3 574

decrease of about one-third over one hundred years. It is also to
be noted that the ratio of the percentage of agricultural income
to the percentage of rural population has remained almost the
same throughout the period. In 1830, the ratio was 35 per cent :
71 per cent; in 1930, the ratio was 13 per cent : 23 per cent.
Such a concurrence cannot be accepted as purely coincidental.
Because a fair ratio of the percentage income of any group to
the percentage of the number of the same group is 1 : 1, the
preceding situation reveals unequivocally the fact that agricul-
tural workers have been living under an unfavorable condition.

From the above analysis it may be concluded that, with the
start of industrialization, the predominance that agriculture
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once held in the total economy of the world has begun to give
way to manufacturing, transport, and commerce. Not only the
predominance is gone, but also its relative importance in terms
of working population and National Income is gradually on the
decrease. In comparing the index numbers of net farm income,
labor income, and capital income from 1910 to 1940, Black con-
cluded that

the general impression conveyed is that of an agriculture relatively
subsiding so far as income is concerned, It has also heen subsiding in
terms of physical cutput, This is true not only in the United States,
but the world over whenever the levels of living of the people are
rising. As any people becomes more productive per capita, and has a
larger real income, it spends more of it on goods and services in cities,
and less of it on food and the raw materials of clothing %

In no sense, however, does this imply that the absolute amount
of agricultural production has been slackening in the process
under consideration. Far from that, by the help of modern
transport and the efficient marketing organization and by the
benefit gained from the development of industry, agricultural
production has been expanding on a scale never before seen in
its history. It is only the fact that the rate of its expansion is
smaller than that of other fields, especially of industry, which
accounts for its decline in a total economy.’

* Black, Parity, Parity, Parity, p. 101, In another place Black says that “in

a growing economy like that of the United States, agriculture can scarcely hope
to expand as fast as industry and trade.” (p. 108),



CHAPTER V
EFFECTS OF INDUSTRIALIZATION ON FARM LABOR

THis cHAPTER will deal with the problem of whether indus-
trialization has done farm labor benefit or harm. Farm labor
includes both laborers participating directly in the farm work,
the so-called farm labor in a strict sense, and those who help
the farm business in an indirect way, such as the “externally
conditioned labor” on a family farm. First, I shall make a brief
survey of theories in relation to compensatory effects, and
from that survey try to make it clear whether the introduction
of machinery is beneficial or harmful to labor, and if it is
beneficial, in what way and to what extent. Next, both the
absolute and the relative share of labor in agricultural returns
will be determined. In discussing the relative share, a com-
parison of labor income with that of land, capital, and manage-
ment in the total agricultural income will be made. Further-
more, labor transfer from farm to factory will be analyzed. Here
the labor transfer presupposes a technological change, to differ
from the discussion in Chapter II which was made under
static assumptions.

A. TaEORTES ON COMPENSATORY EFFECTS

One of the most important forms of technological change
is the introduction of machinery. The effect of machinery upon
society in general and upon the condition of the worker in
particular has long been a topic of controversy. Arguments
stating that the effect is beneficial have been called “the theory
of compensation,” and most of its advocates belong to the
Classical School. In the present essay, the term “compensatory
effects” is used in a broad sense in which it is to mean both the
beneficial and harmful aspects of introducing machinery. The
effect will also be investigated from the point of view of the



162 AGRICULTURE AND INDUSTRIALIZATION

factors of production, land, labor, and capital. More attention
will be paid to labor because labor migration from rural to
urban areas or from agricultural to industrial undertakings
is one of the most phenomenal changes in the process of in-
dustrialization.

Even in the second half of the eighteenth century, during the
early stages of industrial revolution, there was speculation as to
the effects of the new machinery upon the condition of the
worker. By the beginning of the nineteenth century, the two
trends which have persisted in the discussion of the subject
found expression on the one side in the writings of J. B. Say,
who presented the first consistent statement of the optimistic
view, and on the other in those of Lord Lauderdale who first
emphatically raised the question whether the unrestricted use
of machinery was always of benefit to the laboring population.!
Say took the view that machinery would benefit society in gen-
eral and the worker in particular. His position was based on his
“Law of Markets” — that production creates its own demand.
The introduction of machinery means a saving in costs and
lowers prices, which in turn causes an expansion of the demand
for goods in the same or new industries, and ultimately an in-
crease in employment. He admitted that machines displace
workers, but he thought that such displacement is a temporary
and transitory evil rectified by the growth of wealth and by
increased employment which will follow as a result of lower
prices due to greater productivity{Lord Lauderdale’s main
argument was that capital is productive and adds to national
wealth only in so far as it serves to supplement labor or to per-
form such labor as could not otherwise be performed. Hence a
country could not be benefited by a greater accumulation of cap-
ital than could be employed to supplement labor in the produc-
tion of those things for which a demand already exists. He
argued against capital formation through ‘“parsimony” which

‘J. B. Say, Treite d'économie politique (Paris, 1814); Lord Lauderdale, An
Inquiry into the Nature and Origin of Public Wealth (Edinburgh, 1819), Dis-
cussions will also be found in Work Projects Administration, National Research
Project, Survey of Economic Theory on Technological Change and Employment
{Washington, 1940); and TNEC, Technology in our Economy (Washington,
1041).
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meant a decrease in the demand for consumers’ goods, and a
corresponding diminution in the demand for labor. This argu-
ment anticipated in part the construction of modern Keynesian
theory.

These two lines of argument on the effects of machmery were
further strengthened and elaborated by Simonde de Sismondi
and Ricardo who shared the pessimistic view and by J. R.
McCulloch standing on the optimistic side. Sismondi attacked
the idea that machinery was an unmixed good and that workers
displaced by machinery were automatically reémployed. To
him, invention and the introduction of machinery could be an
unmixed benefit only if preceded by an increase in demand for
goods and for labor which would allow the employment else-
where of the labor displaced by machinery.? In the third edition
of his Principles, Ricardo included a new chapter, “On Machin-
ery,” in which the arguments were far difierent from the un-
qualified optimistic views of his disciples. He was convinced that
“the substitution of machinery for human labour is often very
injurious to the interests of the class of labourers” ® and that
“the opinion entertained by the labouring class that the employ-
ment of machinery is frequently detrimental to their interests,
is not founded on prejudice and error but is comformable to the
correct principles of political economy.” * Ricardo’s followers,
however, were not convinced by their master’s reasoning on this
question, and in general took the optimistic view. They elabo-
rated the ‘“‘compensatory principle” according to which the
workers displaced in one trade or industry are soon reabsorbed
in the same or new industries. The most systematic statement
of the theory at the time was given by McCulloch. He dismisses
Ricardo’s main argument by saying that it is entirely hypo-
thetical. He argues that “in the actual business of the world,
machines are never introduced to lessen but always to augment
gross produce,” ® As machines are introduced, prices of com-

3]. C. L. Simonde de Sismondi, Nouveaux principes d'économie politique (and
edition, Paris, 1827; 1st edition, 1819).

®David Ricardo, Principles of Political Economy and Tarxalion (London,
1B21), pp. 468-469.

* Ricardo, p. 474.
#J. R. McCulloch, Pnnczpks of Political Economy (Edinburgh, 1830), p. 199.
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modities are reduced, the demand for such commodities in-
creases, and an additional number of hands is employed to
supply the increased demand. If the demand for a specific com-
modity is inelastic, the reduction in its price releases income,
which can be used either for purchase of other commodities or
for savings which lead to an increase of capital. On the whole,
the introduction of machinery does not diminish the demand for
labor, nor does it reduce the rate of wages.

Following Ricarde, John Stuart Mill restated more ade-
quately the classical position though with “some modifications.”
Mill stresses the different effects which the circulating and fixed
capital have thrown on the “gross product” of a country, upon
which the condition of the workers depends. Whether machin-
ery and improvements will injure the interests of the workers
depends on whether the increase in the fixed capital takes place
at the expense of the circulating capital. This is because, accord-
ing to Mill, it is consumers who, through their demand for
specific products, determine the direction of labor. But the
quantity of labor employed is determined by the amount of cir-
culating capital which is directly applied to the sustenance and
remuneration of labor.?

In Das Kapital, Marx devotes a long chapter to discussing
“machinery and modern industry,” especially the effects of
machinery on the status of the worker.” His analysis of the
effects of machinery is closely interwoven with his general eco-
nomic doctrines, that is, with his theory of value and of the
formation of “surplus-value’ on the one hand, and with his gen-
eral law of capitalist accumulation on the other. On the whole,
it appears to him that the effects which the machine has thrown
on the workers under capitalism spring not from the nature of
the machine, but from the way in which it is used by “capital,”
that is, by the employer interested in exchange-value and in
“surplus-value.” Marx bitterly criticized the theory of com-
pensation as launched by what he termed “a whole series of

® John Stuart Mill, Principles of Political Economy, edited by W. J. Ashley
(London and New York, 1909).

"Karl Marx, Capital, Chapter 15, “Machinery and Modern Industry,” pp.
405-556.
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bourgeois political economists” which includes James Mill,
McCulloch, Torrens, Senior, and John Stuart Mill® That
theory, as mentioned before, states that all machinery, which
displaces workmen, simultaneously and necessarily sets free an
amount of capital adequate to employ the same workmen. Marx
contends that this will never happen, because every time a
machine is introduced, a part of capital, instead of being set
free, is locked up in such a way as to cease to be exchanged for
labor-power: variable capital (labor) has been changed into
constant capital (machinery).? Thus, this effect of machinery
is not a compensation, but “a most frightful scourge.” Marx
realized that

the labourers that are thrown out of work in any branch of industry,
can no doubt seek for employment in some other branch. [But he
argued] if they find it, and thus renew the bond between them and
the means of subsistence, this takes place only by the intermediary
of a new and additional capital that is seeking investment; not at all
by the intermediary of the capital that formerly employed them and
was afterwards converted into machinery.'?

During the turn from the nineteenth to the twentieth century,
the new postulates, methods, and concepts of economic theory,
associated with the work of Jevons, Alfred Marshall, J. B.
Clark, the Austrians, and the Lausanne School, were elaborated
by numerous followers and were combined into a system of
“neo-classical economies.” In so far as the relation of technology
to employment was concerned, the representatives of this school
during this period saw no serious problems. On the whole, they
harked back to the optimistic views of J. B. Say and the English
Classical School, and reinforced them with the concept of “eco-
nomic equilibrium.” For example, in Marshall’s Principles of
Economics, the word unemployment does not occur, and his
references to ‘‘discontinuous” employment are few and unim-
portant.?! The general assumption is that all factors of produc-

* Marx, Section 6 in the same chapter, pp. 478-488.

® For illustration, see Marx, pp. 478-79.

1 Marx, p. 481.

In one place he speaks of “inconstancy of employment” in modern industry

and said “several causes combine to make it appear to be greater than it really
is” (p. 687.)
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tion, while competitive in a degree, are primarily comple-
mentary and constitute the field of employment for each other.
Thus the neoclassical theory rests on a concept of “static”
equilibrium, and it is obvious that the technological change has
no place in an economic system under static assumptions.

In contrast to the elaboration of the equilibrium concept and
static analysis was the decidedly forward step taken in the
development of “dynamic” analysis and of the doctrines dealing
with economic fluctuations and crises. Aftalion, Tugan-Baron-
awski, Lescure, Spiethoff in Europe and Wesley C. Mitchell in
the United States were the pioneers. At the same time another
line of thought was taking form, which was severely critical of
the neoclassical theories and which has exercised considerable
influence on economic doctrine and policy. John A. Hobson in
England and Thorstein Veblen in the United States were per-
haps the most important among its representatives. Hobson
stressed the shifts in the distribution of the labor supply caused
by machinery and the influence of machinery on industrial de-
pressions through its stimulation of oversaving or the intensifi-
cation of underconsumption. Veblen gave brilliant expression to
the idea that technological progress must accentuate the opposi-
tion between the “machine process’” and “business enterprise”
and must involve the latter in ever more acute conflict with the
needs for the preservation of capital, full employment of eco-
nomic resources, and the development of social and economic
values.'? These two writers may be regarded as having reinter-
preted the doctrines of Sismondi and Marzx, being thus closely
related to the neo-liberal and neo-Marxian trends of thought of
the day.

The development of theories on compensatory effects has
been stated briefly. It is not difficult to see that each school, the
optimists and the pessimists, has gone to an extreme. The pessi-
mists, from Lord Lauderdale and Ricardo, through Marx and
Marxists, down to Hobson and Veblen, emphasized only the
short-run effects and paid attention only to the firm or the in-
dustry where a machine is introduced and workers are dis-
placed. On the other hand, the optimists, led by J. B. Say and

BTNEC, Technology in our Economy (Washington, 1941), p. 36.
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including most of the English classicists, stressed only the long-
run effects and assumed no “irictional” unemployment.

A more objective and broader approach will convince us that
it is impossible to make any simple statement as to the effect of
machinery. Whether it is beneficial or harmful depends upon
whether we have in mind the long-run or short-run effects. In
the short run, the intreduction of a new machine or a new proc-
ess which is labor-saving in nature will undoubtedly drive out
some workers from the firm or the industry. It takes time and
pains for those displaced to find other employment. In the long
run, because technological improvements increase the produc-
tion efficiency and raise the national income, and sooner or later
will create new chances of employment, workers thus displaced
will be theoretically reémployed. In this connection, the short-
run outlook approaches the problem from the viewpoint of a
particular firm or industry while the long-run outlook attacks
it from the viewpoint of the whole economic society. Secondly,
the effect of machinery depends upon the elasticity of demand
for different commodities of different industries. The amount
of labor displacement will vary inversely with th{elasticity of
demand. In other words, whether the elasticity of demand for a
commodity is equal to, greater than, or less than unity, will de-
termine the degree to which the price will be reduced, the extent
to which market demand and production in the same industry
will expand, and consequently the number of workers that may
be employed in the same industry or may have to seek employ-
ment elsewhere. Paul H. Douglas is among the few writers who
first gave a systematic analysis of this aspect and of whom more
will be said later on. In the third place, every time a new
machine or method is introduced, adjustments in one way or
another will have to be made. During the process of adjustment,
unless in a well-planned economy, some sort of “lag” and “dis-
order” will necessarily follow. This would mean that some fac-
tors of production will temporarily lie idle, or will be scrapped
once and for all from the production organization. If the factor
of production happens to be labor, as it is assumed in the present
discussion, then so-called “frictional” unemployment will neces-
sarily take place. In a free and competitive society, such a lag,
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disorder, or frictional unemployment is considered a necessary
price to be paid for social and economic progress. By that phi-
losophy, this harmful effect is rather justified. But nowadays, in
the light of the facts disclosed by recent studies, economists are
ready to admit that the transfers of labor and capital made
necessary by technical changes might cause serious deprivations
to the workers, and it would be unjust to let the individual work-
ers suffer the hardships which by no means were due to their
own faults. Therefore, action by the government in preventing,
mitigating, or remedying such hardships is necessary,

In the period following World War I, attention was called
first to prosperity and technological unemployment during the
late twenties and later to depression and mass unemployment
during the early thirties. Among the writers who have given
a systematic analysis of the problem, Douglas is especially
worthy of mention,'® According to his study, the amount of dis-
placement of workers from their former to other occupations
will vary inversely with the elasticity of demand, the importance
of labor in the final production, the degree of competition, and
the relative importance of the operation or operations primarily
affected by the technical changes. In other words, the amount
of displacement from former to other jobs because of technical
changes will be greater (1) the less the quantity demanded of a
commodity increases with a given reduction in price per unit;
{2) the less the proportion which labor costs form of the total
expenditures; (3) the less the degree to which a reduction in
costs will reduce price; and (4) the less important the operation
to the whole industry. In the long run, also according to this
analysis, the improved machinery and greater efficiency of man-
agement do not throw workers permanently out of employment
nor create permanent technelogical unemployment. Instead,
they raise the national income and enable the level of earnings

1 Paul H. Douglas, “Technological Unemployment,” American Federaiionalist,
vol. 3%, No. 8 (August 1930), pp. 923—050. Works of other writers concerning
this problem are: W. I. King, “The Relative Volume of Technological Unem-
ployment,” Proceedings of American Statistical Association, 1933 ; Harry Jerome,
Mechonization in Industry (New York: 1934). Another important volume is
that by Sir William H. Beveridge, Unemployment: A Problem of Industry
(London, 1930).
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and of individual incomes to rise. But in the short run, those
technical improvements would necessitate readjustments which
take time and may cause temporary unemployment,

In recent years, a question has often been asked: Is economic
progress likely to raise or lower the proportion of the national
dividend which goes to labor? One theory intended to answer
this question has been formulated by Hicks.** According to his
inquiry, a technological change can affect the income imputed
to a given factor of production and to other factors in various
ways:

I. An increase in the supply of any factor of production will in-
crease the absolute share (that is, the real income) accruing to that
factor if the elasticity of demand for that factor is greater than unity.

2. An increase in supply of any factor will always increase the ab-
solute share of all other factors taken together.

3. An increase in the supply of any factor will increase its relative
share (that is, its proportion of the national dividend), if its “elas-
ticity of substitution™ is greater than unity.

The final outcome depends on how the marginal productivity
of the given factor is affected. For the sake of simplicity, it is
assumed by Hicks that only two factors, labor and capital, are
used in producing a given commodity. Accordingly, improved
techniques which affect both absolute and relative shares of the
total product imputed to the two factors may be classified as
labor-saving, capital-saving, or neutral. Labor-saving inventions
are those which increase the marginal product of capital more
than they increase the marginal product of labor. Conversely,
capital-saving inventions increase the marginal product of cap-
ital less than that of labor. A neutral invention means that the
marginal productivities of the two factors are increased in the
same proportion.

Hicks’s analysis is based on two assumptions. One is that in
each case the system is in equilibrium and the other is that he
ignores completely the possibility of increasing returns. These
two assumptions limit, to a great extent, the applicability of his

“J. R, Hicks, Theory of Wages, Chapter 6, “Distribution and Economic
Progress,” especially pp. r1z-rzs.
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theory to an evolutionary process such as industrialization. But
the general principles remain valid and, if supported by em-
pirical verification, may prove useful in suggesting the general
direction of the relative importance of labor, or of any other
factor of production, as a consequence of technological change.

The above discussions would apply to the production field of
industry as well as to that of agriculture. However, in the latter,
land as a factor of production ought to be brought in and treated
with special emphasis.

B. THE SHARE oF LABOR IN AGRICULTURE

It was made clear in Chapter IV that ever since industrializa-
tion has been working appreciably, the relative importance of
agriculture in the total economy of the world has been on the
decrease. This section will consider the effects of technological
changes on the share, both absolute and relative, of labor in this
relatively ever-declining agriculture. According to the theo-
retical analysis made by Hicks and others, the increase in quan-
tity of a factor of production in a closed economy will always
increase the absolute share of income imputed to the factor if
the elasticity of demand for it is greater than unity, and will
always increase the absolute share of all other factors taken to-
gether. Whether or not the relative share of that factor will then
increase, depends on whether or not its elasticity of substitution
is greater than unity, or, in other words, depends on the nature
of the supply of other factors. In agriculture the factors of pro-
duction may be grouped as land, labor, capital, and manage-
ment. In theory, management is an independent factor and
should be treated separately from the others. But actually, man-
agement is often merged with either labor, or capital, or both,
and hence in no way can we make a clear line of division. There-
fore, our discussion will be limited to labor, capital, and land.

It need not be said that it is very difficult to measure accu-
rately the wage income in agriculture. The total wages of labor
in farm business are made up of two parts, the wages paid to
hired labor and the estimated value of family and operator
labor. In no way can the value of family and operator labor be
estimated even to a moderate degree of accuracy. Even to meas-
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ure the wages paid to hired labor on farms is not so simple a
task as in the case of industrial wages. This is because farm
wages usually include board and room, the value of which is no
less difficult to estimate. Some difficulties will also be encoun-
tered in estimating the value of capital and the value of land.

The absolute share of labor in agriculture may be represented
by total wage income. Again the United States serves as an illus-
tration. Here I adopt a makeshift method. If, for a period of
time, the absolute number of farm workers remains the same,
then the trend of farm wage rates (per month) may be taken as
an indication of the trend of the absolute share of labor in farm
business. From 1880 to 1940 the total population of the United
States has increased by %per cent, that is, reduced to index
numbers, from 100 to 280, The percentage of farm workers in
total population in the period has decreased from 50 per cent to
20 per cent. A moment of arithmetic shows that the actual num-
ber of farm workers was almost the same in 1880 and in 1g940.
Keeping this in mind, Table 18 shows how the farm wage

TABLE 18

IxpEX NUMBERS OF THE FARM WAGE RATES IN THE UNITED STATES
(zo10-14 = r100)*

Year Rates Year Rates Year Rates
I9I0. .. ..,.... o7 I021.......... 155 935 crennn - 103
I9II.......... 08 {171 S 176 1930, ... on .. I1I
19I5 ......... 103 1926, ......... 179 104G, o\ v v nnn 126
1916.......,.. 113 E {o): 7+ SN 167  {+7.5 SN 154
1020, ..., v 'y s 242 1931.......... 130

* From U. S. Department of Agriculture, Agricultural Ouilook Charis, 1942, P- 7+

rates have varied during the past several decades. The trend of
farm wage rates is undoubtedly one of a gradual and slight in-
crease. But the trend is not very clear because it was over-
shadowed by the cyclical fluctuations which were more violent
so far as the past three decades are concerned. The period is
too short to fit into a trend. The least we can say is that the ab-
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solute share of labor in farm business during the first half of the
present century has not shown a decrease. Most probably it has
slightly increased. This seems to be in accord with Hicks’s sec-
ond proposition that the increase in quantity of a factor of pro-
duction (capital) will always increase the absolute share of all
other factors (labor and land) taken together. But his proposi-
tion applies only to a stationary state. Whether the absolute
share for labor and for land will increase under a technological
change remains a controversial thesis. One writer has asserted
that the total effect of technological changes appears to have
lowered the absolute share both of land and of labor in compari-
son with capital.’® The reasoning runs as follows. The effects of
improvements which increase the physical productivity of the
land rest largely upon the elasticity of demand and will differ
with commodities. The fact that past attempts to measure de-
mand elasticities points to a predominance of inelastic demands
in agriculture suggests that the total effect of greater production
per acre is to lower absolute money rents and consequently
land’s relative share of income.'® In view of the low elasticity
of demand both for land and for labor, it is quite possible that
their absolute share may not have increased, or have increased
very slightly.

Whether or not the relative share of labor in agricultural in-
come has increased during the process of industrialization com-
mands more interest. It will show whether labor as a major
factor of production has gained as much as other major factors.
From the data from Agricultural Statistics and the United
States Census, Heady has, for the first time, attempted an esti-
mate concerning the relative shares of gross income in agri-
culture imputed to land, labor, capital, and management. De-
spite many statistical defects, the figures are still worth quoting
because they provide some general and unmistakable indica-
. tions.'” The abnormal years such as those during and immedi-
¥ Earl 0. Heady, “Changes in Income Distribution in Agriculture with Spe-

cial Reference to Technological Progress,” Journal of Farm Economics, August
1944, PP. 435-447.

* Heady, p. 445.

Y Heady, p. 440, Table z. As to the method of computation, see explanation
on Dp. 440-441.
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ately after World War I and during the Great Depression were
taken away in the above estimates. The figures are, therefore,
quite representative of a normal situation in the process of in-
dustrialization. During the past three decades the relative share
of labor has decreased from 353 per cent to 42 per cent. In view
of the fair constancy in the share of land, it is very clear that
the decrease was due almost entirely to the corresponding in-

TABLE 19

ESTIMATED REIATIVE SHARE OF GROSS INCOME OF AGRICULTURE
ImpuTED TO LAND, LARBOR, CAPITAL, AND MANAGEMENT IN THE
UNITED STATES

Capital and
Period Labor Land management Total
1910-14.. .. ... 53.4 30.3 16.4 100.0
102928 . ... .. 47.4 30.2 22.4 100.0
1936—40.. .. ... 41.8 26.9 31.3 100.0

crease in the relative share of capital and management, which
rose from 16 per cent to 31 per cent. The rate of increase in the
case of capital and management was much greater than the rate
of decrease in the case of Jabor.

Such a shift in the relative importance of labor and capital
is entirely in accord with the general tendency of industrializa-
tion because, as Chapter III pointed out, industrialization may
be defined as a process of “capitalization.” It means a process
of widening and deepening the use of capital in production. This
applies to agriculture as well as to industry. In agriculture land
plays a distinctively major role which deserves special atten-
tion. As I have pointed out time and again, the improvements in
agriculture may be classified as those which raise the physical
productivity of land, those which raise the physical productivity
of labor, and those which raise both. The first category may be
represented by the use of chemical fertilizers and the applica-
tion of a modern plow, which increases the fertility of land. In
the long run, improvements of this sort are mingled with the
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land and in no way separable from it to be treated independ-
ently as capital. It is in this sense that land can maintain a con-
stant share of total income in agriculture as improvements are
introduced. Otherwise the share of land would be drastically
decreased.

Theoretically, the technological advancement of this type,
that is, that which increases the total output per acre of land,
may either increase or decrease the absolute rent, depending
upon whether the demand for the product or the group of prod-
ucts the land grows is elastic or inelastic. In the case where the
demand is inelastic, the result is a lower money rent and conse-
quently a smaller relative share of income for land. When the

demand is elastic this type of improvement normally results in
" a greater absolute rent, but may or may not result in a larger
relative share imputed to land. The final cutcome about the
relative share depends on whether or not the marginal product
of land is increased by more than that of other agents used in
conjunction with it. But, practically, the marginal products for
different factors of production are in no way divisible.

The continuous decrease of the relative share for labor is one
of the basic characteristics of the process of industrialization.
To replace labor by capital (machinery) is usually considered
as just what industrialization means, although according to our
conception the latter covers a wider scope than this. Such a re-
placement comes about chiefly through the labor-saving inven-
tion as suggested by Hicks. It may also come into existence be-
cause of the more favorable marginal productivity, marginal
cost ratio of capital resulting from lower interest rates, or new
inventions ' The figures in the foregoing table probably under-
state the declining importance of labor in agriculture, due to the
discontinuous nature of the labor supply. Some family labor
has always fallen into this category. Not only the elasticity of
supply of family labor is low, but also the marginal product
of it is very small. This accounts largely for the decline both of
labor’s absolute and relative share of agricultural income. Even
in the case where farm labor is scarce, such as in the United
States during the eighteenth and nineteenth centuries, or in a

8 Earl O. Heady, “Changes in Income Distribution,” p. 442.
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rural community in which no surplus of labor exists, such as in
England during the several periods of agricultural reform both
preceding and following the Industrial Revolution, the relative
share for labor still tends to decline, although its absolute share
is on the increase. The ever-increasing importance of capital in
the combination of the factors of production is a universal
phenomenon that characterizes the economy of modern times.
So is the declining importance of labor. This has been true in
any field of production.

But neither the decrease of the absolute share nor the decline
of the relative share for labor implies that agricultural workers
have not benefited from industrialization and the mechanization
in agriculture. Despite many hardships and sufferings which the
agricultural workers, especially the peasant farmers, have to
bear, on the whole they have gained through the process. Their
gain may be first stated in terms of money income. Statistics
have shown that in England the agricultural wages increased by
2z per cent from 1880 to 1914, although the increase was
smaller than the general average which rose by 38 per cent in
the same period.’ In the United States the net income per farm
worker rose from $375 in 1910~1914 to $500 in 1935-1939,%
despite the fact that it is subject more severely to cyclical fluctu-
ations than the urban-labor income. The farm workers have also
benefited from the adoption of machinery because it lightens the
work load in agriculture. This benefit comes from the change
in the nature of farm work and is often neglected by economists
for the obvious reason that it does not run in pecuniary terms.
In this connection, a question has often been asked: How does
the use of power machinery affect the length of the workday on
farms? It has been ascertained that it does not shorten work
hours during the busy season, and in some cases it even in-
creases the working time per day.?

* A, L. Bowley, Wages and Income in the United Kingdom Since 186o, Tab]es
! and 11, p. 6 and p. 8.

® John D. Black, Parity, Parity, Perity, p. 93.

" Jn most areas of the United States, it is found that the farmers and their
hired men put in 0.2 to 0.3 kour more per field day on farms with a tractor than
on farms using only horses. See WPA, N.R.P. Report No. A-11, Changes in

Farm Power and Equipment: Field Implements, by Eugene G. McKibben and
others (Washington, 1939), Table A-12.
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In general, it may be stated that decrease in both the absolute
and the relative share of income for labor is not only technically
but also economically necessary in order to bring about an effec-
tive accomplishment of mechanization in agriculture. It is only
when the marginal product of capital is increased by more than
other agents that capital can be profitably and effectively intro-
duced. It is also under this condition that the structure of farm
production can be reorganized. Once capital, especially in the
form of machinery, is invested or installed, there will be a mo-
mentum set for its further expansion. Such a self-generating
force lies intrinsically in part in the technical structure of mod-
ern production and in part in the capitalist economic system.
Even in a socialist or collectivist society, the tendency will still
exist because of technical reasons. The differences in the pro-
duction structure make the tendency much stronger in industry
than in agriculture. The greater share of capital is not neces-
sarily always to go to capitalists. As many socialists have often
argued, because capital in the last analysis is an accumulation
of labor imputed in the past, the returns from capital should go
to labor. This will drive us into the controversy about ownership
and the distribution system, which is beyond the scope of the
present essay. At the moment, we want to stress only one point.
From the point of view of production, the share of labor has to
decline. How to make that decline less harmful to labor in a
free-enterprise society or how to make the returns from capital
shared by labor at large in a collectivist regime is a matter of
economic policy which will not detain us here.

C. LaBor TraNsSFER FROM FarMm 10 FACTORY

In the preceding two sections, I have discussed both in theory
and from the viewpoint of historical development the effects of
industrialization on labor in general and agricultural labor in
particular. But agricultural labor does not always stay on farms.
Part of it will shift to factories for industrial production. And
this shift is one of the characteristics of industrialization. As
we have noted in the section on “The Place of Agriculture in a
Total Economy” in the last chapter, the percentage of agricul-
tural working population has been on the decrease ever since
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industrialization was introduced. In the present section we shall
first discuss theoretically the labor transfer from agriculture as
one “industry” to industry as another “industry”’ and also as
from one region to another region. Later it will be shown, from
historical development and statistical information, how the
transfer actually took place.

THEORIES RELATING TO LABOR TRANSFER BETWEEN
“INDUSTRIES” AND REGIONS

From the point of view of an “industry” producing a particu-
lar commodity, the necessary minimum payment for a factor is
not the payment which will cause that factor to exist, but the
payment which will cause it to take service in that particular in-
dustry rather than in another.?” Therefore, from the point of
view of any industry in question, the cost of any unit of a factor
is determined by the reward which that unit can earn in some
other industry. A worker, an entrepreneur, or an acre of land,
will be transferred to one use from others when the reward that
it can earn in the one use is higher than in the others, allowing
for various impediments to the movement. Thus when we are
studying the supply of a factor to any one industry we are not
concerned with the total supply of the factor, but with the level
of earnings which is necessary in order to induce units of the
factor to transfer themselves to the industry in question.®®

The price which is necessary to retain a given unit of a factor
in a certain industry may be called its “transfer earnings” or
“transfer price,” ** since a reduction of the payment made for it
below this price would cause it to be transferred elsewhere,
allowing for a certain number of impediments. Any particular
unit of a factor may be said to be “at the margin of transfer-
ence,” or to be a “marginal unit,” if the earnings which it re-
ceitves in the industry where it is employed are just sufficient to
prevent it from transferring itself to some other use.”® A unmit

% See H. D. Henderson, Supply and Demand (New York, 1922), pp. 94-97;
and G. F. Shove, “Varying Costs and Marginal Net Products,” Ecomomic
Journal, Tune 1gz8, p. 259.

* Robinson, Economics of Imperfect Competition, p. 104.

* Robinson, Ecanomics of Imperfect Competition, p. 104.
* Henderson, p. g6.
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which remains in the industry for a smaller payment than it
actually receives may be called an “intra-marginal unit.” In
agriculture many units of a factor of production are of such a
category. One of the most conspicuous examples is the exter-
nally conditioned labor that prevails in a rural community.
Now let us consider industry and agriculture as two “indus-
tries,” which actually are two groups of industries. Theoreti-
cally, there must be two “transfer prices” that exist respectively
in agriculture and industry, In a society where industrialization
bas just begun, labor transfer usually takes the direction from
farm to factory. But it is only with the transfer price in agricul-
ture that we are concerned at the present. During the initial
stage of industrialization, surplus in agricultural labor is of a
huge amount which makes the transfer price in agriculture so
low that it is insignificant in retaining labor on farms. There-
fore, forces that are effective in drawing labor from farm to
factory lie almost entirely in the demand for labor by industry.
In a freely competitive society and under a given state of tech-
nology, the demand curve for labor of an industry in which
profits are normal is given by the curve of average net produc-
tivity.?® In a society where imperfect competition prevails, as
is the society we actually live in, in no way does wage tend to
equal the value of the marginal physical product from the point
of view of the individual employer.?” And so long as free entry
into trade does not exist, in no way will the marginal net pro-
ductivity of labor to the individual employer tend to equal the

®* See Robinson, Economics of Imperfect Competition, Chapter 22, “The
Demand Curve for Labour of an Industry,” pp. 253—264.

T According to Joan Robinson, “the amount of employment given by the
monopsonist organization will be restricted to the amount at which the marginal
cost of labour to the whole group is equal to its demand price for each par-
ticular type of organization. The wage will be equal te the supply price of
labour, and this, in each case, will be less than the value of the marginal phys-
ical product of labour. Thus exploitation will occur,” Joan Robinson, Imperfect
Competition, pp. 204-205.

But according to Chamberlin, under monopolistic competition, not only is
the wage less than the value of the marginal physical product of labor, but also
are the returns to other factors of production less than their own marginal physi-
cal products. If labor is exploited according to the Pigovian definition which
Joan Robinson has adopted, then all factors are necessarily exploited. See
Edward Chamberlin, Theory of Monopolistic Compelition, pp. 181-184.
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average net productivity, which under perfect competition is the
same to the individual as to the industry. Under whatever con-
dition it may be, we may safely arrive at the conclusion that
the demand for labor by an industry will be increased in an
expansionist economy as characterized by industrialization. The
new industries that are created by technological changes will
further raise the demand for labor.

To what extent labor will be drawn from farm to factory de-
pends on the relative elasticities of demand for labor in agricul-
ture and in industry. In an expansionist economy, the greater
the elasticity of demand for labor in a given industry, the larger
will be the amount of labor drawn to it from the other indus-
tries, giving the demand for its product and the technical coeffi-
cients of its production. According to Marshall’s analysis of
joint demand, there are four propositions about the demand for
a factor of production, as illustrated in the case of the demand
for plasterers’ labor.”® First, the demand for labor will be less
elastic, the less elastic is the demand for the commodity. A given
proportionate reduction of wages will cause a smaller propor-
tionate reduction in total costs, so that a given proportionate
fall of wages causes a smaller increase in employment than the
same proportionate fall in the price of the commodity. In the
same way the demand for bricks is less elastic than the demand
for houses. Second, clearly, the demand for labor will be more
elastic when substitution is possible than when it is not. The
third proposition is that the demand for labor will be less elas-
tic the smaller is the proportion of total costs represented by
labor. In this connection it may be stated that the demand for
labor will tend to be greater than when the proportions cannot
be altered.? The fourth proposition is that the elasticity of de-
mand for labor will be smaller the smaller is the elasticity of
the supply of other factors, such as capital. It may also be stated
that the elasticity of demand for labor will be greater the
greater is the elasticity of substitution.®®

¥ See Alfred Marshall, Principles of Economics, pp. 382—387. For a more de-
tailed discussion on these four propositions, see Joan Robinson, Ecomomics of
Imperfect Competition, pp. 257-262,

® Robinson, Imperfect Competition, p. 256.
® Robinson, Imperfect Competition, p. 257,
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From the above four propositions, it can be clearly seen that
in an expansionist economy, the elasticity of demand for labor
in industry is on the whole greater than that in agriculture, even
given a state of prospective technology. This is so for the fol-
lowing reasons. First, the elasticity of demand for industrial
goods is in general much greater than the elasticity of demand
for agricultural goods of which most are food products. Sec-
ondly, substitution is more available in industry than in agricul-
ture. Thirdly, considering the fact that the proportion of labor
cost in total cost is usually smaller in industry than in agricul-
ture, it may be stated that the demand for labor by industry is
less elastic in this aspect. But we also know that the proportions
of the factors of production are more easily subject to alteration
in industry than in agriculture where land plays a major and
rigid role, This would offset, though in varied degrees, the fac-
tor just considered. Finally, the supply of other factors is in
general more elastic in industry than in agriculture, especially,
as we have just pointed out, because land is such an important
and rigid factor in agricultural production.

So far discussions have been made under the assumption
that there exist no economies of large scale. In order to fit the
analytical tool into our evolutionary system, economies of large
scale must be introduced, together with changes in productive
technique. Here we are confronting almost insurmountable diffi-
culties. It has been argued by some writers that it is possible to
represent economies of any type, simple or complicated, by a
falling supply curve of capital. Every type of economy can thus
be treated in terms of the simplest type where, as illustrated by
Joan Robinson,*® a certain machine becomes cheaper as the
industry expands. Thus the proposition that economies of large
scale tend to make the demand curve for labor more elastic is of
perfectly general application. It has been stated above that
when substitution of factors is not possible the elasticity of de-
mand for labor must be less than the elasticity of demand for
the commodity, unless no factors other than labor are employed.,
Now it becomes clear that if there are economies of large scale
in industry it is possible that the demand for labor should have

% Robinson, Imperfect Competition, pp. 262-263.
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an elasticity as great or even greater than the elasticity of de-
mand for the commodity, even though there is no substitution.??
When technological changes are introduced, new products are
created, and correspondingly new industries are established, it
is more likely that the elasticity of demand for labor in industry
at large will tend to be even greater than in agriculture. In an
expansionist process like industrialization, it will have far-
reaching effects on the labor transfer from farm to factory. But
it must be recognized that the elasticity of demand for labor in
industry, tending to be greater than that in agriculture, does not
imply that within the industry the elasticity of substitution of
labor for capital is greater than that of capital for labor. The lat-
ter is a different issue. Also labor organization in industry, such
as the trade union, actually has made the wage rate and employ-
ment more rigid. This has, of course, ofiset the trend in which
the elasticity of demand for labor in industry tends to be ever
greater than in agriculture,

Transfer of labor from farm to factory may be viewed as
movement of a factor of production between two regions. In
theory, the international movement of a factor of production
may be considered as essentially not different from the inter-
regional movement of the factor within a country. But in prac-
tice, the institutional obstacles between countries are so much
greater and more diversified than those between regions in a
given country that they necessitate clear distinction and sep-
arate treatment. This, however, does not imply that the method
of analysis for them is entirely different. On the contrary, as
Black has said, the major portion of that body of analysis which
is ordinarily presented as international trade theory frequently
has equal application to interregional trade within a country.®

Only in recent decades have writers begun to consider and
treat factor movements as an alternative to trade, which con-
sists only of commeodity movements. The orthodox treaties on
trade have neglected almost completely the international move-
.ment of labor and capital but assumed a perfect mobility for

™ Robinson, Imperfect Competition, p. 263.
® Jobn D. Black, “Interregional Analysis with Particular Reference to Agri-
culture,” in Explorations in Ecemomics (New York and Londoen, 1936), p. z00.
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these factors within a country. Neither of these assumptions
corresponds to reality.®* Despite factor movement and com-
maodity movement being alternatives, their differences still exist
and are to be clearly recognized. The stimulus which makes la-
borers overcome the obstacles is chiefly a desire to receive a
higher wage. But the difference in price sufficient to induce a
transfer of labor is insufficient to call forth a greater transfer.
Thus, if the height of the obstacle is measured by the stimulus
necessary to overcome it, it is clear that different laborers meet
obstacles of differing heights. In this respect there is a lack of
analogy to the obstacles to commodity movements such as diffi-
culties of transportation and duties, which from an economic
point of view appear as costs of transfer.®® The exchange of
commodities between regions or countries may exist with or
without an accompanying movement of factors of production.
Theoretically, it is conceivable that movement of a factor may
take place between two regions without any commeodity ex-
change existing between them. But, practically, this is most
improbable. For all practical purposes, it may well be assumed
that either commodities alone or both commodities and factors
move between the various regions. It should also be borne in
mind that the distinction between a commodity and a factor is
not a clear-cut one. This is especially true in the case of capital.
In dealing with labor no such difficulty will be encountered.

But transfer of labor from farm to factory cannot be identi-
fied with the interregional movement of a factor of production
and hence treated simply by the static interregional analysis.
The former involves technological changes which are assumed
absent in the orthodox international and interregional trade
theories. Because it involves technological changes, the value
of the marginal product of labor is always changing and is in no
way comparable between farm and factory. What we can do for
our inquiry is either to give a prospective state of technology

% See John H. Williams, “The Theory of International Trade Reconsidered,”
Economics Journal, June 1920,

® Rertil Ohlin, Interregional and Internotional Trede (Cambridge, 1933), p-
168. For a detailed and interesting discussion, see Chapter ¢, “Inlerregional

Factor Movements and Their Relation to Commeodity Movements,” pp. 167-
18a.
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and then apply the interregional analysis, or to employ the static
interregional analysis merely for setting the stage.

DISPLACEMENT OF FARM LABOR BY MACHINERY

Mechanization in agriculture, as displayed in the experience
of some countries, has lightened the load of farm work, and in
some cases has shortened the working time per day. But more
important than anything else, it has displaced, in different de-
grees with different types of farming, the farm labor. Such dis-
placement has been of great concern to farm labor. The dis-
placement may be “absolute,” where the labor force in any line
of work is decreased; or it may be only “relative,” where the
rate of increase in the number of laborers employed falls below
the rate of increase of laborers employed in industry and other
fields of production.®®}

The absolute displacement of farm labor is best expressed by
the decrease in the absolute number of persons engaged in agri-
culture."The New England area of the United States furnishes
a good example of it. In 1800 the population ten vears of age
and over engaged in agriculture numbered 304,679; in 1800,
304,448 and in 1g9oo the number was only 287,829.% This de-
crease was not due to a decadence of agriculture in those areas,
for the physical volume of agricultural production was much
greater in 19oo than in 1880. In the main it must have been due
to the introduction of machinery as indicated by the reported
valuation of agricultural implements and machines, which in-
creased from $1.68 per acre of improved land in 1880, to $4.49
per acre in 1900.*® But in other areas of the country, there has
not been shown any absolute displacement and, instead, the
absolute number of farm workers has increased during the pe-
riod under our review, a period representing one of the highest
stages in farm mechanization. For example, in the seven leading
cereal producing states, the so-called Middle West, the number

¥ A detailed discussion on the displacement of farm labor by machinery will
be found in H. W. Quaintance’s The Influence of Form Machinery on Produc-
tion and Labor, (New York, 1go4), Part I, pp. 3042, which is, in facl, the
first systematic analysis made on the subject.

* From the eleventh and twelfth United States censuses ou agriculture.
®From U. S. Twelfth Census; Agriculture 1, p. 698.
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of agricultural laborers was 352,565 in 1880; slightly increased
to 359,894 in 18¢0; but further increased by a great amount to
612,418 in 1900.*® The total farm labor force of the United
States first showed an annual increase from 1870 up to 1910,
and since then it has shown an annual decrease. It may be said
that only after 1910 did the absolute displacement of labor in
agriculture for the United States as a whole take place. This is
clearly shown in Table z0. Thus in a2n economic society whether

TABLE 20

CaaNGe IN FarM LABOR FORCE IN THE UMITED STATES*

Year Numbert Index Per cent change}
1870 ... 6,849,772 100 e
880............ 8,584,810 125 25
1800, ..., 9,038,373 145 16
I000. ..ot e e 10,011,098 150 10
I9I0. ... ..u.vus 11,501,767 169 6
I020. .. 11,448,770 167 —1I
I930. ... vvne 10,471,098 153 -9
IQ40. v v e 9,162,574 134 —-13

¥ From the sixteenth census of the United States. See United States Bureau of the Census, Popu-
lation, Series P-n, No. 11, December, tg44.

t Including persons ten years old and over.

1 From preceding decade.

or not absolute displacement occurs depends on many factors.
Among them, to what extent a surplus in agricultural labor has
been accumulated is most important, given a state of tech-
nology.

It need not be said that the absolute displacement varies more
particularly with the technological change. The attraction of
industry and of other occupations in the cities is often more
forceful in determining the presence and the extent of the abso-
lute displacement on farms than the introduction of farm tech-
nology alone, Because, without the attraction from other fields,
farm workers would have to stay on farms under the form of

® From the eleventh and twelfth censuses of the United States on agriculture.
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‘“under-employment” even after a new machine is introduced.
This is especially true with family labor, while the hired labor
may be made partly unemployed and hence more easily at-
tracted away.

The absolute displacement of labor differs also with different
types of farming. Although in the long run the amount of sur-
plus labor in different branches of farming will tend to be equal,
the introduction of new technology, nevertheless, differs widely
with types of farming both in kind and in degree. The amount
of labor displaced hence varies accordingly. Here again we take
the United States for illustration. According to estimates,
changes in the average annual labor requirements for three main
types of farming during the past three decades are shown in
Table 21.%° It is clear that the over-all average hours required

TABLE 21

AVERAGE ANNUAL LaBor INPUTS FOR DIFFERENT TYPES OF FARMING
1N TRE UNITED STATES

(in million hours)

Year Major crops®* Truck cropst  Livestock} Totsl
1006-13.. ... .. 7,470 200 3,816 11,486
I917-21....... 7,184 250 4,387 11,821
1927-31......, 6,724 340 4,383 11,047
1932-36.. ... .. 5,575 394 5,159 11,128

* The major crops include wheat, corn, oats, potatoes, and cotton,
t The truck crops contain fifteen vegetable crops.
t Three livestock enterprises are included here. They are dairy cattle, chickens, and hogs.

for the three types of farming per year have remained fairly
constant, barring the changes due to the cyclical fluctuations in
the period. But the situation is different with different types of
farming. The group of major crops has shown a continuous de-
crease in the labor requirement, which must have resulted in
the absolute displacement of labor. On the other hand, the truck

*“See reports on Changes in Technology and Labor Regquiremenis in Crop
Production as follows: WPA—N.RP. Reports Nos. A-4; Potatoes; A-s, Corn;

A-10, Wheat and Oals; A-y, Colton,; A-12, Vegetable Crops; and report on
Changes in Technology and Labor Requirements in Dairying, 1939.
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crop group and the livestock enterprises have shown an increase
in labor requirement even without interruption during the de-
pression. :

In view of the fact that production in these three groups of
farming has increased during the period under concern, the dif-
ference in labor requirements may be accounted for by the
following reasons. First, the extent of mechanization in major
crops was far greater than in the other two groups. As shown in
Table 22, the man-hours required per unit of product and per
unit of the major factor of production have been gradually re-
duced in cereal as well as in cotton production, while they have
shown little change in vegetable-farming and livestock-keeping
enterprises.

Such a reduction in man-hours required per unit of product
and of factor in wheat and cotton was largely due to the intro-

TABLE 22

Man-Hours INPUTS OF DIFFERENT TYPES OF
FARMING TN THE UNITED STATES*

Per Uxit OF PrODUCT:

Year Wheat Cotton Vegetables Milk
per bushel pet bale per 1000 Ibs,
100G=13. . .. .. . ©.8¢ 271 - 35.5
19TY=21.. .. ... .77 275 e 36.5
192731 ..... .46 238 - 30.7
1932-36....... 0.41 218 .- 33.0

Per UniT oF THE MaJor Factor

Wheat Cotton Vegetables Milk

Year ‘per acre per acre per acre per cow
1009~13. ... ..., 12.7 105 e I35
IQIF~2T.... .., 10.3 . Q5 145 138
1927-31....... 6.7 85 141 130
1932-36....... 6.1 88 135 140

* From the various reports as quoted above concerning wheat, cotton, vegetable crops, and dairy
products,
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duction of machinery. The second reason is that production was
increased at a greater speed for truck crops and livestock than
for major crops. This is mainly because demand has been in-
creased more for protective food, such as vegetables and animal
products, than for cereals, and more for woolen cloth than for
cotton pieces. During the great expansion in truck farming and
in livestock enterprises these groups have not only retained their
own labor that otherwise would have been partly displaced by
machinery and the other new devices, but have also absorbed in
part the labor displaced by new techniques in other farming
enterprises. This accounts for a fairly stable situation revealed
in the whole picture of labor requirement and, accordingly, of
the absolute displacement of labor.

The relative displacement of labor has shown a different pic-
ture. It has taken place in a remarkable degree during the Iast
hundred years so far as the several leading industrial countries
are concerned. The relative displacement of labor is revealed by
the comparison of the change in the percentage of working pop-
ulation in agriculture with that in other production fields. Anal-
yses of this appeared in Chapter II, dealing with the occupa-
tional shift of population, and in Chapter IV, discussing the
relative importance of agriculture. However here it is necessary
enly to point out that the percentage of working population in
agriculture has decreased most drastically in Great Britain, Ger-
many, and the United States, respectively in their own periods
of industrial revolution. In the case of the United States, the
working population in agriculture has decreased from 70.8 per
cent in 1830 to 22.5 per cent in 1930. The total population has
more than trebled during the same period. Where this great
amount of working population released {rom the farm has gone
is a subject of our next concern.

ATTRACTION FOR AND ABSORPTION OF FARM LABOR
BY INDUSTRY

At the beginning of this discussion, I noted that during the
process of industrialization, not all the farm workers are drawn
to the cities just because of their being displaced by machinery.
As Black has shown, the process by which the excess labor sup-
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ply of the farms is drawn to the cities is of two patterns, to
which he applied the simple words “pull” and *push.” ** In
normal years of industrial development, a considerable portion
of the young people on the farm are each year pulled to the city
by the prospects of higher earnings and better living. Of course
more are pulled to the city in good times than in bad. Usually
many more have gone to the city seeking for jobs than have
been able to find them. When the “push” operates, workers
leave the farm because they cannot make a living there any
more. This happens when a machine is introduced to displace
the worker. These two forces, pulling and pushing, are always
working together. It is very difficult to make a distinction be-
tween the workers who are pulled to the city and these who are
pushed from the farm. Estimates have been made that in the
United States 5,000,000 farm workers moved to the city be-
tween 1920 and 1930. Part of them went back to the farm dur-
ing the depression.

As the first section of this chapter has briefly shown, the
movement of workers from farm to factory is the movement of
a factor of production — labor — from one region to another.
The effectiveness of the movement depends upon the difference
in the price for the factor in two regions, which must be great
enough to overcome the obstacles met in the transfer. This is
true both within a country and between different countries. The
migration of labor force from European countries to the United
States and that from Eastern to Western Europe during the
second half of the nineteenth century illustrates the movement
between countries, as shown in Table 23.

In the case of the United States, Hourwich has stated, after
a detailed analysis, that in the short run the immigration move-
ment responds promptly to the business situation of the United
States, while in the long run it bears an almost constant relation
to her population.** This statement may be accepted, allowing

“ John D. Black, “Factors Conditioning Innovations in Agriculture,” Mechan-
ical Engineering, March 1943.

 Hourwich, Immigration and Labowr, p. 93 and p. 101. The percentages of
immigrants for every twenty years following to the totzl population of the

United States were: 1850, 21.2 per cent; 18%0, 20.9 pet cent; 18go, 19.9 per
¢ent {p. 101).
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TABLE 23

MIGRATION OF LABOrR FORCE BETWEEN (COUNTRIES*

From From
Decade . Europe Year Russian Poland
toU.S. AL to Germany
i850-1860. ........ 2,488,000 1890, . ..... .. 17,000
1860-1870. .. ...... 2,124,000 IGO0, . ..o .. 115,000
1870-1880. ...... .. 2,272,000 igor......... 140,000
1880-18¢0. .. ...... 4,737,000 1902, ... ou.. 136,000
1890-1900. .. ...... 3,530,000 1903. ..o . 142,000
IQOO—IBIO. .. .. ... . 8,213,000 IQ004. oo vounnn 138,000

* From Isaac A Honrwich, fmmigration and Labour—The Fromomic Aspects of Euwropesn Tmmi-
gration to the United Staies (New York and London, 1g12), p. 88, Table 7, and p. 181, Table 44.
only for the artificial limitations put on both emigration and
immigration.

This migration of labor force between countries is, of course,
not to be identified with the transfer of labor force {rom farm
to factory. Because, obviously, not all the immigrants did join
the industrial occupations. As a matter of fact, a majority of
them were unskilled laborers and went to work on farms. This
is also shown by the immigration statistics of the United States.

TABLE 24

PERCENTAGE DISTRIBUTION OF IMMIGRANTS BY OCCUPATION IN THE
UNITED STATES*

’ 1861- 1871~ 1881- 18p1- I001—
Occupation 1870 1880 1800 1900 1910
Professional. . ........ 0.8 1.4 1.1 0.9 1.5
Skilled. . ............. 24.0 23.1 20.4 20.1 20.2
Agricultural Pursuits. . 17.6 18.2 14.0 I1.4 24.3
Unskilled Labourers... 42.4 41.9 50.2 47.0 34.8
Servants. . ..........- 7.2 7.7 0.4 15.1 14.1
Others............... 8.0 7.7 9.4 5.5 5.1
Total ,............ 100,0 100.0 190.0 100.0 100.0

* For gources of information, see Hourwich, Appendix, p. 503.
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Among the immigrants, most of the skilled labor went to fac-
tory. This group amounted to only ene-fifth to one-fourth of
the total. Agricultural workers and unskilled laborers consti-
tuted around 60 per cent of the total. From the experience of
the United States and Germany it can be seen that the immi-
grants usually took the place of the native farm workers who
had already shifted to industrial and other occupations. In Ger-
many, about g5 per cent of the temporary immigrants from
Russian Poland found employment as agricultural laborers. The
demand for them was the direct result of the movement of
Polish peasants from rural districts of Prussian Poland to the
great industrial cities of Germany and particularly to the coal
mining districts.*® Thus we may say that though migration of
labor force between countries is not on the whole the movement
from farm to factory, but it has helped to strengthen and hasten
the latter in the country where immigrants entered.

Transfer of labor from farm to factory is motivated basically
by a higher money wage in the city than that in the coun-
try. The difference in real wage may not be as great as the dif-
ference in money wage, owing mainly to a higher cost of living
in vrban areas. But in general workers are more concerned with
the money wage because it has direct and immediate interest.
In addition to differences in money wage, there are other fac-
tors, mostly noneconomical, that pull workers from villages to
towns and cities. These factors are, of course, outside the scope
of our study. So far as money wage is concerned, the factory
hourly earnings have advanced at a greater speed than the farm
wage rates. Table 25 shows the situation of the United States
in the past three decades, a period representing the later stage
of industrialization.

It is clear, from the table, that compared with the farm wage
rates, the factory hourly earnings have not only shown an ad-
vance at a greater rate, but also and more particularly shown a
situation of higher stability. This stability is what is commonly
called the “rigidity” of the industrial wage rate resulting largely
from trade union’s ever-increasing bargaining power. The un-
favorable situation in money wage on the farm, however, is

# Hourwich, p. 182.



FARM LABOR 191

partly compensated by a more stable employment. Farm work-
ers are in general only “underemployed,” but not “unem-
ployed.” Thus by keeping a more or less stable employment,
the farm wage rates have to vary with the cyclical fluctuations.
In industry, the wage rate is much more rigid. Thus when de-
pression comes, a larger amount of “genuine” unemployment
is bound to occur. Even usually, some sort of “frictional’” un-

TABLE 25

INDEX NUMBERS OF FArRM WAGE RATES aND Facrory HourLy
Earnings IN THE UNITED STATES*

{1910-124 = 100)

Year Farm wage rates Factory hourly earnings
(T - S 97 04
{0} 4SO, 103 108
I020. . c e 242 273
T025. ot e 176 257
| €0 1= JP 167 261
E 01X TSP 103 264
1040 . o oe i e 126 318

* The index numbers are based on the data supplied by the United States Depactrnent of Agri-
culture, Bureau of Agricultural Economics, and by the United States Department of Labor, Bureau
of Labor Statistics.

employment always exists. Allowing for these cyclical fluctua-
tions, the long trend is and must be in favor of the factory
hourly earnings in the process of industrialization. It is neces-
sary in order to make effective the movement of labor from
farm to factory. To hold the trend, as shown in the “parity”
policy of the United States,** is theoretically not sound. The
practical problem is how to adjust the labor transfer so as to
reduce the inevitable sufferings of farm workers to a minimum.

Transfer of labor from farm to factory is by no means direct,
immediate, or smooth. First, laborers in rural industry often
have the chance to be the first transferred. As we have pointed

“For a detailed discussion on the parity policy of the United States, see
John D. Black, Parity, Pgrity, Parity, especially Chapters 5—9, and Chapter 14.
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out in the last section of Chapter III, until industrialization
reaches a higher stage, rural industry is organically inseparable
from agriculture, although functionally the two may be kept
apart. Workers in rural industry are as a rule recruited from
farm family and are mostly “externally” conditioned. Thus they
are more easily transferred. Besides, they are more skilled than
those merely working on the farm, so far as industrial technique
is concerned. Secondly, the young people of the rural family
usually constitute a great part of the labor transferring to the
city, while the old folks generally stay on the iarm. These young
people receive their education or training in the city, and when
they finish, they most probably will not return to the farm. This
aspect has been well recognized by some writers.'® Finally, it
may be said that the labor transfer is not a “‘once-for-all”’ step.
Many farm workers move to the city only temporarily, and most
frequently during a certain season. Others try to stay as long in
the city as possible, but when depression comes they will return
to their former farm work. It is a long and hard step for a farm
worker to settle down in the city and stand firmly on his new
employment.

It has been shown on several occasions that during the past
hundred years the percentage of working population in agricul-
ture in some highly industrialized countries has been rapidly de-
creasing. The total population in the same period has increased
by several times. Undoubtedly this increased population, to-
gether with that released from farm work, have been absorbed
by industry, commerce, transport, and other occupations. How
‘much each of these fields has absorbed, especially the portion
obtained by industry alone, will be our present concern. Table
26, in which the United States is again taken as an example, is
illustrative of this aspect.

Table 26 clearly shows that the percentage of working popu-

* For example, as one writer has well said, “the full tendency of farm people
to shift to non-farm pursuits is not reflected in the occupational shiit of farm
operators. In 1040 farm operators were 48 years old on the average. By that
age one’s habits are usually so stabilized and family responsibilities so great as
to put the brakes on any ready impulse to shift into a new life work. This is not

the case with younger age group.” See John M. Brewster, “Farm Technological
Advance and Total Population Growth,” Journal of Farm Economics, August

I945: P. 523.
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lation in mining and in domestic, personal, and professional
services has only slightly increased, while the percentage in
manufacture and building and in trade, transport, and com-
munication, which are the fields considered as industry in this
essay, has greatly advanced. There was a slight setback of the
general tendency after the Great Depression, as indicated in the

TABLE 26

PERCENTAGES OF WORKING POPULATION IN THE UNITED STATES*Y

Trade,

Agricalture, Manufacture transport, Domestic,
Year forestry, Mining and communi- personal,
fishing building cation professional
1830 70.8 0.3 13.3 3.1 12.5
1840 638.8 0.3 13.3 2.8 12.3
1830 64.8 I.2 14.6 5.4 12.2
1860 6o.2 1.6 16.4 7.4 12.4
1870 53.8 1.4 18.3 10.4 13.1
1880 49.4 1.5 21.2 12.2 12.8
18g0 42.6 1.7 24.0 15.7 14.4
1600 374 2.0 25.6 18.7 15.8
1910 31.9 2.6 27.0 21.3 15.0
1920 26.7 2.6 28.4 25.0 21.2
1930 22.5 2.4 30.6 24.6 2r.6
1035 25.4 1.3 27.0 22.1 23.7

* From Colin Clark, Conditéons of Economic FProgress {London, rgqo), table on p. 185.
t Census without deduction of unemployed, except the figures for 1935, which include the popu-
lation actually in work.

1935 figures. But very soon forces for the setback were dis-
pelled by the wartime boom, and the tendency renewed its
momentum. Whether the tendency will continue during the post-
war period is highly conjectural. For the present, we may say
that in a more or less mature economy like that of the United
States and Great Britain, unless distribution of income is greatly
modified, the tendency will most likely not continue, at least
will not operate at so great a rate as it did in the early phases
of industrialization. Trade between countries will undoubtedly
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sustain the tendency. But the extent to which it will contribute
is hard to predict.

At the transfer of labor from farm to factory, the role played
by women workers is also to be mentioned. A noticeable fact
is that ever since industrialization began, their proportion has
increased both in agriculture as well as in other fields. In the
United States, the absolute number of man workers engaged in
agriculture has increased by 32 per cent from 1880 to 1900,
while that of woman workers by 64 per cent.*® A large propor-
tion of women workers have departed from domestic and per-
sonal services and joined the work of direct production. When
men workers left the farm, many women took their jobs. This
is especially true on a family farm.

“From Quaintance, The Influence of Farm Machkinery on Produclion end
Labour, table on p. 36.



CHAPTER VI

INDUSTRIALIZATION IN AN
IN ]?USTRIAL' COUNTRY

AN AGRICULTURAL COUNTRY, or even an agricultural region
within a political sovereignty, tends to “industrialize” itself, if
given political independence and stability, the necessary re-
sources and initial capital, and the opportunity to acquire mod-
ern skill. Industrialization by our definition is a process in which
the strategical production functions are changing and in which _
the economic gains of industrial progress are created and real-
ized. A country, after being industrialized in this sense, may
either become one in which manufacturing industries are pre-
deminant both in terms of working population and of national
income, or remain one in which agriculture is dominant, or pass
into the type in which the manufacturing industries and agri-
cultural enterprises maintain a fair balance’ The first type may
be exemplified by Great Britain, the United States, and Ger-
many; the second by Denmark, Japan, and Italy; and the third
by France, Canada, and Australia. It is in this sense, and only
in this sense, that every agricultural country will tend to indus-
trialize herself in order to share the benefits of economic prog-
ress. In the long run, however, countries of the second type may
pass into the third; and, together with those of the third, into
the first. The determining factor is technology; and the limita-
tional factors are resources and population.

The essential feature of industrialization in our concept is,
as has been pointed out time and again, the change of produc-
tion functions in strategical fields. These fields include power,
transport, machine tools, iron and steel, and some other basic
industries. They represent part of the so-called ‘“‘secondary”
production, and part of the so-called “tertiary” production.
They affect agricultural enterprises as well as manufacturing
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industries, though the effects on these two lines of production
are of different category and magnitude. A country undergoing
industrialization may or may not pass through the stage in
which manufacturing industries are predominantly developed.
It is only partially true to say that along with economic prog-
ress, the working population moves first from agriculture to
manufacture, and then from manufacture to commerce and
services.' In addition to that type of movement, other types
exist as well. The working population may move from agricul-
ture directly to commerce, transport, and other services, or
simultaneously to these fields and to manufacture. It is also
over-simplifying modern economy to state that it has passed
from the primary producing stage to the manufacturing or in-
dustrial or secondary producing stage, and therefrom to the
tertiary stage in which we are now supposed to stay.? These
three fields of production functions are always interwoven and
interdependent and can never be clearly separated. It would be
equally false to assert that the world economy has to pass
through these three stages in order. For example, the commer-
cial expansion in the fifteenth to the seventeenth centuries did
precede, and to some extent did serve as a stimulating factor
for, the industrial expansion in the following periods. _

Thus industrialization in any particular agricultural country
does not necessarily imply that in that country the manufactur-
ing industries will become dominant. A country may be con-
sidered industrialized when her agricultural production remains
dominant or equally as important as the manufacturing indus-
tries, only if the transport and power services have been mod-
ernized and farming is “enterprised”’ on the scientific line. In
this chapter, problems involved in the industrialization of an
agricultural country are to be discussed. With the prospective

' Clark has taken the movement of working population from agriculture to
manufacture, and from manufacture to commerce and services as the most im-
portant concomitant of economic progress. In my opinion, this is only one of
the types of the movement of labor forces. See Colin Clark, Conditions of
Economic Progress, Chapter 5, pp. 176-219.

?In this connection, Fisher seems to have followed the tradition of Biicher's
stage theory, when he put the development of world economy into the primary,

secondary, and tertiary, stages. See A. G. B. Fisher, The Clash of Progress ond
Secwrity (London, 1925), pp. 25-29.
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industrialization of China in mind the implications of interna-
tional economic relations will be brought out for discussion.

A. AGRICULTURE AND THE INDUSTRIALIZATION OF CHINA®?
A BRIEF INTERPRETATION

The industrialization of China began more than three decades
ago,* but its effect is in no way appreciable, as far as the raising
of the Chinese standard of living is concerned. The reasons for
this are many, but only the economic ones concern us here.
China first appeared to the Western powers and later to Japan
merely as a market for industrial goods and as a source of
supply for raw materials. These are the basic characteristics of
a colonial economy, which prevailed, only in a different degree,
with regard to America in the Colonia!l period and lately with
South Africa, India, and the Southern Pacific areas. The case
of China differs from that of these colonies only in that, during
the period from her first contact with Western powers and later
with Japan to the outbreak of the present Sinc-Japanese War,
she maintained political independence that gave her more or
less a free hand to formulate her economic policies. But the
opening of free ports, the establishment of foreign concessions
in some large cities, and the granting of the right of inland

3 Part of the discussion in this section has been published in my article entitled
“Role of Agriculture in China’s Industriafisation,” wbich appears in the Na-
tional Reconstruction Journal, China Institute in America, New York, Qctober
1945, Pp. 50-50.

‘Apart from the state arsenals, sizable industry hardly existed in China be-
fore 18go. The first cotton mills were established in that year. A railway line
was built between 1830 and 1894, but milway construction on a substantial
scale did not begin till after the Sino-Japanese War of 18g4. It should be noted
that before 18¢o, there had already existed some industrial firms on modern
lines. The first steamship was built by a Chinese company in 186z. The China
Merchants Steam Navigation Co. was organized in 1872, The first rice-cleaning
mill was established in Shanghai in 1863, the first silk filature in 1873, the first
modern coal mine in 1878, and the first iron and steel warks in 1890. For further
factua! informations, the reader is referred te H. D. Fong, China’s Industrializa-
tion: A Statistical Survey (Shanghai, 1931).

The present writer takes the view, however, that only with the start of
World War I, did industrialization on some substantial scale really begin to take
place in China. For the first time since her contact with foreign powers, China
obtained a chance, though very short, to establisb and develop her own indus-
tries while other powers were busy with war.
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water navigation to the Great Powers gave foreign industrial
goods further advantages over Chinese products, in addition
to those which were due to low costs because of mass produc-
tion and modern marketing organizations.® The dumping policy
employed by some countries made the situation in China even
worse. Moreover, most foreign goods enjoyed the advantages of
paying only a small amount of customs duty and of moving
freely into the interior, when transportation facilities were
available, whereas domestic goods had to pay various kinds of
charges in their movements from one place to another. In such
circumstances, it is very difficult for any infant industry to
have a healthy growth. Even for free competition and free
trade we would like to see a situation in which domestic in-
fant industries are put on an equal footing with foreign ones.
Indeed, both from a theoretical and an historical point of view,
domestic infant industries ought to be given special advantages
if a successful start is to be made.

The interregional barriers and poor transportation facili-
ties within China constitute another group of obstacles that
have made it very difficult for the free movement of commodi-
ties and the factors of production. For a long time they have
stood in the way of the modern industrialization of China.
Obstacles of this kind have also tended to offset any favorable
chances for agricultural improvements that might otherwise
have been made. For instance, during the period between the
end of the first world war and the outbreak of the second,
imports of rice and other cereals from Burma and Indo-China
by way of Hong Kong were consumed mostly in big cities like
Shanghai, Canton, and Foochow and amounted to vast quanti-
ties annually, in some years even ranking first among China’s
imported articles. But during the same period, there was al-

® As Tawney said some time ago, “it is still the case that over one-quarter of
China’s railway mileage, over three-quarters of her iron ore, mines producing
more than half her output of coal, more than half the capital invested in cotton
mills, and a smaller but not negligible proportion of that invested in oil mills,
flour mills, tobacco factories, motor factories and banks is in the hands of
foreigners. Dr. Sun Yat-Sen’s description of China as a colony is, from an
economic point of view, not inappropriate.” See R. H. Tawney, Land ond
Labour in Chine (New York, 1932), p. 129.
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ways a surplus of rice in the interior provinces of Hunan,
Kiangsi, Anhwei, and Szechwan, which could not be profit-
ably brought into the coastal consumption centers, due to the
lack of an adequate transportation system and the existence
of interregional barriers, mostly in the form of local taxes.® This
took away from farmers any incentive in the form of cash in-
come to increase and improve their agricultural output, and
more obviously, to raise their standard of living. On the other
hand, it is also clear that payments for the importation of
rice and other cereals could have been saved and used for the
importation of machinery and the fertilizers which are vital
for a modern agriculture.

In time perhaps such institutional obstacles may disappear.
The hindrances originating in poor transportation facilities
are likely to exist for a fairly long period. Other obstacles which
are rooted deeply in the social structure such as farm con-
solidation, improvement of the tenure system, and industrializa-
tion in general,” will also have to be taken into account, al-
though discussion of them will not be presented in this essay.

ROLE OF AGRICULTURE IN INDUSTRIALIZATION

It is very difficult to estimate the role that agriculture would
play in the process of industrialization, because, according to
our concept, agriculture itself is involved in and is intrinsically
part of the process. In any economy in which general inter-
dependence prevails, such a difficulty is encountered in esti-
mating the role of any manufacturing industry. Nevertheless,
a discussion based upon the functional division is not entirely
impossible, though a quantitative comparison of different func-
tions is by no means always justified. It is under this considera-
tion and the recognition of the limitations that some aspects

® Statistical findings on this problem may be found in a series of monographs
on China’s food markets published by the Institute of Social Sciences, Academica
Sinica. The present writer is one of those who has undertaken the projects and
contributed to the monographs. Discussions may also be found in the author’s
Ching’s Food Problem, Mimeographed (Washington, 1948).

"The reader is referred to John E. Orchard, “The Social Background of
Oriental Industrialization — Its Significance in International Trade,” in Explo-
ration in Econgmics, pp. 520-130.
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of the present problem may be envisaged and brought out for
a brief discussion. _

First, it may be said that, because of the low income-elasticity
of the demand for food, agriculture cannot escape playing a
somewhat declining role, as industrialization reaches the point
of obtaining a “reasonable” standard of living for the people.
Up to that point the demand for food increases as income grows
but thereafter the demand for food decreases relatively as in-
comes further rise. This will be true in China as it is true with
many countries which have already been industrialized. The
coming into being of such a situaton, as I have pointed out in
Chapter 11, is the double operation of the famous Engel’s Law
and the fundamental psychological law which has been fruit-
fully used by Lord Keynes. As incomes increase, expenditure
will increase but at a slower rate, and the proportion going
for food will be even smaller. This, however, does not mean
that agricultural activity will actually be on the decline; what
it does mean is that the relative share of agriculture in terms of
national output or national income will tend to decrease, while
the absolute amount of agricultural activity may and most
probably will keep on expanding.® During the initial stages of
industrialization, the demand for food in the lower-income
groups will be so high that it will take a great effort on the
part of farmers to increase agricultural production. As indus-
trialization increases and a shift in the demand for food — from
cereals to animal products — takes place, the farming system
will, therefore, be compelled to increase the productivity of the
land per acre as well as per man. There will be no fear of a
surplus of food production, even taking into consideration the
rapid progress of farm technology, if a good and just system for
distribution of income can be instituted.

Secondly, it should be recognized that in the process of the
industrialization of China, agriculture will play only a passive
role. Theoretically, as well as historically, any appreciable
agricultural improvements along the line of scientific farming
presuppose the existence of an industrial development in the

*See discussions of Chapter IV, Section E, Place of Agriculture in Total
Economy.
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basic and strategical fields. That is because, on the one hand,
only industrial development and transport improvements can
create and extend the market for agricultural products; and,
on the other hand, only modern industries can supply agricul-
tural enterprises with the equipment necessary for scientific
farming. The development of agriculture in Denmark could
hardly have reached its present level had that country not had
a highly industrialized country like England standing by her
and maintaining close economic relations with her, This has
also been true for the United States, except that agricultural
development here has depended more on the development of
native industries, because a better balance has existed between
agricultural and industrial resources. A more conspicuous ex-
ample is that of Soviet Russia, where agricultural improve-
ments on a scientific basis did not take place until industrial
development along basic lines had reached an appreciable
extent.® All these examples support our case. This must be
borne in mind when we are considering the problem under
present discussion, as well as the problem of codrdinating agri-
culture and industry, which will become more urgent in China
as industrialization gets fully under way.

Finally, it has been asserted that agriculture may, through
the export of its products, help to start industrialization. For
decades agricultural products, such as wood-oil and tea, have
ranked first among the export items in China’s foreign trade.
It is obvious that this export will be used to discharge in part
the obligation and indebtedness incurred by the import of
machinery and other manufactured goods. But the total amount
of the export will be too small compared with the huge amount of
imports necessary for the effective start of industrialization. To
what degree the export of agricultural products will be ex-
tended depends upon the income-elasticity of the demand for
them and the competition coming from other countries, as in
the case of tea, for example, as well as the increase in the sub-
stitution of synthetic products now being developed in other

*In Soviet Russia, power from draft animals had declined from 77.8 per cent
in 1932 to 34.4 per cent in 1937, the rest representing the power coming chiefly

from tractors, combines, and trucks. See A. Yugow, Russia’s Econgmic Front for
War and Pesce, p. 49.
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countries, as in the case of wood-oil. Owing to the fact that the
income-elasticity of the demand for most agricultural products
is low; and in view of the additional fact that substitution is
being increasingly made for agricultural products, either by
transplanting or by synthetic processes in the importing coun-
tries,'® the expandability of China’s agricultural exports will
probably be small. Ways and means for initiating industrializa-
tion, therefore, must be found, in large part, by means of other
channels.

POSSIBLE ADJUSTMENTS IN AGRICULTURE

The possible adjustments that will take place in agriculture
during the process of industrialization depend on many factors,
some of which are not within the economic domain. Among
them the government policy in regard to the allocation of re-
sources and the distribution of income is most important and
has direct efiect on the types of adjustments. Under the same
set of assumptions mentioned at the outset of the present sec-
tion, we shall approach the problem from the different aspects
of the interdependence of agriculture and industry as we have
fully discussed in Chapter II, except that the factor of technol-
ogy will be introduced here.

In the first place, it may be stated with confidence that agri-
culture will continue to be the chief source of China’s food
supply. But the agriculture in that country will face some
pressing problems, and adjustments must be made accordingly
during the process of her economic transformation. Part of the
rural population will be shifted to commercial and industrial
centers, and hence there will be fewer agricultural workers to
produce the same or even a greater amount of food than fot-
merly. Moreover, as the experience of various industrialized
countries has shown, the growth of population in the initial
stages of industrialization is most likely to be more rapid than
usual. Therefore, the demand for food is bound to be greater at
this stage. Furthermore, as industrialization continues, there
will be a stage at which people’s incomes are raised and this

1 Transplanting is best exemplified by the planting of tung oil trees in the
United States during recent years.
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will exercise a definite influence on the demand for food. In
that case, better food will be more in demand. This would mean,
for example, that meat would supplement or be a substitute for
cereals. Such a shift in the demand for food will have an im-
mense bearing on the reorientation of the types of farming,
which is our primary concern.

Asthe discussion in Chapter ITindicated, there are two aspects
of the increase in the demand for food, the causes and effects
of which are different and have often been confused. The in-
crease in the demand for food may be due merely to the natura}
growth of population, which, under the condition that the
productivity of land cannot be raised or is raised at too slow
a rate, will lead to the growing of “heavy-yielding” crops. The
increased demand for food may be due also to the rise in
people’s incomes. In this case, better food will be in demand,
and a shift from crop farming to pasturing and feed farming
for animals will likely follow. During the process of indus-
trialization, the general tendency will be a change from the first
type to the second type of demand for food. This has been true
of many highly industrialized countries in Europe. In China,
however, it will not be necessary, even for a long period to
come, to turn crop farms into pasture or grassland, or rice
farms into corn-growing land. There are many areas in the
northwest, southwest, and southeast of China that have re-
mained uncultivated and can in the future be used for pasture
or grassland, only if transport facilities are extended to these
areas and markets are created for their products. No less im-
portant in this connection is the condition that capital for
cattle breeding and raising should be available, In areas like
the Yangtze Valley and those around the Yellow River and
farther north in Manchuria, where the density of population
is higher than in the areas previously mentioned, if productivity
in crop farming can be increased, some portion of the land
would be more profitably used for hog and poultry raising than
is now possible. Only when both productivity in agriculture and
the people’s standard of living have reached a very high level will
partial conversion from crop to pasture farming and from rice
to corn farming be necessary. In view, however, of the huge
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population of China and the fair balance between agriculture
and industry that will most likely emerge in her national econ-
omy, such situations as have arisen in England may never arise
in China.

v/ In the second place agriculture will be, together with fores-
try and mining, a major source of supply for raw materials for
manufacturing industries. Most light industries have to acquire
their raw materials from agriculture sources. A few of the more
popular ones are the cotton, silk, woolen, shoe, hosiery, and rug
industries. It is also obvious that the canning industry, brew-
eries, and other food-processing industries, such as milling and
meat packaging, depend largely upon agricultural raw ma-
terials. These light industries, especially those in the textile
group, have played a major role in the initial stages of indus-
trialization, as shown in the history of various industrialized
countries.fAt the very outset of industrialization in China, the
cotton textiles also have played, and undoubtedly will continue
to play, a major role)lt is quite probable that the silk, woolen,
and food-processing industries will match the cotton textile
industries within a short period of time. Of course, the great
phase of industrialization will have to wait for the time when
heavy industries, such as the iron and steel, the machinery and
chemical industries are fully developed. It is clear that develop-
ment of these heavy industries will be in the main dependent
upon the exploitation of China’s coal and iron ores. But it will
in no degree discourage the employment of agricultural re-
sources\{On the contrary, development of heavy industries
will stimulate the expansion of light industries, which, in turn,
will create a larger market for agricultural raw materials.
Moreover, China will undoubtedly depend in great measure on
the United States, Great Britain, and Soviet Russia for the
supply of heavy equipment, chemical products, and such du-
rable goods as automobiles and trucks, and in return, to pay
for them, she will most probably export “specialty goods” of
which a large part will be produced in the light industries.

¥ In the third place, farms usually supply a large amount of
labor for industrial uses and the transfer of labor from farm
to factory constitutes one of the most significant aspects of the
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process of industrialization. This aspect is especially important
for a country like China where a tremendous amount of surplus
labor has existed in rural families under the form of “disguised
unemployment.” To what extent this surplus labor will be
absorbed by industry, commerce, mining, and transport can-
not be exactly predicted. But it can be stated with confidence
that, as industrialization gets under way and later when it is in
full swing, the shift of labor from agricuitural to other indus-
tries will be a phenomenal one. There are several factors, how-
ever, about the problem that must be clearly recognized and
that may serve as a guard against over-optimism. First, the
shift will not be great during the early stages of industrializa-
tion. In this period, the labor now absorbed in handicrafts will
get the first chance in the transfer to modern factories. This
is because they are more skilled than farm laborers, and also
because they have the locational advantages so far as the transfer
cost is concerned. But this does not mean that some agricultural
labor will not be absorbed in the early stages. During these
initial stages, mining and the building of railroads and high-
ways will urgently require a great number of workers who,
undoubtedly, will be recruited largely from agricultural sources.
Again, there will be a surplus of agricultural labor itself as the
mechanization of farming gets under way. The situation will
then depend upon the speed with which industry absorbs the
surplus and the rate at which the mechanization of agriculture
takes place. In view of the numerical preponderance of the
rural population, which has been estimated at about 75 per cent
of China’s total population, it is rather doubtful whether indus-
try can effectively absorb the whole surplus of agricultural labor
existing in the initial stages of industrialization, not to mention
the surplus that will occur with the introduction of farm
machinery. It is to be noted, however, that the effective intro-
duction of farm machinery presupposes an absence of a huge
surplus of agricultural labor.

The final aspect of the adjustments which may possibly be
made in agriculture during the process of industrialization is
that agriculture provides purchasers of goods produced in
industrial plants. Discussion of this aspect leads us to a con-
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sideration of two points: the farmer as a consumer who buys
industrial goods for consumption only; and the farmer as a
producer who buys industrial goods, such as fertilizers and farm
machinery, for productive purposes. To what extent the farmer
as a consumer can absorb industrial goods will depend on the
size of farm income and the rate of its growth. The latter will,
in turn, depend on the manner in which, and the rate at which,
agricultural production can be improved and increased. This
leads us naturally to a discussion of the second point, the
modernization and mechanization of agriculture.

There is no doubt that in the process of industrialization in
China farm machinery and chemical fertilizers will be intro-
duced into agriculture. The questions are: How great is the
possibility and at what tempo will the mechanization take
place? In view of China’s huge rural population, which makes
the introduction of machinery economically unprofitable, and
also in view of the fact that the size of the farm is in general
so small as to make it technically very difficuit to use ma-
chinery,!! the possibility of agricultural mechanization is at

v present really smal].‘f/But a fact which must be recognized is that

" According to a sampling survey made by the Chinese Land Committee in
1935, which covers twenty-two provinces of China, the average size of farm is
15.76 Mou (a Chinese measure of land; one acre is equal to 6.6 Mou) or 24
acres. It is to be noted that the regional differences are great, varying from the

average size of 12 Mou in the Southeast to that of 145 Mou in Inner Mongolia.
Distribution of the size of farm is shown in the following table.

Size of Farm North South China
Under 10 Mou 27.1% 49.5% 35.8%
10-20 Mou 21.5% 31.0% 25.2%
2030 Mon 16.8% 10.0% 14.3%
30-50 Mou 23.1% 6.1% 16.5%
g0 Mou and over 11.5% 3.4% 8.3%

Total 100,05 100.0% 100.0%

"In discussing the problem of the introduction of machinery in China,
Tawney also takes a pessimistic yet realistic view. As he says, “China possesses
a laborious and intelligent population, with unusual gifts for qualitative pro-
duction ; its most serious economic defect -—--a very grave one — is that, owing to
its abundance, human labour is cheap, with the result that the introduction of
machinery, which, had labour been dearer, would have taken place long ago,
has been discouraged.” See R. H, Tawney, Land and Labour im China, p. 115
This statement will apply more to agricultural production than to industrial
because the degree of surplus in labor force is greater on the farm than in
any other fields.
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farmers, under present conditions, work overtime a great deal
during the farming seasons. Both their efficiency and their
well-being would increase greatly if some machines for basic
farm work could be introduced. One concrete and important
step would be the introduction of a pumping machine into a
group of rice farms under a good irrigation system. The dif-
ficulty arising from the small size of farms can be partially
overcome by undertaking a progressive program for the con-
solidation of farms. This can be done either through govern-
ment action in buying from landlords the farms which they
have no further interest in culiivating, and then redistributing
them to peasants and agricultural laborers under the form of
codperative management, or through the spontaneous willing-
ness of landlords and farmers to put their farms on a cotpera-
tive basis. In either case the government could lend a hand by
establishing agricultural stations throughout the country to
provide the codperative farms with machines and other facili-
ties necessary for basic farm work.}The present war, in a way,
has made the consolidation easier bécause in the occupied areas
of China where the size of the farm is usually the smallest, the
turfy boundaries of many farms have been destroyed during
the war, and many landlords and farmers have either died or
have left their farms. Now that the war is over, reorganization of
some kind will undoubtedly be needed in regard to those farms
in China’s occupied areas which were devastated or obliterated
during the course of the war. There is no better time than now
to start a program for the consolidation of farms, which, in due
course, will be extended to cover the unoccupied areas as well.

B. CarrTaAL MOVEMENT FROM INDUSTRIAL TO
AcricULTURAL COUNTRIES

Industrialization, as we noted in Chapter III, may simply
be called the process of “capitalization,” that is, the process in
which widening and deepening of capital are taking place. That
process involves, of course, technological changes. Taking the
world as a whole, economic development is of different degrees
in different countries. There is a natural tendency for the capital
to flow from the regions or countries where the marginal pro-
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ductivity of capital is relatively lower to those places where it
is higher, if the prospective returns are great enough to com-
pensate for the risk of investment in addition to the transfer
cost incurred.

It is well known that the cornerstone of the classical theory
of international trade was assumption of perfect internal mo-
bility and complete international immobility of the productive
agents. The modern theorists have tended to accept the view
that the factors of production are neither perfectly mobile
within a country, nor are they completely immobile between
countries: The real cases lie between these two extremes.'?
Given a range of political and institutional obstacles which
are undoubtedly much greater between countries than within a
country, the theories relating to the internal and the interna-
tional movements of the factors of production are essentially
the same. Thus the international movement of factors is but
one aspect of the “interregional” movement of them. It is in
this respect that the modern theorists have tried, on the one
hand, to link the international trade theory with the general
interdependence theory of value, and, on the other, to link
it with the general theory of the localization of economic
activities.!*

But the fact cannot be ignored that different factors of
production have different characters, and hence their mobility
not only differs one from another, but also, with some factors,
the internal character differs from the international. Let us
consider the three main factors of production — land, labor,
and capital. Knight once said that

2 For theoretical discussions, see John M. Williams, “The Theory of Inter-
national Trade Reconsidered,” Ecomomic Jourrnal, 1929; Bertril Ohlin, Inter-
regional and Mternational Trede, Part ITL, “Commodity and Factor Movements
and Their Relations,” and Part IV, “International Trade and Factor Move-
ments”; and Carl Iversen, International Capital Movements (London, 1935),
Introduction and Chapter 1, “The Nature of International Capital Movements,”
pP. 1-92.

“Tke works by Ohlin and Iversen just mentioned together with Jacob
Mosak's General Egquilibrium Theory in International Trade (Cowles Com-
mission Monograph, University of Chicago, 1904) may be taken as among the
most successful attempts ever made along the line.
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the peculiarity of international trade as compared with domestic lies
in the immobility of population viewed as labour power. National re-
sources are immobile even within a country, and capital goods enter
into international commerce in the same way as goods ready for con-
sumption 15

That land as a factor of production is immobile both within
and between countries should arcuse no argument. It is also
obvious that labor may in general be considered as perfectly
mobile within a country and almost immobile between coun-
tries. Question arises as to whether capital can be regarded as
equally mobile within and between countries. Indeed, inter-
national capital goods sell at approximately the same price in
all countries, allowing only for costs of transport, duties, and
expenses in dumping. But what we mean by capital is far from
being capital goods. We mean by capital “waiting” or “capital
disposal.” The mobility of capital refers not to the concrete
capital goods, but to the productive factor for the services of
which interest is the price, and that is precisely waiting or
capital disposal. Thus in spite of the fact that the international
mobility of capital is greater than that of labor, the relative
scarcity of capital disposal is by no means equalized between
countries; interest rates differ and waiting is combined with
labor and land in very unequal proportions in different coun-
tries.!®

As land is by nature immobile, and the movement of labor
is so restricted between countries that it is practically immobile
internationally, the only primary factor that can move from one
country to another, though still under various forms of re-
strictions and impediments, is capital. Given transport cost and
a certain range of artificial restrictions, capital always tends
to move from economically highly developed countries to the
less or under-developed, for the marginal productivity of capi-
tal is higher in the latter than in the former. This movement of

*Frank Knight, “Some Fallacies in the Interpretation of Social Cost,”
Quarterly Journal of Economics, August 1924, p. 58a.

¥ A more elaborated discussion on this aspect will be found in Carl Iversen,
International Capital Movements, pp. 27-30.
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capital can be in large measure identified with the movement
of capital from industrial to agricultural countries, because,
with only a few exceptions, agricultural countries are in gen-
eral economically less developed or are under-developed. It is
obvious that capital also moves between industrial countries,
or between economically highly developed countries. In this
section, however, only the capital movement from industrial
to agricultural countries will be discussed.

When there is political stability and a prospect of industrial
development in the borrowing country, the movement of capi-
tal is subject to the general law of demand and supply, as well
indicated in the interest rates prevailing in the lending and
borrowing countries and other costs to be incurred in the trans-
fer.!” This stimulates an inquiry into the causes and effects of
capital movements. Some writers emphasized the causal re-
lationship between capital movements and commodity move-
ments. Others, among whom Harry D. White may be especially
mentioned, suggest that there is a possibility that both capital
exports and merchandise movements are the concomitant ef-
fects of a common cause, namely the fluctuations in business
activity. White presents interesting figures about the situations
in France, Great Britain, and the United States to support his
hypothesis.'® In France the years 1883-1886 were years of
depression and also years of comparatively low capital exports.
Conversely, the revival and prosperity in 1887—-188¢ and more
particularly in 1go3-1906 were accompanied by rapidly grow-
ing export of capital. But during the remaining years there is no
marked agreement. In the case of Great Britain the years 1886—
1890, 1896—1900, 19004-190%, and 1gog-1913 were those of
high or expanding business activity accompanied by a relatively
large capital export, while the depressions in 18¢91-1895, 1901--
1903, and 1908-1909 brought also setbacks in the export of

¥ It is to be noted that whereas Mill's theory, or the classical theory, merely
slurs over the role of the rate of interest, the “income” or “modern” theory
leaves no room for it to play a role at all. For a detailed discussion, see John
Knapp, “The Theory of International Capital Movements and Its Verifications,”
Review of Economic Studies, Summer, 1943, Dp. 31§5-12I.

* Harry D. White, The Frenck Internaiional Account 1880-19r3 (Cambridge,
Massachusetts, 1933), passim.
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capital. But here again there are several years without correla-
tion. In the United States the prosperity in 1923, 1926, and
1929 was accompanied by low capital exports, while the reces-
sions in 1924, 1927, and 1930 concurred with the rising export
of capital. Apparently, the correlation between the two series
of figures is negative.

This cyclical hypothesis is rejected by Angell on a priori
grounds. He gives two reasons for the rejection.!® First, the
cyclical oscillations are in general more or less parallel in differ-
ent countries, Second, even in the case of noncoincident cycles
the outcome must depend on the form of the foreign invest-
ments. If the cycles are coincident and of roughly equal magni-
tude in different countries, they will not materially affect the
international flows of capital. If they are not, discrepancies of
various sorts may arise and release capital movements, but the
direction of this capital movement will depend upon whether or
not the investments are of a fixed-yield type.

Both White’s and Angell’s arguments may be taken as only
partially right. Even on a priori grounds, we cannot deny that
capital movements and business activity are mutually related
and affected. What is doubtful is whether fluctuations in busi-
ness activity can be taken as only a cause, rather than an effect,
of capital movements. Moreover, in a society where economic
interdependence prevails, absence of correlation tested by
statistical method does not necessarily mean an absence of
causal relationship, It may be due merely to the fact that other
factors influencing capital movements are more powerful in
some years than in others. Carl Iversen has well said that the
relationship between capital export and business fluctuations
must obviously depend on the nature of the lending and the
borrowing country’s economic life. In Denmark it has been
clear that the import of capital increased in boom periods,
while repayments were made during years of depression. This
is a natural consequence of the dominating importance of agri-
culture; both the quantity and the prices of the exports of ag-
ricultural products have been relatively unaffected by the

" James W. Angell, The Tkeary of International Prices (Cambridge, Mas-
sachusetts, 1926), pp. 527-528.
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cyclical Auctuations of business, whereas the imports of iron,
lumber, coal, and so on are obviously very sensitive to business
activity both of quantities and prices.*®

From the long-run point of view, the movement of capital
between different countries would reflect the characteristics,
the degrees, and the stages of industrialization in different parts
of the world. In the nineteenth century, England took the lead
not only in the internal industrial development, but also in lend-
ing and exporting capita! to other countries. France shared the
dominance in a lesser degree. By that time, both the United
States and Germany were among those countries which im-
ported capital heavily.?' From 1850 onward the United States
started to import a huge amount of capital from abroad for
railway construction. Not until 1896, did she begin to buy se-
curities from foreigners in an appreciable degree, but the net
balance of capital imports was still great. In France, from
1870 to 1912, foreign investment increased from z.3 milliards
of francs to 7 milliards, but the French investment in foreign
countries increased from 1o milliards of francs to 42 milliards,
so the net amount of capital exports increased from 7.7 milli-
ards to 35 milliards of francs.?* On the eve of World War I,
Great Britain still held the hegemony of the world finance,
while the French investment in other countries had up to then
increased, but at a smaller rate. The most striking fact was that
Germany began to have a large amount of foreign investment
by the beginning of the present century. According to esti-
mates®® the foreign securities held by Germany were valuated
in 1914 at 5.6 billion dollars, compared with 18 billion doilars
held by Great Britain and 8.7 billion by France. In the same
year the same form of foreign investment was estimated at 2
billion dollars for the United States. It was obvious that in the
beginning of the present century, both the United States and

® Carl Iversen, International Capital Movements, p. 73,

B For a detailed statistical analysis of capital movements between different
countries, especially between Great Britain, France, the United States, and
Germany, see Jean Malpas, Les Movements internationcux de capital (Paris,
1934), PP- 19-323.

= Malpas, p. 182.
® Malpas, p, 243.
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Germany began to export capital appreciably. But the foreign
investment of the United States has so far not held such a
predominant place relative to domestic investment as in Great
Britain, for the United States has a much greater domestic
market than Britain to absorb newly created capital.

The long-term capital movements, which we have just pre-
sented, are historically by far the most common kind, in which
both lending and trade respond to an underlying set of causes
affecting them and capital movements were associated with
fluctuations in world income and employment. Here the previ-
ously mentioned theories of capital transfer (relative price, or
income-movements, for example) may not apply. In the nine-
teenth century when railway building and other construction
work seemed profitable in undeveloped countries, finance was
usually raised abroad for them, while at the same time imports
of both investment goods and consumption goods were greatly
swollen by the expenditures connected with these developments.
In this case, clearly, both borrowings and increased imports
were but different aspects of a complex underlying situation
giving rise to them both: namely, the conditions that made
railway building profitable, the need to impori investment goods
and other manufactures from abroad into countries not yet in-
dustrialized, and the lack of a capital market for long-term de-
velopment in such places. It is important to emphasize that
these underlying conditions satisfactorily and sufficiently ex-
plain the whole modus eperandi of capital importation in such
cases, and it is therefore quite redundant to search for special
mechanisms of transfer which seem necessary when a sum of
money needs to be remitted from one country to another and
all things are assumed equal.**

We are now in the postwar period of World War II. The
situation is quite different today from that in the period follow-
World War 1. Great Britain, while still playing an important
role, is no longer the leader in the domain of international in-
vestment. France has become a debtor country, seeking capital

* See John Knapp, “The Theory of International Capital Movements and Tts
Verifications,” Review of Ecomomic Siudies, Summer, ig43, p. 119.
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from abroad. Seviet Russia will still indulge herself in domestic
financing and investment. The only country that can export
capital in large amounts is the United States, and undoubtedly
she will take the leadership in the international investment. In
order to induce and maintain the postwar revival of world
trade, Hansen and his followers have repeatedly advocated an
“‘expansionist program” at home coupled with extensive foreign
investments by the United States.®® It is very obvious that any
constructive plan of economic rehabilitation and reconstruction
in the devastated or undeveloped countries must include large
capital exports by the United States, if postwar economic pros-
perity is to be achieved.

Among countries which need capital badly both for rehabili-
tation and reconstruction are China and countries in Europe,
and among those which need capital mainly for reconstruction
are countries in Latin America. To what extent capital can be
transferred from the United States to China and countries in
Europe as well as in Latin America depends upon a host of fac-
tors, ameng which the basic and the most important are the
political stability and the prospect of industrial development
in the borrowing countries. Given these two factors, the eco-
nomic policies adopted by the countries concerned will also
have a direct and immense bearing upon the problem. To a
large extent the international capital transfer in question will
depend upon whether the postwar period will witness the regu-
lation of foreign trade and finance by countries along tradi-
tional lines of protection to particular producer interests, or
whether the interest of the common man as producer and con-
sumer — employment and a high standard of living — will
form the goal of international controls. In international trade
and finance the orientation of policy to producers’ profit mar-
gins spells protection and restriction; and the fixing of prices
at levels incompatible with consumers’ choices spells bilater-
alism, exchange control, and discrimination. The removal of
these obstacles to international trade and finance effectively

% Gee Alvin H. Hansen and C. P. Kindleberger, “The Economic Tasks of the
Post-war World,” Foreign Affairs, April 1942.
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conditions both the appearance and success of extensive foreign
investment by the United States.?®

It is very difficult to estimate the capital-receiving capacity
of some important agricultural countries during their coming
phase of industrialization. For estimating the capacity, writers
often use the capital requirements per worker as the calculating
units. But it is difficult to estimate because capital requirements
per worker differ from industry to industry both in total and
in composition, and also vary according to the degree of mecha-
nization. In discussing the problems involved in the industriali-
zation of eastern and southeastern Europe, Rosenstein-Rodan
estimated that the average amount of capital equipment per
head would be £300—£350, or roughly $1200 %1400, based
upon the figures for light industry £100-£400, medium industry
t400-£800, heavy industry £8oc—£fi500, and adding to that
the capital equipment required in housing, communication, and
public utilities.>” He also estimated that the native capital
would be 50 per cent of the total need, and that the rate of in-
vestment, that is, the ratio of total investment in a given period
to the total income in a given period, would be 18 per cent, the
same as that of Soviet Russia. Another research group, in giving
a more detailed illustration for the case of southeastern Europe,
estimated that typical light, medium, and heavy industries with
a mediam degree of mechanization in each group may require
fixed capital about as indicated in the table on page 216.*
All these estimates are, of course, subject to many qualifica-
tions. The unknown factors are so many that the estimates
render no great value other than theoretical illustrations. It
presents one picture of the need for capital in one group of ag-
ricultural countries during their process of industrialization.

The need for foreign capital for industrialization and the

®See Howard S. Elis, “Removal of Restrictions on Trade and Capital,”
Postwar Economic Problems, edited by Seymour Harris {New York and
London, 1943), pp. 346, 359

TP. N. Rosenstein-Roden, “Industrialization of Eastern and Southeastern
Europe,” Ecanomic Journal, July-September 1943, p. 210,

“PEP. (Political and Economic Planning), Economic Development in
Seutheastern Europe (London: Oxford University Press, 1945), p. S7.
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way foreign investments will be successfully carried out in the
agricultural countries of Asia, especially in China, are topics
of greatest common interest to the borrowing and the possible
lending countries. Let us take the case of China for a further
survey.” According to an estimate, modern industrial capital

INVESTMENT AND PoweErR REQUIREMENTS PER WORKER
{(at prewar prices)

Land Plant Total
and and fixed H.P
buildings  equipment  capital  instelled
Cotton weaving $300 $ 6oo S gao I.§
Metal working 400 750 L1150 2.5
Chemical
Fertilizers 800 3500 4300 5.0

in China before the war amounted to only 3.8 billion Chinese
dollars (prewar value, approximately equivalent to 1.z billion
United States dollars), which estimated on the basis of a popu-
lation of 450 million gave a per capita share of less than nine
Chinese dollars, or in United States money $2.70.%° This amount
is obviously inadequate to serve as a basis for China’s postwar
industrialization, even on a moderate scale. In view of the small
amount of people’s saving which gives no prospect of a large
native capital in the immediate future, and with a view not to
further reducing the people’s standard of living which is al-
ready too low, utilization of foreign capital, especially from

® For factual background and discussions more in detail, the reader is rec-
ommended to refer to C. F. Remer, Foreign Investments in China (New York
and London, 1933); W. ¥. Lin, “The Future of Foreign Investmert in China.”
in Problems of the Pacific {(New York, 1939); and H. D Fong, The Postwar
Industrialization of China (Washington, 1942}, Chapter 6, “Capital and Managze-
ment in China’s Pestwar Industrialization,” pp. 54-76.

® Estimate by a Chinese economist, Tso-Fan Koh. See his article, “Capital
Stock in China,” in Problems of Economic Reconstruction in China (Mimeo-
graphed), China Couneil Paper No. 2z, Institute of Pacific Relations, 8th Con-
ference at Mont Tremblant, December, 1942. As quoted and commented by
H. D. Fong, “it fails to include the influx of Japanese capital into Manchuria
since 1931, and Tefers to the industrial capital in a parrow sense, covering only
capital in modern industries.” See H. D. Fong, Postwaer Industriglization of
China, p. 55.



INDUSTRIAL COUNTRIES 217

the United States, the country with the greatest capital-lending
capacity, is highly recommendable and will be beneficial to both
countries.®

To what extent China needs foreign capital cannot be accu-
rately estimated. It is certain that the speed and the degree of
industrialization will to a large extent depend upon the capital
available. Thus given the amount of capital obtainable in a
given set of economic circumstances, the speed and the degree of
industrialization, or the rate of economic development, of a
country may be roughly determined. Eugene Staley, applying
the comparative method by multiplying the Japanese capital
investment figures® for a given decade by the ratio between
Chinese and Japanese land area, has estimated the amount of
capital investment for China for the four decades in the post-
war period. As he explained, the Japanese investment figures
were split into two parts.®® One part, representing investment
in industry and commerce and in local public works, was as-

% The relative advantage of capital lending to the capital-importing and
capital-exporting country has long been a topic of controversy. The classical
theorists, down from J. S. Mill, have held that the importation of capital nec-
essarily causes a shift in the net terms of trade in favor of the borrowing
country, and that such a shift is essential for the transfer of the loan in the
form of goods from the lending to the borrowing country. The most complete
analyses of this theory are to be found in the writings of Taussig and Viner. The
modern theorists, especially those of the school of the general economic inter-
‘dependence, do not agree with them. 1t is even questioned whether the terros
of trade can be measured quantitatively. See writings by Ohlin and by Carl
Iversen as quoted before, and Roland Wilson, Cagitel Imports and the Terms
of Trade {Melbourne, 1931), pp. 47-81.

™ The capital jnvestment in Japan from rg9oo to 71936 was calculated as
foflows (in mitlions of United States dollars, at 1936 Japanese prices and ex-
change rate):

Inyestment
- Average as per cent of
Period Total per year national income
Tga0-1909 783 78 12%
1910-1919 1,658 166 19
1920-1929 3,128 313 12
19301939 2,476 354 10

See Eugene Staley, p. 71 World Economic Development.
~ ™For a detaiied analysis, see Appendix by Robert W. Tufts to Chapter 4,
in World Economic Development,
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sumed to be closely related to population. The other part, rep-
resenting investment in undertakings connected with agricul-
ture and transportation, was assumed to be closer to land area.
The figures for the first type of investment for a given decade
were muitiplied by the ratio between the present population of
China and the 1900 population of Japan, and the figures for
the second type of investment were multiplied by the ratio be-
tween the two land areas. These results were then added to
give a weighted average based both on population and area. By
this method he obtained the following figures for China: first
decade, 13.6 billion United States dollars (at 1936 prices);
second decade, 23.1 billion dollars; third decade, 44.9 billion
dollars; and fourth decade, 51.6 billion dollars.** These figures
as estimated by Staley for China will undoubtedly have some
value for reference, but it is also obvious that they have a very
limited applicability. First, the economic conditions of China
and Japan are far different from each other, and the rate of in-
vestment cannot be assumed to be the same in both countries
in relation to population and to land area. Second, merely popu-
lation and land area cannot fully express the potentiality of
capital investment; resources, size, and distribution of national
income must be brought into the picture. Finally, technology
as a factor must receive consideration, and evidently the ways
and the rate of economic development for Japan in the decades
of 1900-1936 in no way fit the Chinese situation in the immedi-
ate decades to come. In conclusion, we may say that whatever
figures of capital requirements may be obtained for China, if
the amount of native capital and the rate of its accumulation is
known, foreign capital acquired will play an important role in
determining the extent and the rate of her industrialization. It
may also be emphasized that from the experience of the United
States, some European countries, and China in the past several
decades, transport will be among the paramount fields first to
receive and utilize foreign capital. The development of water-
power should also be highly important in a country with inade-
quate coal resources.

M Staley, World Economic Development, p. 71, Table. 2.



INDUSTRIAL COUNTRIES 219

C. TRADE BETWEEN AGRICULTURAL AND
InpusTRIAL COUNTRIES

CHARACTER AND SHIFTS OF TRADE BETWEEN
AGRICULTURE AND INDUSTRY

Ii we abandon the assumption of the classical theory that
factors of production are perfectly mobile within a country
while completely immobile between countries, the nature of
international trade would be essentially the same as domestic
exchange. Both may be explained by a broader and more gen-
eral theory based upon the interregional analysis.®® In fact,
even in prewar China, trade difficulties and obstacles were
much greater between Shanghai and Kunming than between
Shanghai and San Francisco or between Shanghai and Hong
Kong, especially so far as transportation was concerned. This
explains, to a large extent, why in the period between two wars
Shanghai imported annually a huge amount of rice from Burma
and Indo-China by way of Hong Kong rather than from the in-
terior provinces. However, the differences between domestic and
international trade should not be overlooked or minimized, al-
though these differences are more of social and political than of
economic character. When we talk about trade between agricul-
ture and industry, differences between domestic and interna-
tional trade become greater and more evident. This is because
the economic structure of an agricultural country differs far
more from that of an industrial one than does that of regions
within a country.

In theoretical discussion we assume, for convenience, that
agricultural countries import only manufactured goods and ex-
port only farm products, while in industrial countries the op-
posite is true. This is in large measure a real situation. But it
should be recognized that this does not exclude the possibility

“One attempt along this line is Bertril Ohlin’s. See his Interregional and
Internationa! Trade. Ancther attempt is John D. Black's, when he wrote an
essay on interregional analysis under the recognition that “the major portion
of that body of analysis that is ordinarily presented as international trade theory
has equal application to a considerable range of subjects that are interregional
within a country.” See his essay “Interregional Analysis with Particular Ref-
erence to Agriculture,” in Exploration in Economics, pp. 200-210.
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and even the fact that an agricultural country also imports agri-
cultural products while an industrial country imports manu-
factured goods. For no country, agricultural or industrial, can
be completely self-sufficient. Nor does it exclude the possibility
and the fact that an agricultural country may even export some
industrial goods while a highly industrial country may export
some farm products. For no country is in reality purely agri-
cultural or purely industrial.

The difference between the interregional trade between
agriculture and industry within a country and the international
trade between agricultural and industrial countries lies not so
much in the goods themselves as in the socio-economic condi-
tions setting the stage for trade. There are several types of trade
between an agricultural and an industrial country according to
the criterion of socic-economic conditions. One is the colonial
type in which trade takes place between a highly industrial
country and its colonies, which are often called ‘“‘agricultural
colonies.” 3 The mother country regards its agricultural colo-
nies merely as a supply source of raw materials and a market
for the manufactured goods. To achieve this the highly indus-
trial country acquires “concessions’” from the colonies to obtain
the sole right or monopoly of trade.?™ By this means the colo-
ny’s economy is made not only complementary to that of the
mother country, but actually bound to it, affording opportuni-
ties of profits on such a scale as to attract a considerable amount
of capital from the mother country. The other may be called
the “bilaterally symmetrical” type in which an agricultural
country and an industrial country trade with each other on equal
terms. Here the agricultural country may be already industrial-
ized and her people may have attained a high level of income and

* Analysis of this and other types of colonies will be found in G. UJ. Papi,
The Colonial Problem: An Ecomomic Analysis {London, 1938}, pp. 2-3.

T To this type of trade, theory of monopoly and monopolistic competition
would better apply. It has been inferred from the monopolistic competition
theory that under this type the volume of trade would be smaller than would
otherwise be the case. See W. E. Beach, “Some Aspects of International Trade
under Monopolistic Competition,” in Exploration in Ecoromics, pp. 102-108.
Whether and how the theory of exploitation would apply to this colonial type
of trade remains to be vindicated.
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standard of living. Denmark and Australia may be cited as ex-
amples, The characteristics of this type of trade resemble the
characteristics of the demand for and supply of agricultural
products compared with that of manufactured goods.

When an agricultural country is industrializing herself, the
character and constitution of her trade with other countries be-
gin to change. In general

the experience has been that as countries develop and modernize
their preduction they import more of all the major categories of
commodities, They import more foodstuffs, more raw materials, more
semi-manufactured and more finished goods, but, as might be ex-
pected, imports of raw materials and partly finished goods increase in
“relative” importance. On the export side, experience shows that a
country moving from a less developed to a more advanced stage of
economic development begins to sell more finished and partly finished
goods abroad. It is likely, however, also to increase its exports of crude
materials and foodstuffs, though these may decrease in ‘“‘relative”
importance.?®

Thus it is not well founded to suppose that industrialization,
which increases the ability of a country to carry on modern
production processes, must ordinarily lead to a decrease in its
imports of manufactured goods. By and large, just the opposite
has been true in the past.

This may be well illustrated by the experience of Japan. Dur-
ing the period of industrialization Japan usually had an excess
of imports which consisted largely of raw materials, such as
raw cotton, and metals, and machinery. From rg1z to 1923,
her imports increased by three times, from 618,992,000 yen in
1912 to 1,987,003,000 yen in 1923. Changes in the composition
of imports are shown by percentage distribution in Table 27.
It is clear that except in the war period, from 1913 to 1918,
the percentage distribution of imports of Japan was almost
constant. The major part covered raw materials and unfinished
goods, indicating the situation common to a country in her early
stages of industrialization.

On the other hand, Japanese exports also increased almost

® Fugene Staley, World Economic Development, p. 135.
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TABLE 27

PERCENTAGE OF IMPORTS OF Japan*i

Food and Raw materials and Wholly finished

Periods drink unfinished goods goods
(o) L0 7 DU 13.7 68.5 17.1
1915-18. ... ....... 6.3 82.5 10.3
I9Ig-22. . .. .. .. ... 13.6 6g.5 16.2
o7 YO 12.6 67.7 17.7

* From 5. Uyehara, Indusiry and Trade of Jupan (Londen, 1926), p. 65.
f Percentage of the total value of imports.

three times during the same period, from 526,982,000 yen in
1912 to 1,447,749,000 yen in 1923. From the same source,
changes in the composition of exports are again shown by the
percentage distribution. In looking over Table 28 we notice

‘TABLE 28

PERCENTAGE OF EXPORTS OF Japan*f

Raw materials

Food and and Wholly finished
Periods drink unfinished goods Raw silk articles
IgI2—14 10.3 30.8 28.6 29.1
191518 10.5 28.2 21.6 37.1
191g—22 6.8 8.4 30.0 42.4
1923 6.3 14.8 392 37-4

* From 5. Uyehara, Indusiry and Trade of Japan, p. 59.
1 Percentage of the tatal value of exports.

the remarkable change of character of Japan’s export trade
which has taken place during her important stages of industrial-
ization. Decrease in the export of food and drink is a phenome-
non common to most industrializing countries and shows that
the increase of population and the rise of income have created
a great demand for home-produced foodstuffs and have checked
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their exportation. Raw materials and unfinished articles were
exported by gradually decreasing percentages because they
were more needed by home industries in the latter’s expanding
process. The only item which showed an increase in exports was
raw silk whose supply was under Oriental monopoly and de-
mand for which was increased abroad during the period. Most
noticeable was the increase in export of the wholly finished arti-
cles: This would, of course, have some effects on the exports
of other highly industrialized countries.

The experience of Great Britain is, however, slightly differ-
ent. The exports of crude materials and foodstuffs decreased
not only relatively, but also absolutely. This is because Britain
is a country which took the initiative in industrial revolution,
and whose agricultural resources have never been sufficient to
meet even her own demand. In the earliest periods of her trade,
wool and tin were the chief exports, and then manufactured
woolen cloths came into prominence. Similarly in more modern
times, owing to the Industrial Revolution and the introduction
of machinery and steam power, her greatest exports have been
in textile goods and in manufactures of metals.*® Among the
imports, foodstuffs and raw materials, especially cotton, wool,
and metals, are the most important items. Imports of manu-
factured goods have never been significant.

TERMS OF TRADE BETWEEN AN AGRICULTURAL AND AN
INDUSTRIAL COUNTRY

The concept of “the terms of trade” and their determination
have long constituted an important portion of the discussions
of the classical and neoclassical economists.*® Taussig first
speaks of “the barter terms of trade,” and later uses the meas-

# For discussion of British commerce during the later periods of the Indus-
trial Revolution, see H. de B, Gibbins, British Commerce and Colonies (London,
i897), pp. 113-116.

®For a review of theories concerning the terms of trade, see Gottfried
Haberler, The Theory of International Trade {(New York, 1637), pp- 159-166.
A statistical analysis of the terms of trade is to be found in Colin Clark, Con-
ditions of Ecomemic Progress, Chapter 14, “The Terms of Exchange.” As to
qualifications in general of this analysis, sec Sitnon Kuznets, “Economic Progress,”
a review on Clark’s bock in Manchester School, April 1941, pp- 28-34.
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ure which is the ratio between export prices and import prices.**
In Marshall’s sense, the exchange ratio between his specially
defined G-bales and E-bales is measured in terms of labor.*
Thus the real terms of trade between an agricultural and an
industrial country may be measured by either (a) the ratio be-
tween the quantity of wheat (agricultural product) and the
quantity of linen (manufactured goods) exchanged — the bar-
ter terms of trade; or (b) the ratio between the money prices
(per unit) of the two goods — the commodity terms of trade;
or (c) the ratio of money wages spent in producing the two
commodities — the labor terms of trade. But here a funda-
mental question may be asked: Can these various measures of
the terms of trade really indicate the satisfaction of two groups
of consumers trading with each other, and hence the relative
advantages of two countries to which they belong? This ques-
tion will lead to the controversy on the interpersonal compari-
son of utility to which no satisfactory answer can be given at
the present stage of economic study.*® By keeping this in mind,
we shall realize the limitations of the measures under the pres-
ent inquiry.

Following the neoclassical doctrines, it may be stated that the
relative advantage of the terms of trade between an agricultural
and an industrial country depends, first, on the products under
exchange. An agricultural country would be under relatively
less favorable conditions because the demand for her products
abroad is in general less elastic. As Taussig has said,

the degree to which the barter terms of trade, both net and gross, are
altered to the disadvantage of the United States (or to the advantage
of Germany) depends on the conditions of demand. The particular
figures just chosen to itlustrate the consequences of a tribute payment

' See F. W. Taussig, International Trade (New York, 1927}, p. 8. In the
Appendix Taussig gives computations of prices and the terms of trade for
Great Britain, Canada, and the United States; see pp. g11-419.

“For detailed discussions, see Alfred Marshall, Money, Credit, and Com-
merce (London, 1929), Book 3, Chapters 7 and 8, and especially Appendix J.

“'As to problems involved in the interpersonal comparison of utility, see
short discussion by N. Kaldor in his article “Weliare Propositions of Economics
and Interpersonal Comparison of Utility,” Ecomomic Journal, September 1939.
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were such as would result from a play of demand unfavorable io the
United States. They are conditions of inelastic demand in Germany
for wheat and of elastic demand for linen in the United States; in
more precise terms, conditions in which the elasticity of demand is
less than unity in Germany and more than unity in the United
States.*t

He then postulates what he evidently believes to be the converse -
of this case:

Ii the German conditions of demand were the opposite from these —
elastic for wheat — there would be a mitigation of the American loss
in the barter terms. The United States would still find that she ex-
changed wheat for linen on terms less favorable than before, but not
so much less favorable as in these illustrative figures.i®

The elasticity of demand for the commodities in trade is un-
doubtedly one of the important factors determining the favor-
ableness of the terms of trade, assuming the latter is theoret-
ically comparable and practically measurable. But there are
several points of comment on the classical doctrine which cen-
ters on the conditions of demand. First, the income effect is neg-
lected. As industrialization gets under way, people’s income will
rise to higher levels, Products which have a greater elasticity
of demand will have greater gains in an expansionist economy.
Thus manufactured goods in general have an advantage over
agricultural products. Secondly, elasticity of supply and elas-
ticity of production adjustments should alse be taken into con-
sideration. The greater the elasticity in home production, the
more the gains in export abroad.” Also the manufactured goods
are generally in a more favorable condition. This situation of
relative advantage will prevail not only in an expansionist econ-

“F, W. Taussig, Internationgl Trade, p. 114,

* Taussig, p. 115.

% Richard Schiiller particularly emphasizes the elasticity of production, and
applies it as a criterion to determining the trade and tariff policy. His earlier
arguments will be found in “Effects of Imports upon Domestic Production,”
in Selected Reading in International Trade and Tariff Problems, edited by F. W.
Taussig (New York and London, 1921), pp. 371-391.
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omy, but also during depression. Thus in a changing economy,
which is almost entirely neglected in the classical writings, agri-
cultural products are always in a less advantageous position
than manufactured goods.*” Finally, most of the classical teach-
ings assume an economy of full employment and assume no
technical improvements. But it should be pointed out that the
terms of trade may be subject to change owing to the introduc-
tion of technical improvements which reduce the costs of the
export goods of one country relative to another. Neglect of this
aspect makes the classical doctrines inapplicable to the eco-
nomic society where cyclical fluctuations and long-run changes
occur.

EFFECTS OF THE INDUSTRIALIZATION OF AN AGRICULTURAL
COUNTRY ON ESTABLISHED INDUSTRIAL COUNTRIES

It has long been a subject of controversy whether industrial-
ization in an agricultural country will result in benefiting or
doing harm to the countries which have already been highly in-
dustrialized. The old-time economists often emphasized the
harmful side of the effects. Their arguments were simply based
upon the possibility that an agricultural country, when industri-
alized, would reduce its imports of manufactured goods from
abroad and would soon become a competitor of the established
industrial countries in exporting manufactured goods to those
countries which remained agricultural. In an economy where the
income effects and technological changes are neglected and full
employment is assumed, the above effects would perhaps be the
most probable and the only results. But modern writers tend to
recognize that this statement is oversimplified and does not al-
ways stand in a real economic society. They tend to take the
view that the industrialization of an agricultural country, while
being detrimental to individual industries in the old industrial
countries and forcing them to make painful adjustments, de-

¥ Based on the factual investigations made by other writers, Bertril Ohlin
concludes that “Europe as a whole, which exports chiely manufactures and
imports food and raw materials, is gaining from the low prices of the latter
commodities.” See his Tnterregional and Infernational Trade, p. 538.
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velops some compensating effects which will be beneficial to
the economic society as a whole *8

From the long-run or historical point of view, and taking into
consideration the fact of the general economic mterdependence,
industrialization in an agricultural country is but one phase of
economic development realized in one locality. Any economic
change would induce some adjustments which may be painful
and give some harmful results. The latter may be considered as
the necessary price paid for economic progress. The adjust-
ments may be internal or external to a country under industrial-
ization. When they are external, as much as is the case when
they are internal, the effects cannot be simply stated as being
harmful or beneficial: They depend upon the individual indus-
tries as well as the point of view, whether short or long run.
T. E. Gregory, in his comment on the problems of Eastern in-
dustrialization and its effects on the West, says:

In reality the problems of the relationships between East and West,
which our precccupation with our own future inclines us to regard
as the most important aspect of the process of Eastern industrializa-
tion, are peripheral: peripheral not only in the sense that they are
not necessarily permanent in character, whereas the phenomena
which cause them are permanent. [Thus] to state the whole matter in
terms of value, we must not judge the “Industrial Revolution” in the
East merely in terms of the embarrassments which it may occasion to
Western interests and Western industries.*?

Experience has shown that, especially in the short run, in-
dustrialization in an agricultural country does not prove bene-
ficial to the old industrial countries if their lines of production
are similar. This may be illustrated by the fact that Japan had
taken the place of Great Britain in exporting cotton textiles into
the British colonies in the prewar periods, as is shown in Table

29.

“For literature, especially in German, on this problem, see Wilhelm Ropke,
International Ecomomic Disintegration (New York, 1942), p. 182.

** See conclusions by T. E. Gregory in G. E. Hubbard, Eastern Indusirigliza-
tion and Iixr Effect on the West (Onford University Press, 1935), pp. 363-364-
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But it should be remembered that Great Britain’s loss in textiles
may have been compensated for by gains in other lines. Experi-
ence has also shown that a newly industrialized country does
not decrease its imports of manufactured goods, but rather in-
creases them, especially its imports of machinery and partly
finished articles.®® Moreover, the study of statistics proves, al-
though it may appear paradoxical, that the greatest importers of
industrial products are also industrial countries.”

TABLE 29

IurorTS oF BriTISH AND JapanNesg CorroN TEXIILES INTO THE
Brirrss CoLoNIAL EMPIRE*

(unit: million yards)

—To East Africa—— To Malaya To Ceylon
Year U. K. Japan Y. K. Japan U. K. Japan
1929 23.6 32.6 86.0 34.7 27.5 B.2
1931 13.0 50.5 21,6 40.8 16.0 23.7
1933 1y 78.2 25.9 99.5 g.6 41.4

* Gregory and Hubbard, Easterm Indsusirialisation and Tis Effect on the Wess, p. 31. Figures have
been changed from monthly to annual basis.

There are several important factors which have to be taken
into consideration in order to comprehend the industrialization
of an agricultural country in relation to other countries. The
first factor is the economic structure of the country under in-
dustrialization. In discussing the prospects for international
trade, Brown classified countries which are to be industrialized
into two types.’™ One includes the poorer peasant countries, such
as India, China, the countries of Eastern Europe, and Japan as
it was fifty years ago. These countries will have to import most
of their plant and equipment for a long time to come. It is likely,

= For a factual analysis, see Eugene Staley, World Economic Development, pp.

135-145.
" M. Manolescu, [’Equilibre economique Européen (Bucharest, 1931), D. 1§
" For a detailed discussion, see A. J. Brown, Industriclization and Trade

{London, 1943), pPp. 54-58.
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therefore, that industrialization in these countries will lead to
a considerable increase in their total demand for imports. The
other type may be represented by the British overseas do-
minions which have a per capita income as high as most of the
highly industrialized countries. Industrialization of these coun-
tries will not, in itself, bring about any considerable expansion
of their internationa] trade and may, indeed, tend to bring about
a contraction, But this does not necessarily mean that the ab-
solute volume of their international trade will decline.
Another factor is the type or method by which the country
is being industrialized. In Chapter I1I industrialization was
classified as evolutiongry and revolutionary. The evolutionary
type has served to increase the volume of foreign trade. In the
revolutionary type, as exemplified by Soviet Russia, the indus-
trialization, after the initial phase characterized by an enormous
increase of the imports of capital goods, finally resulted in a
decreasing importance of foreign trade, Whether such a rapid
approach to autarchy is possible in a newly industrialized coun-
try depends, of course, in the last analysis also on the specific
economic structure of the country, which in the case of Russia
makes such a development exceptionally easy.*® But the indus-
trialization of the revolutionary type will not necessarily result
in a decrease of foreign trade. Tt depends on the financing and
trade policy which the country in question has adopted.
Moreaver, different stages of industrialization will create
effects of different character. A country undergoing the process
of industrialization may in the initial stage increase its imports,
while in the later stages decrease them. But at a still later stage,
it may again increase its imports along with the increase in its
exports. Experience has shown that between highly industrial-
ized countries, trade even takes place in the same commodity
though of different quality. For example, in prewar years,

Germany exported watches and clocks of inferior quality and im-
ported the same of higher quality, whereas the United Kingdom
exported watches of high quality and imported watches of low guality.
Germany exported electrical machinery of a superior quality and im-

= Wilhelm Ropke, International Economic Disiniegration, p. 186.
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ported the same of an inferior quality, and the United Kingdom ex-
ported electrical machinery of an inferior quality and imported the
same of superior quality.5*

Finally, the ability of the old industrial countries to adjust to
changed conditions is also to be considered, and several writers
have especially emphasized this factor.”® Whether an old indus-
trial country can benefit from the industrialization of agricul-
tural countries depends in a great degree upon the ability and
the ease with which she adjusts her production structure to the
new situation. Hubbard, endorsing Barnard Ellinger’s opinion,
concludes that in the past Japan's greater concentration upon
low-quality cotton made from cheap raw material has been no
small part of the cause of her success in winning British mar-
kets.®® In other words, the loss by Great Britain of the cotton-
textile market in the Far East may be partially attributed to the
difficulties or her inability to adjust the textile production to
meet the changing demand. Of course, it may also be due to the
fact that Britain found it more promising to make adjustments
in other fields of production than in the textile industry.

In short, it may be concluded that industrialization in an
agricultural country will lead to a new line of international
division of labor. The nature and the degree of this division wiil
again be determined by the technological changes and the re-
sources available.

* H. Franke], “Industrialization of Agricultural Countries and the Posssibilities
of a New International Division of Labour,” Ecenomic Journal, June-September

1943, P. 195.

% Gee H. Frankel, thid.; and A. G. B. Fisher, “Some Essential Factors in the
Evolution of International Trade,” Manchester Sckool, Ociober 3043.

*“ G. E. Hubbard, Eastern [ndustrialization and Its Effect on the West, pp.

79-30,



CONCLUSION

THE INTRODUCTION to this book presented four main problems
for analysis. Now, in the light of the foregoing chapters, I shall
attempt to answer these major questions: 1. Is industrial de-
velopment a necessary or a sufficient condition for agricultural
reform in a densely populated rural region, or vice versa? 2. Is
it possible to maintain a balance between agriculture and in-
dustry within a given country? 3. Is it possible to maintain har-
monies and mutually beneficial relatlops between countries prl-
mafily agricoltural and those essentially industrial, and if, in
an agricultural country, the process of 1ndustr1ahzat10n sets in,
what are the possible effects of this on the countries already
highly industrialized? 4. What are the problems which would
most probably confront an agricultural country like China dur-
ing its pracess of industrialization?

I. As to the first of these problems, it may be concluded that
industrial development is a necessary, but not a sufficient, con-
dition for agricultural reform and improvement, if by agricul-
tural reform and improvement we mean mechanization in agri-
culture and the large-scale organization of farm enterprises.
Industrial development is a necessary condition because farm
machinery, chemical fertilizers, and other equipment and in-
struments necessary for modern farming have to be supplied by
modern industry. Moreover, only an appreciable rise of people’s
income which is to be secured from industrial and commercial
expansion can raise, though at a decreasing rate, the demand for
farm products and stimulate the improvements in agriculture.
But industrial development alone cannot sufficiently induce
agricultural reform. Other conditions have to be provided simul-
taneously or even in advance if agricultural reform and im-
provement are to be effectively carried out. Among the other
conditions the most important are imnprovements in transport,
consolidation of farms, and legal regulations relating to the
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redistribution of land which will make the large-scale farm
organization 3 reality.

Historically it has been shown that among the highly indus-
trialized countries, those which have a higher degree of mech-
anization in agriculture are also those which have a greater size
of farm. Of this group we may mention the United States, Aus-
tralia, Great Britain, and Soviet Russia. In these countries, in-
dustrial development has contributed greatly to agricultural
modernization. But other necessary conditions for large-scale
and scientific farming should also be recognized. Australia and
the United States are new countries in which the institutional
obstacles to large-scale farming are much smaller than those in
old countries. In Great Britain the system of primogeniture has
been among the chief factors keeping the farm holdings from
further division. The enclosure movement, twice seen in her
history, was as significant as commercial and industrial expan-
sion in stimulating and facilitating the agricultural reform and
improvement. Soviet Russia has removed all the institutional
obstacles to farm reorganization by revolution and thus paved
the way for the establishment of state and collective farms. On
the other hand, there are several industrialized countries whose
agriculture is not highly mechanized partially because of the
institutional restrictions standing in the way of farm consolida-
tion and land redistribution. Of this group Japan, Germany,
France, and Belgium may be mentioned. Their agricultural im-
provements have been confined largely to application of chem-
ical fertilizers and adoption of crop rotation and other new
farming methods rather than introduction of farm machinery.
The high density of population in these countries is also among
the serious obstacles. The same explanation may apply to Den-
mark, though her industrial production is far less important
than agricultural.

v,/ 2. Answers to the second question, that is, whether in a given
tountry it is possible to gaintain a balance between agriculture
and industry, depend, first of all, on the concept given to the
term “balance.” It may be stated in general that in an evolu-
tionary process like industrialization, this question really occu-
pies no place because there is no such thing as balance if used in
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its genuine sense. Theoretically, we should admit that given a
state of technology there should be an optimum point of adjust-
ment between agriculture and industry. This optimum point
may be called “balance” or “point approaching balance.” Thus
in our evolutionary process, there will be, also theoretically, a
series of such points which construct an irregular curve of ad-
justments between agriculture and industry. However, in reality
such optimum points may never be reached. Thus no balance
or curve of balance between agriculture and industry can be
really attained. Moreover, comparing the two production fields
under inquiry, we may say that, while the expansion of agri-
culture is somehow limited, the expansion of industry is almost
indefinite. In an expansionist economy, if given the rate of
population growth and the possible change in the size and dis-
tribution of income, increase and shifts in the demand for food
can, to a large extent, be ascertained. This means that the func-
tion of agriculture in supplying food is estimable even in a
changing economy. But its function of supplying raw materials
cannot be definitely predicted, and it depends in great measure
upon the expansion of industry and the development of syn-
thetic products as substitutes. On the whole, the expansion of
agriculture can be more or less estimated because supply of food
constitutes overwhelmingly its major function. The case is en-
tirely different with industry. There the creation of new prod-
ucts and their expansion are so varied and uncertain as to be
in no way predictable. Therefore, In @ real changing world, it
is impossible to conceive any balance between agriculture and
industry, when one of them is almost completely unknown.

" But the balance between agriculture and industry may be ex-
pressed in terms other than the functions performed. It may be
measured in terms of national product or national income, or in
terms of working population. Neither method is satisfactory,
owing to the defects inherent in the quantitative analysis which
in no way can express adequately the qualitative changes.
Nevertheless, they are the only measures available at the pres-
ent stage. For this reason, we have employed them in Chapters
II and IV to indicate the change of the place of agriculture in
relation to"industry. The concept of balance in terms of work-
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ing population has long been emphasized because after all eco-
nomics is a human science, dealing with the material well-being
of mankind.! No matter what measure is employed, it has been
shown that the relative importance of agriculture in the whole
economy has been on the decrease in an expansion process of
economic evolution. It is in the main due to the relatively lower
income-elasticity of demand for farm products. This, however,
does not mean that agriculture itself has been declining in the
absolute sense. On the contrary, agricultural production has
been expanding rapidly since industrialization was first intro-
duced, taking in view the world economy as a whole. Only the
rafe of expansion is smaller in agriculture than in industry. Thus
even in a highly industrialized country the absolute number of
working population engaged in agriculture and the absolute
amount of agricultural production may not decrease at ail?

3. The question as to whether it is possible to maintain
harmonious and mutually beneficial relations between countries
primarily agricultural and those predominantly industrial may
be answered from an examination of the following two as-
pects. In the first place, barring the political consideration, the
interdependence between the economic activities performed by
an agricultural country and these by an industrial country is no
less close and profound than the interdependence of economic
activities between agriculture and industry within a country.
Here there are two points to be considered. On the one hand,
the differences in physical factors as indicated by climate and
resources and differences in cultural background as revealed in

! Recently there is an article dealing with the “Rural-Urban Balance” in
terms of working population. See Arthur P. Chew, *Postwar Planning and the
Rural-Urban Balance,” Journal of Farm Economics, August 1948, pp. 664-675.

3 The only exception is Great Britain, where an absolute decline of agriculture
has taken place. But if we include the economic activities of her dominions and
tolonies and consider the British empire as one country, our statement would
still stand. .

In the United States, the total number of farm laborers has decreased since
the 192e’, but agricultural production has been continuously on the increase.
See John M. Brewster, “Farm Techknological Advance and Total Population
Growth,” Journal of Farm Ecomomics, August 1945, p. 513, Table 1. Difference
between these two measures was due to the great advances in, and a wide ap-
plication of, modern farm technique in recent decades.
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labor skill are greater between countries than within them. Thus
the division in production on the international level seems to
have a greater range and a higher degree than on the national
scale. On the other hand, the necessity of international division
of labor is partially offset by the attempt of attaining self-suffi-
ciency as revealed in national economic policies. This attempt
was chiefly responsible for the parallel movement in recent dec-
ades, that is, the “agrarianization” of industrial countries and
the “industrialization” of agricultural countries, the first being
especially reactionary and contrary to the trend of economic
evolution, These two factors, physical and political, tend always
to work in the opposite direction.

In the second place, if we approach the problem from a long-
run point of view and use the concept of industrialization as
given in this analysis, then industrialization in agricultural
countries would have to be viewed as the inevitable result of
economic development. The effects will in the long run prove
beneficial both to the industrializing countries and to those al-
ready highly industrialized. It will be so because it will raise the
productivity and the income level of the countries newly under
industrialization, and, in turn, raise their marginal propensity
to import which will profit the old industrial countries. But, for
these benefits, some price must be paid. Industrialization in an
agricultural country will undoubtedly have competitive effects
on some industries in the old countries. The new industrial
country may first reduce some of her imports from the old ones,
and later compete with them in a third market. It will compel
the old industrial countries to make adjustments in production
in one way or another in order to meet the changed situation.
To what extent the old industrial countries will benefit from the
industrialization of an agricultural country depends in great
measure upon its ability to make the adjustments. The adverse
effects of this kind and their impact on the adjustments are
essentially not very different from those necessarily resulting in
the internal economic structure of the agricultural country
newly under industrialization.

4. In Chapter VI, I attempted to describe and appraise the
possible implications and complications raised by the industrial-
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ization of an agricultural country. We may be now in a better
position to understand the problems of China’s industrializa-
tion. The purposes and the scope of this essay do not permit any
detailed inquiry into the problem, and in Chapter VI only a
brief analysis has been made of the role that agriculture will
play and the possible adjustments to be made in agriculture
during the process of industrialization.

Several points pertaining to the case of China may be stated
as conclusions. First, it may be said that stimulus for industrial-
ization must be found in sources other than agriculture. This
means that agriculture will play only a passive role in the com-
ing process of economic transformation. Second, it has been
made evident that industrial development is a necessary, though
not a sufficient, condition for agricultural reform and improve-
ment, This is due, in the main, to the characteristics of the
production structure of the two fields. The change of the strate-
gical production functions is made possible only when industrial
development gets under way. These two may, to a large extent,
be identified. The assertion that agriculture may alone develop
without relying on industry does not recognize this strategical
point. Third, consclidation of farms which presupposes a drastic
policy of land reform and improvement is considered most im-
portant in addition to the stimulus and support to be received
from industrial development. Finally, industrialization of China
will undoubtedly have some competitive effects on the old in-
dustrial countries in some production lines, but these effects will
not be felt for a long period to come. Moreover, they will be
partially offset by the increase of the purchasing power of the
Chinese people. And if the old industrial countries make efforts
to adjust their production accordingly and simultaneously, the
industrialization of China and other agricultural countries will
lead to a new line of international division of labor which will
in the Jong run prove beneficial both to the agricultural and to
the industrial countries.



APPENDIX A

THE CoNCEPT oF AN “INDUSTRY”

No QUESTION arises when in daily usage we speak of the paper
industry, the textile industry, or the iron and steel industry, and
under the textiles, of the woolen, cotton, or silk industry. But
as soon as we pass from the practical to the theoretical domain,
difficulties in clearly defining an “industry” arise and appear
to be almost insurmountable. Robinson has defined an industry
as “a group of firms producing the same commodity for the
‘same market.” ! But he then points out that in real life different
producers seldom produce “the same goods.” Thus when we
speak of the iron and steel industry or the cotton industry, we
are referring not to a group of firms producing what we may
regard as a single commodity, but to many firms producing all
sorts of different textile or steel products, an individual firm
often producing several articles inside a single plant. From this
we see clearly that the crucial peint of the difficulty lies in the
absence of a “homogeneous, identical commodity” in the prac-
tical world, which, in the last analysis, is the prerequisite to the
formation of a theoretical concept of an industry.

The classical theorists, while basing their analysis upon the
assumption of pure competition, used industry to refer to the
numnber of sellers who are supposed to compete for the sale of a
“homogeneous, identical commedity.” So long as the assump-
tion of pure competition holds, and the homogeneity of a com-
modity is not to be questioned, this concept of industry is per-
fectly legitimate and acceptable. But once the question of
homogeneity or identity, which the classical theorists did not
make clear, is raised, the original vagueness and ambiguity of
the concept is immediately evident. More serious than this, the

'E. A. G. Robinson, The Structure of Competitive Industry (New York and
London, 1932), p. 7.
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whole classical theory of competition between industries, which
bas been built mainly upon this vague concept, is also shaken.
The foundation is obviously too weak for the heavy superstruc-
ture, Unless we can broaden the definition of industry in such
a way as to make it a suitable foundation to carry the heavy
burden laid upon it, the logical consistency of the classical
theory of pure competition will be vitally damaged.

Both the theorists of monopolistic competition and the the-
orists applying the general equilibrium approach have made
great efforts to overcome such difficulties.® The former group,
of which Joan Robinson and Chamberlin are the representa-
tives, took an easy way out by adding the analysis of the firm
without foregoing the analysis of the industry. The concept of
an industry is still to be narrowed down to the concept of a
commodity of product. Mrs. Robinson for convenience prefers
to use a rough-and-ready definition of a single commodity which
is congenial to common sense and causes no trouble.? Her con-
cept of industry implies the assumption that the products of
different firms consist of a ‘“chain of substitutes” surrounded
on each side by a “marked gap” within which the demand for
the product of each firm is equally sensitive to the price of any
of the others. The “boundary” is thus defined as the limit be-
yond which this sensitiveness ceases or at any rate becomes a
different order of magnitude.* Kaldor uses the concept of a
“scale.” Each “product” can be conceived as occupying a cer-
tain position on a scale; the scale being so constructed that the
products which neighbor each other are those between which
the “consumers’ elasticity of substitution” is the greatest. (A
product itself can be defined as a collection of objects between
which the elasticity of substitution of all relevant consumers

* Triffin has discussed the concept of a group or industry in a very compre-
hensive section of his book, and further reference to that section is recommended.
See Robert Tritfin, Monopelistic Competition and General Equilibrium, Chapter
2, Section 3, pp. 78-8g.

*Mrs. Rohinson defines commodity as *a consumable good, arbitrarily de-
marcated from other kinds of goods, but which may be regarded for practical
purposes as homogeneous within itself” See Jeoan Robinson, Economics of
Imperfect Competition, p. 17.

* Joan Robinson, p. 5, and N, Kaldor, “Mrs. Robinson's *Economics of Im-
perfect Competition,”” Ecomomica, 1045, pp. 339~340.
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is infinite.) Chamberlin employs the concept of a “group,”
which may be large or small, depending upon the degree of
generality given to the classification.® The group need not neces-
sarily be defined on the basis of the “substitutability’” between
the products. “It seems much easier and more defensible to set
up classification (of industries) based upon ‘technological cri-
teria’ than upon the possibility of market substitution.” ¢

It is evident that the modifications brought about by monop-
olistic competition have not satisfactorily solved the difficulties
mentioned in the beginning of this section. The situation still
remains the same: Only in the case of pure competition does the
grouping of firms into one industry reduce to a more simple
and more definite type the behavior and reactions of the sellers.
Outside of that simple case, grouping of firms does not in the
least reduce the complexity and variety of competitive patterns.
Mainly for this reason, some theorists in the camp of general
equilibrium approach assert that, in the general pure theory of
value, the group and the industry are useless concepts. The
new wine of monopolistic competition should not be poured into
the old goatskins of particular equilibrium methodology. When
the study of competition is freed from the narrowing assump-
tions of pure competition, only two terms remain essential for
the analysis: The individual firms, on the one hand; the whole
collectivity of competitors on the other. It is from these mate-
rials that a general theory of economic interdependence can be
built most simply and conveniently.”

It has been made clear that, because of the existence of im-
perfect competition and product differentiation, the concept of
“industry” is not only untenable, but also useless. The question
that now confronts us is: Can, and in what way should, we com-
promise the logical consistency in theory with the realistic
soundness in the economic world? An illustration may help
make this point clear. Many pure theorists have loosely used
some hypotheses or assumptions — for instance, maximization

®E. Chamberlin, Theery of Manogpolistic Compelition, pp. 100-104.

® E. Chamberlin, “Monopolistic or Imperfect Competition?” Quarterly Journal
of Econpmics, vol. LI, no. 4 (1937}, p. 568, footnote,

" Robert Triffin, Monogolistic Competition and General Equilibrium, p. 89,
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of profit and maximization of satisfaction — to carry on their
analysis and build up theoretical models. On the other hand,
criticism has been made by some “realistic” theorists on the
basis that the generalizations at which the pure theorists have
arrived are too remote from reality to have any application
values.® This is a question so important, as well as so controver-
sizl, that it can be treated no further in the scope of the present
essay. What needs to be said here is that the same implications
as illustrated apply to the problem that we have been discussing
above. The concept of industry may not be tenable and useful
in the general pure theory of value, but its value for empirical
study is not to be denied. Therefore, we are turning to the
realistic side of the problem. It should be pointed out, however,
that this does not mean that we are retreating from the theoreti-
cal front. It has always been the present writer’s belief that
coming together or coming into entire agreement of theories and
“realistics” is a common objective, to whose attainment the
endeavors of both the pure theorists and the practical analysts
should be unstintedly devoted.

On the realistic side, the concept of industry is not only made
possible, but also made necessary. If we allow “a certain range
in the neighborhood of any two industries” which range is due
to a gap or an overlapping space in the classification, it would be
quite legitimate to define an industry and thus classify indus-
tries according to the definition. An industry may be defined as
a group of firms producing a similar group of commodities. The
lines of division between different industries are to be drawn, as
discussed above, according to either market substitutability or
technological criteria. It should be further pointed out that this
division should be based on the “unsophisticated facts of the
market,” ? and, furthermore, should be made according to the
purposes of our analysis.’® The concept of industry is made
necessary not only because the Classical as well as the Neoclas-

#See E. F. M. Durbin, “Methed of Research — A Plea for Co-operation in
the Social Sciences,” Economic Jouwrnal, June 1938; L. M. Fraser, “Economists
and Their Critics,” Econmomic Journal, June 1938; Theo Suranyi-Unger, “Facts
and Ends in Economics,” Ecenomic Journal, March 1939.

* Knight, Risk, Uncertointy and Prefit, p. 125.

1 Marshall, Principles of Economics, p. 100, footnote 1.
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sical theories are based on the equilibrium of industry, but also
because any empirical study and especially any analysis of eco-
nomic policy is bound to use the concept of an industry and pre-
suppose a possible classification of industries.'!

1 J eontief, in an empirical application of general equilibrium analysis to
the structure of American economy, replaced the rigid theoretical concept of
an industcy by a realistic one, and upon that concept made a classification of

industries on some justifiable grounds. See his Structure af American Economy,
1019—~1020, Pp. 20-21.



APPENDIX B

AGRICULTURE AS AN INDUSTRY

IN THE BROAD SENSE, agriculture is only one of many indus-
tries. If we stick to the theoretical definition that an industry
includes a group of firms or producers producing the same com-
modity, obviously we can divide agriculture into several indus-
tries, such as the wheat-growing industry, the fruit-growing
industry, the dairy industry, and so on. We can even further
divide, for example, the fruit-growing industry into several ac-
cording to what kind of fruits farmers are growing. This would
lead us again to an endless chain of classification which would
make practical analysis impossible or very difficult to under-
take. Therefore, we must resort to some practical considerations
even at the expense of logical consistency and theoretical purity.
The reconciliatory method as mentioned above, that is, the
method of allowing a certain range of errors for classification,
is again to be adopted. In this sense, agriculture would be
treated as one industry, or simply called the “agricultural indus-
try.” 12 It “grows” 13 a group of products which have market
substitutability of almost the same degree, for actually, most
food products can be substituted for each other and hence have
a high market substitutability; and elasticity of demand of the
same magnitude, since the price elasticity of demand for most
farm products and the income elasticity of demand for most
food products are both relatively low. Moreover, agricultural
production is undertaken under the most similar technical con-

= For a book which devotes ane chapter to describing the agricultural industry,
to differentiate it from fishing, mining, manufacturing and other industries, see
J. G. Glover and W. B. Cornell, The Development of American Indusiries,
Chapter 2, “The Agricultural Industry,” pp. 15—38.

¥ Black treats agriculture as one of the genetic industries, and defines the
latter as those industries which “grow” their product. See John D. Black,
Introduction to Production Economics, p. 0.



APPENDIX B 243

ditions, one of which is, for example, that the elasticity of pro-
duction adjustment® is very small.

As Black has emphasized, agriculture, in comparison with
other industries, is a field of production “genetic” in nature and
primary in the production stage and has therefore classified all
industries in the three groups,'® extractive, including mining,
lumbering, fishing, bunting, and water-power utilization; the
genetic industries, including agriculture, forestry, and fish cal-
ture; and the manufacturing and mechanical industries, includ-
ing factory works, construction, and hand trades. Fisher of Aus-
tralia, however, has divided economic development into three
stages: the primary producing (agricultural and pastoral) stage,
the secondary or manufacturing stage, and the trade and trans-
port or “tertiary” stage.’® This division brings both historical
significance and technological considerations into the picture.
The point we want to emphasize here is that agriculture is a
primary industry, Black and Fisher both thus designate it.

This essay emphasizes maost the industries which have direct
relations with agriculture, such as the textile industry and the
farm machinery industry. Through these industries, others hav-
ing indirect relations with agriculture are also brought into the
picture. Furthermore, transportation, which as a field of produc-
tion is to be distinguished both from agriculture and irom in-
dustry in the narrow sense, of manufacturing and mechanical
trades, comes in for its due share of the discussion. It should be
recognized, however, that historically industry even in the nar-
row sense is not confined to modern manufacturing and mechan-
ical production, but includes as well the handcrafts or hand-
trades which prevailed before the modern factory system was
first established. It is in this respect that the concept of
industry as employed in the present essay is to be slightly
broadened.

The conceptions adopted in the present essay both for agri-

* The elasticity of production adjustment is somewhat like, but not the same
as, the elasticity of substitution in production, and, besides changes in the
combination of production factors, it includes also changes in the scale of the
whole plant.

% John D. Black, Intreduction to Production Economics, pp. 66—86.

* Altan G. B. Fisher, The Clask of Progress and Security, pp. 25-32.
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culture and for other industry are loose and not homogeneous,
if judged by the logical consistency in theory. It is admissible
because, in the first place, economics is a “human’ science, and
being a human science it has not yet reached the same degree of
exactness as achieved by most of the pure or natural sciences.
Moreover, as pointed in the Introduction, this essay is at-
tempted, not only as a theoretical analysis, but also as an em-
pirical and historical study. For empirical and historical studies,
the “range of vagueness,” or the “zone of indeterminateness,”
for conceptions and classifications is bound to be further en-
larged. It is only by allowing a larger zone of indeterminateness
that a contract of theoretical and empirical studies can be
achieved.'” However, the question arises as to how to draw a
line between the two zones. Answers to this question lead us to
face a realistic situation in which gaps or overlaps between zones
exist. Such a situation prevents us from achieving any theo-
retical perfection that, fundamentally, is based on the concept
of “continuity” and “smoothness.” To what extent should we
sacrifice theoretical perfection in order to fit our analysis into
the realistic situation is a question to which no satisfactory an-
swer can be found at the present stage of economic study.

1 For many years I have been conceiving an idez that the best thing we can
do in order to apply the method of scientific treatment used in “natural sciences”
to “human sciences” is to replace the “point” concept by a “range” or “zone”
concept. For example, in dealing with cost curves for a firm, or demand and
supply curves for an industry, we can replace a “series of points” by a “belt”
which may be called a series of zones.

The reasonableness and practicability of this compromise method was made
greater when I found, during my stay in Harvard Business School, that many
business firms have used the method of “practical zones” for making variable
budgets for output and cost structure, and within the practical zone, no
changes of adjustments are to be made, This practicz] zone is equivalent to our
theoretical zone of indeterminateness, within which many points for possible
adjustments exist and within which place where the optimum or equilibrium
point should rest becomes indeterminate.

My view was once more strengthened when [ later read a statement made by
Schumpeter, in dealing with equilibrium and imperfect competition, that “the
only thing we can do is to veplace an ‘equilibrium peint’ by an ‘equilibrium
zone, " and another statement, in dealing with the usefulness of the equilibrium
concept for the study of business fluctuations, that “since the system in practice
never actually reaches such a state (which would, if reached, fulfill equilibrium
conditions), we shall consider, instead of ‘equilibrium points,’ ‘ranges’ within
which the system as a whole is more nearly in equilibrium than it is outside
of them.” See Joseph A. Schumpeter, Business Cycles, p. 58 and p. y1.
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