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FOREWORD 

This volume is the first report of a 

Committee established by the Confer

ence on Price Research to study the 

process of price determination in busi

ness firms. The focus of the present 

study is on the behavior of costs in the 

firm. The Committee on Price Deter

mination expects in subsequent studies 

to investigate other aspects of business 

price making. 

EDwARD S. MAsoN, Chairman, 

Conference on Price Research 



PREFACE 

THE CoNFERENCE oN PRICE RESEARCH, organized by the 
National Bureau of Economic Research and other institu
tions, set up in October 1938 a Committee to investigate 
the possibilities of empirical research in the field of cost
price relationships and price determinacion. This report, 
which is the Committee's first publication, is concerned 
principally with certain aspects of cost behavior. In subse
quent reports the Committee expects to cultivate other 
parts of this field. 

The Conference on Price Research has already published. 
a series of studies designed to explore the opportunities for 
research in several industrial areas-coa~ iron and steel, oil 
and textiles.1 It is hoped that the work of these "explora
·tory committees" may now be supplemented by the re
ports of standing committees charged with the task of 
surveying somewhat larger areas from a different point of 
view. At the present time three such committees are co
operating in the research program of the Conference. 
They are concerned respectively with cost-price relation
ships and price determination, with governmental price 
regulation and with business price policies. 

The mandate of the Committee on Cost-Price Relationships 
and Price Determination calls for study of the origin of price 

1 Report of the Committee 011 Prices in the Bituminous Coal Industry 
(National Bureau of Economic Research, 1938), Price Research m the 
Steel AM Petroleum Industries (National Bureau of Economic Research, 
1939), and Teztile M~~rkets-Their StructuTe m Relati011 to Price Re
se•cb (National Bureau of Economic Research, 1939). 

:D 



xii PREFACE 

policies and pricing procedures, and of the processes of price 
determination. Its primary concern is with prices set through 
the enforcement of private business policy and by the play 
of competitive forces. Within this area the Committee is in
terested in the forces and conditions, both internal and exter
nal to the business enterprise, that determine prices, rather 
than with the consequences for the economy as a whole of 
price policy and behavior. Its central function, hence, is to 
study why prices are what they are, how prices are made, 
what role costs play in explaining them, what other factors 
(such as demand shifts and elasticity, substitute competition, 
structure 'of markets and other aspects of business environ
ment) influence the setting of prices.! 

The immediate task of this Committee is to study the role 
played by costs in determining prices. In this study it is ex
amining the kinds of information about costs possessed by 
businessmen, the way costs behave in response to changes in 
size of firm, rate of output and prices of input factors, and 
the relationships between cost behavior and observed price 

. behavior. Since costs are only part of the explanation of deci
,. sions concerning prices, the Committee will be led eventually 

. . into an analysis of demand considerations, and of market 
' structure and industrial characteristics conditioning prices 
· 'and determining the range of administrative discretion.2 

.. ' 

· This mandate formulated by the Conference on Price 
Research is interpreted by the Committee on Price Deter
mination to require in the present report ( 1) an examina
tion of the available material relevant to the behavior of 
costs and the relation of costs to prices; ( z) an appraisal of 
existing studies of cost behavior and cosr-price relation
ships; and (3) a discussion of research methods which seem 
appropriate to the problems in this field. 

Obviously in an area as broad as this, and with material 
of such diversity, the Committee has been compelled both 

I Statement by the Executiye Committee of the Conference on Price 
Research. 
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to select and to simplify. The focus of attention has been 
on cost and price adjustments within individual firms. The 
kinds of cost-price problems studied and the particular 
firms and industries discussed have been determined largely 
by the availability of material. Consequently the findings 
of this report cannot be regarded as either comprehensive 
or typical. They are, however, illustrative of some impor
tant types of cost behavior and cost-price relationships in 
certain important sectors of the economy. 

The work of the Committee has been furthered sub
stantially by Professor Joel Dean of the University of 
Chicago, who formulated research problems and prepared 
memoranda on research techniques, and by Dr. John T. 
Dunlop of Harvard University, to whom the original draft 
of a large section of the report is to be credited. Dr. Ros
well H. Whitman of R. H .. Macy and Company con
tributed the chapter on "Selling Costs." Mr. Cal~b A. Smith, 
Teaching Fellow and Tutor in Economics at Harvard_ 
University, has been of great assistance not only in the 
collection of material but in the preparation of the manu
script. Appendix A on ."Cost Surveys by the Federal Gov
ernment" was prepared by Mr. Mark Massel in connection 
with his work for the Bureau of Research and Statistics of 
the Office of Production Management. Appendix B on 
"Cost Accounting and Price Determination in the Soviet 
Union" was written by Mr. Paul Baran, formerly a gradu
ate student in Economics at Harvard University. Appendix C 

· on "The Replacement of Depreciable Assets" is the work 
of Mr. Caleb A. Smith. The Committee is indebted to Thor 
Hultgren, of the Research Staff of the National Bureau of 
Economic Research, for his critical reading of the manu
script and his constructive suggestions; to H. Irving Forman 
for drawing the charts; and to Bettina Sinclair for editing 
the report and supervising its publication. The manuscript 
of this study was finished in substantially its present form 
in the spring of 1941. 
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THE NATURE. OF COSTS 
AND PRICES 



Chapter I · 

INTRODUCTION 

PEiuiAPs in no area of economic inquiry is there so wide a 
gap between theoretical and empirical work as in the field 
which has long been considered the core of economic 
analysis-the formation of prices. The study of variations 
in output, employment, national income, investment, sav~ 
ings and interest rates. and the multiplier effects of income
creating expenditures has proceeded in recent years on the 
basis of hypotheses which have permitted rather extensive 
empirical examination. Changes in these and in other varia
bles embraced within the hypotheses can be and have been 
measured. In many cases, no doubt, ·the statistical pro
cedures have been extremely venturesome, and the resulting 
averages and aggregates probably hide many holes into 
which rash investigators have fallen and will continue to 
fall. Nevertheless, in studies of this sort theoretical con
cepts are not usually formulated without regard to the pos
sibility of actual application, whereas in the field of price 
analysis until recently there has been very little attempt to 
coordinate practice with hypothesis. 

Price theory has placed increasing emphasis on the opera
tions of the individual firm under various assumed demand 
and cost-conditions. While some theorists are of the opinion 
that this trend has gone too far and that approximately 
accurate and useful results can be obtained only so long as 
firms can be grouped into markets or industries which are 
treated as substantially compe~tive, 1 it seems safe to say 

t J. R. Hicks. Vlllue ail CllfJiul (Oarendon Press, Oxford, 1939), 
p. 8.t- "It is. I believe, only possible to save anything from this WRCk
and it must be remembered that the thn:atened WRCkage is that of the 
greater pan of economic theory-if we can assume that the markets 
~rooting most of the 6nns with which we sball be dealing do not 
differ very greatly from perfectly competitive markets." 

J 



4 NATURE OF COSTS AND PRICES 

that with respect to most industrial market situations the 
competitive assumption involves serious distortion. Here 
the individual .firm must be recognized as the principal unit/ 
of study.1 Although contemporary theory emphasizes this 
point of view, little attention has been given by economists 
to the application of their "tools" of price analysis. Fur
thermore, theoretical speculation on the reaction of indi
vidual .firms to assumed changes in cost and demand 
conditions has far outrun any possibility of testing by 
investigation. 

Empirical work in the price· field has, in the mai~ fallen 
into two groups of studies. On the one hand. investigations 
have been made of the changing relationshie over time of 
the; prices of broad groups of commodities and services in a 
''price system.'~e data used are the prices of "represen
tative"_ commodities, collected and published by the gov
ernment; and despite all the difficulties connected with the 
divergence between actual and published prices, changing 
commodity specifications, index compilations and the like, 
such studies have adequately revealed some broad and sig
nificant aspects of economic behavior.• On the other hand, 
!here have been numerous surveys of output-price-sales 
relationships of particular commodities. The monumental 
demand studies of Henry Schultz • belong in this category, 
aS do the investigations by the Department of Agriculture 
into the relationship between price changes and fluctua
tions .in the volume of sales and output of agricultural 
commodities. The statistical approximation of the price
sales relationship (demand function) of a commodity is, of 
course, easiest for a standard product sold to ultimate con-

• The most recent and effective survey of the theoretical literature 
on the market relations of the individual firm is presented in Robert 
Triffin., Monopolistic Competiti011 trnd General Equilibrium Theory, 
Harvard Economic Studies No. 67 (Cambridge, 1940). 

a See. e.g., the works of Frederick C. Mills; in particular, The Be
btftlior of Prices (National Bureau of Economic Research, 1~17), and 
Prices in Recessi011 trnd RecO'IJeTy (National Bureau of Economic Re
search, 1936). 

• Tbe Tbeory trnd MeiiSUrement of Dem411d (University of OUcago 
Press. 1938). 
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sumers. As for the price-output relationship (supply 
function), statistical approXimation is frequently possible 
for agricultural products and such commodities as lumber, 
standard cotton textile fabrics and bituminous coal, for 
which production conditions are close to those of pure 
competition.1 

Remarkable for their scarcity, however, are empirical 
studies of the cost and demand conditions confronting a 
finn. It is true that business "case studies" of price, output 
and investment decisions are fairly numerous and fre
quently illuminating,6 and that a wealth of pertinent, 
though usually unanalyzed, material is to be found in busi .. 
ness, accounting and management publications. When 
available, engineering estimates of the relation between size 
of machine or plant and costs, or between rate of operations 
and costs, are also often enlightening. Business research it
self is being directed increasingly toward the type of 
question in which the economist is interested.' Finally, 
there have been in recent years a number of attempts at
statistical approximation of the total cost-output relation 
for particular firms. 8 Yet despite these developments, it 
remains true that examination of cost and demand condi
tions as they exist in practice has limped sadly behind the 
venturesome constructions of price theorists. 

Such investigation is presumably of particular interest to 
business management, to the economic observer and to the 
government administrator. An understanding of how costs 

1 For an interesting attempt to derive a statistical supply function in a 
noncompetitive market, see J. Tinbergen, "Bestimmung und Dentung 
von Angebotskurven, Ein Beispiel," in Zeitschrift fur Nationalokonomie, 
l'(r91C)-JO), pp. 669-79· 

• Perhaps the best collection of such case material is that of Malcolm 
P. McNair and Richard S. Meriam, Problems in Business Economics 
(McGraw-Hill, 1941). 

'See National Resources Planning Board, Research-A National Re
source, Vol. Ill, "Business Research" (Washington, 1941). 

1 Certain of these investigations are surveyed in ensuing chapters. A 
careful study is Joel Dean's "The Relation of Cost to Output for a 
Leather Belt Shop," Teclmical Paper z (National Bureau of Economic 
Research. 1941). 
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vary with changes in output, factor prices, technology, 
methods of management, size of plant, distribution chan
nels, size of order and so on, and of how revenue is affected 
by changes in volume of sales, advertising expenditure, 
product variation, and different merchandising methods, is 
certainly helpful in the formulation of output, price and 
investment decisions. Rational business action, interpreted 
as a maximization of the present value of the investment or 
of the proprietorship interest, is dependent on a correct 
forecast of the costs and revenues associated with possible 
lines of endeavor, and such a forecast presupposes a knowl
edge of the manner in which costs and revenues have been 
determined in the past. The focus of management interest 
is on the business decision and the factors basic to decision. 
As for the conceptual schemes of price theory, insofar as 
empirical research can invest them with content, they are 
relevant to executive decision. 

For the economic observer who seeks to explain price 
behavior, the utility of an attempt to apply the "tools" of 
price analysis must obviously depend largely on the extent 
to which the cost and revenue variables pertaining to profit 
maximization are determinable or actually approximated in 
current business practice. Do businessmen really act from 
the considerations embraced within the conceptual frame
work of individual enterprise analysis, or is this analysis 
besid~ the point? Although examples of price and output 
decisions reached on the basis of economically rational cost 
and revenue calculations are not lacking, it is clear also that 
business policies -are frequently dependent in part on con
ventional, rule-of-thumb methods, or may be directed 
toward objectives not envisaged in the simplified models of 
economics. To the argument that marginal cost and revenue 
calculations play a relatively small role in the price, output 
and investment decisions of business practice, there are 
various stock replies: first, that even though the available 
accounting and operating data are not adapted to such cal
culations, these data are filtered through the business judg
ment of management and emerge as decisions conforming 
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closely to the line of action which would be followed if 
marginal cost and revenue 'calculations were undertakeni 
second, that although management operates with unit costs 
and prices ·rather than with marginal calculati(ms, the net 
result may be no different; third, that in general those firms 
which approximate maximum profit calculations most 
closely will survive whife others fail. Points one and two 
may be valid, but there is little factual evidence either for 
or against them. And .~he third point, although it may be 
sound, does little to show how maximum profit positions 
are approached in the absence of marginal cost and revenue 
calculation. In an interesting article on business price 
policy the authors, after a study of some three dozen firms, 
are forced to conclude that the majority think "in alto
gether different terms: that in pricing they tty to apply a 
rule of thumb which we shall call 'full cost,' and that 
maximum profits, if they result at all from the application 
of this rule, do so as an accidental (or possibly evolu
tionary) by-product." 9 

The interest of the public administrator is very similar 
to that of the economic observer. His aim is to determine 
what considerations are actually taken into account by 
business firms in formulating decisions on price, output, 
investment and related matters. Both the initial impact and 
the ultimate consequences of an administrative ruling will 
depend on current business practice, which may or may 
not conform to the principles of contemporary analysis of 
the individual firm. It may be said, then, that business man
agement has a direct concern in the empirical determina
tion of the variables upon which the maximum profit 
position of the firm depends. Economists and public officials · 
are interested also, insofar as business practice can be ex
plained by such a determination. It is true, of course, that 
some public administrators charged with fixing prices have 
an immediate interest in the determinacion of the variables. 

The primary purpose of this volume is to examine the 
1 R. L Hall and C. ]. Hitch., "Price Theory and Business Behavior," 

Ozfurd Economic P11pers, No. a (May 1939), pp. 18-19-



8 NATURE OF COSTS AND PRICES 

possibilities of isolating the effects on costs of cenain im
portant cost-detennining influences. Part One is devoted to 
a preliminary consideration of the character of costs and 
the dimensions of price. Since the conceptual framework of 
this study is provided by the current theory of costs in the 
fum, a brief summary of this theory is presented in Chap
ter II. The actual cost data available to management and 
to the economist are limited to accounting and statistical 
records. Such records, however, do not yield magnitudes 
that are directly applicable to the purposes with which we 
are concerned. Indeed the adaptation of accounting data to 
these purposes is the principal problem confronting em
pirical cost analysis, and for this reason an examination of 
the character of costs as viewed by economics and account
ancy is necessary to the analysis that follows. Chapter II 
concludes with a brief survey of some of the uses to which 
accounting data have been put in cost studies that are out
side the main current of the discussion. 

Recent consideration of the "dimensions'• of price has 
indicated how complex may be the meaning of the price of 
a product sold by a particular £rm. As represented in a de
mand or marginal revenue curve, price is presumably a net 
realization to the firm after deduction of all discounts and 
allowances. An understanding of the price-making process, 
however, requires an examination of the "structure" of a 
price,. including a multitude of selling tenns. Chapter III is 
concerned with various meanings of price and its dimen
sions and with the relation between the internal organiza
tion of a fum and the process of pricing. 

The substance of the volume is represented by the analy
sis of Part Two. The thread of this analysis, to which the 
discussion of the various chapters is tied, is a consideration 
of the problems of isolating the influence of a single variable 
among the many which simultaneously affect costs. It must 
be admitted that the thread is a tenuous one, that its fre
quent breaks are patched up only with difficulty, and that 
the authors wander on occasion into other fields. Their 
excuse must be that the material is in many places scanty 
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and that very little systematic work has been done in this 
area. A common structure is apparent in all the chapters in 
Part Two and serves to focus attention upon the principal 
objectives with which all are concerned: a consideration of 
the statistical problems involved in the study of the influ
ence of certain factors on costs, a critical evaluation of 
existing materials ·and studies, and suggestions of funher 
research ~bilities. 

The analysis of costs here attempted is something I~ 
than comprehensive, for many of the important influences 
on the cost of a product to a firm have had to be neglected. 
A perusal of the chapter headings will indicate that atten
tion has been concentrated mainly on those elements which 
have been emphasized in traditional individual firm analysis. 
Given fixed plant and equipment, the production costs of 
a product to a single-product firm may be considered as 
determined, within the framework of a given technology, 
by the rate of plant utilization and the prices of the input 
factors. Olapters IV and V are concerned with costs and_ 
rate of output. With respect to changes in the rate of out
put, certain costs must be treated as fixed and others as 
variable. The conventions of accounting and record
keeping with respect to the distribution of fixed costs over 
time and the implications of the conventions for the short 
run cost function are examined in Otapter IV. Otapter Vis 
devoted principally to a critical examination of recent sta
tistical studies of the cost function. Chapter VI deals with 
the effect on costs of changes in factor prices. 

The empirical study of the effects of technical change on 
costs, which is the subject of Olapter VII, is beset by seri
ous difficulties which the authors cannot pretend to have 
met, much 1~ to have solved. Theoretical analysis is accus
tomed to distinguish between induced changes, which are 
mere adaptations of known techniques applied in response 
to variations in output or factor prices, and substantive 
changes, which involve a shift in the cost function. This dir 
tinction, unfortunately, eludes statistical application. The 
attempt to isolate the effects of a technical change on costs 
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from the effects of changes in factor prices and in rate of 
output on costs is a hazardous undertaking. . 

Chapters Vlll, IX and X abandon the restrictions of a 
single product and fixed plant and deal, in turn, with the 
allocation of common costs among products, with the be
havior of selling as distinguished from production costs, and 
with the relation of size of plants and of firms to costs. As 
in the case of previous chapters, the consideration of these 
problems is confronted on the one hand with clear-cut and 
meaningful economic distinctions which are largely inappli
cable to the material at hand and, on the other, with 
accounting data which usually, and often necessarily, repre
sent rule-of-thumb judgments and arbitrary conventions. 
Empirical research has the. dual responsibility of adapting 
tbeoretical constructions to the character of the data and 
of adjusting and modifying the arrangement of the statisti
cal and accounting material in such a way as to make it 
applicable to economically significant questions. 

A fruitful consideration of the relation of cost behavior 
to price determination by the firm awaits funher work on 
costs. Equally essential is further investigation of demand 
conditions, to which it is hoped the Committee may pres
ently turn. Chapter XI, as the tide indicates, is limited to 
a few remarks on ,the implications of cost behavior for 
price analysis. It has been thought useful to present in the 
appendices to the main discussion a considerable amount of 
supplementary. material which lies somewhat outside the 
central theme of this volume. · 

In conclusion, the authors wish to emphasize that this 
report in no sense represents a complete study of the prin
cipal cost problems confronted by the individual firm. 
They are acutely aware that in many places in the discus
sion the difficulties associated with the isolation of the 
influence of one variable on costs from others operating 
simultaneously have not been countered effectively. In 
addition, many other cost problems just as significant as 
the ones treated here have perforce been neglected for lack 
of time. The Committee will be content, therefore, if this 
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report is accepted as an introduction to a body of imper
fectly known material, as a critical appraisal of existing 
studies of cost behavior, and as a presentation of sugges
tions for further research. 



Otapter n 
THE CHARACTER OF COSTS 

THE term "costs" has been interpn:ted so diversely by 
accountants, businam~en and economists that a pn:liminary 
statement on the relation of cost investigation to the process 
of price formation becomes a necessary basis for funher 
discussion. At the outset one must recognize a distinctio.n 
between: the concepts and conventions of those who con
tribute actively to such managerial decisions as pricing, cal
culation of income and tax determination, and the intel-
1~ constructs of those who attempt to describe; explain 
-or-appraise the p~ and results of these decisions, par
ticularly for the economic system as a whole. The fonner 
are primarily the working rules and habits of thought of 
the accounting profession; the latter are the attributes of 
economists. Reflecting these differences in objectives, ac
counting practices are influenced by the accepted rules of 
income statements and balance sheets, by managerial con
venience, and by the expense of accounting records. 
whereas economic concepts ordinarily presume rather sim
plified situations conducive to logical elegance.1 

An understanding of the central tenets of both cost 
accounting and the economic theory of costs is especially 
imperative for an appraisal of the results and methods of 
empirical research, because ordinarily inquiries of this son 
must utilize accounting data. In general terms, economic 
analysis specifies a limited number of determinants of costs 
-the rate of utilization of plants and other facilities, the 
prices of the factors and agents employed by the finn in the 

1 Di1fereoc:es in objecrlves oc rerminology should DOt, however., ob
scure tbc COl1IDlOD ground (to be enmioed laa:r) betweeo these two 
disciplines. 

IZ 
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production of goods and services, the technical efficiency of 
these factors, and the size and scale of the enterprise. This 
framework has the advantage of providing · channels 
through which circumstances affecting costs may be con
ceived to .flow. Logically, changes in costs may be broken 
down along these lines, so that the economist can set up 
useful categories for the study of both the sources and the 
consequences of cost variations. Such a model of economic 
theory fails, however, to resolve the difficulties of actually 
distributing changes in costs among these elements: satis
factory techniques for splitting up specific cost variations 
into categories of theoretical origin have not yet been 
devised. Accounting practice, on the other hand, has 
usually confined itself to the measurement of total costs or 
of statistically convenient subdivisions; in many cases its 
conventions and concepts are designed primarily to facili
tate measurement rather than to supply the most pertinent 
information for managerial judgment. Thus incremental or 
marginal costs, which are of admitted imponance to many., 
decisions, have received scant attention from accountants, 
perhaps largely because of . the complexities of measure
ment. 

The hiatus between economic theory and accounting has 
diminished somewhat in recent years. There is less desire 
for a complete divorce, less mutual repudiation of the legiti
macy of the other field of investigation. Accountants have 
been developing special techniques, such as "break-even 
charts," "specific costs," and "budgeting," to provide in
formation that an economist would .regard as gennane to 
business decisions. At the same time economists have been 
compelled to reformulate their theoretical fr:imework to . 
include advertising expenditures and extremely diverse mar
ket conditions. But a great deal remains to be done in the 
process of translating theoretical structures into statistically 
measurable concepts, and of expanding accountancy into a 
more logical and useful system. The present volume is in
tended as a step in that direction. 

The first two sections of this chapter are given over to 
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summary descriptions of the respective approaches to 
"costs" of economists and accountants. These sections are 
n~y preliminary to the lengthier discussion of par
ticular aspects of costs in Part Two of this report. A third 
section of the chapter is devoted to a brief exposition of 
the chief types of empirical cost studies thus far under
taken; this material, too, will be examined in greater detail 
in later chapters. · 

1. Econo:mic Tbeor1 md Costs 

The central problem of traditional economic theory has 
been to explain the allocation of a fixed quantity of pro
ductive resources among possible alternative uses and to 
determine whether the total product is thereby maximized. 
Yet before one distribution of resources can be found supe
rior to another, it is necessary to know not only the physi
cal productivities of possible combinations of resources but 
also the "importance" of one kind of product as compared 
with others. Since the first is a matter of engineering meas
urement, and the second, in our institutional setting, a 
question of the tast~ and preferences of individuals (con
ditioned in part by the distribution of income in the com
munity), it is customary to consider quantitative determina
tion of these factors as beyond· the province of economics. 
At the same time a formal knowledge of both factors for 
the central problems of allocation is presumed when input
output relations (production surfaces), scales of prefer
ence (indifference maps or utility surfaces), and the 9is
tribution of income are regarded as given. 

With these data as the starting point, there have been 
formulated certain principles of "economizing" which 
characterize tw9 .types of decisions: first, the choices of 
consumers in assigning their income among alternative 
expenditures 2 and the preferences wage earners exercise 
between leisure and work; and second, the decisions of 

1 "Savings" can be regarded as an alternative "expenditure"; the 
choices are between present and future income. 
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enterprises concerning the size and scale of pbmt and 
equipment, the amount and ~_!!ion of tbe factq_rs, and 
the volume_of_sal~ Decisions of the first type are designed, 
of course, to secure optimum conditions of existence, those 
of the second to maxiniize profits. For the consumer with a 
specified income, these judgments indicate that the marginal 
rate of substitution among goods (including future goods 
and leisure) is equal in all directions and equal to price 
ratios. The businessman is supposed to combine factoiS in' 
such a w.ay that the ratios between their marginal produc-, 
tivities are equal in all directions and that the contribution 
of an additional unit of a factor to the value of output is 
equal to the price of the incremental unit. These decisions 
impinge on each other through markets in which prices 
are established and exchanges transacted for .finished goods 
and services as well as for factors of production. As a re
sult of these decisions by consumers, businessmen and wage 
earners in this simplified model, the allocation of productive 
factors among possible uses is formally achieved. 

When attention is concentrated on the conduct of a 
single enterprise operating in a total system, each decision 
concerning scale of plant and equipment, combination of 
factors and amount of output is predicated upon a series of 
expected 1 cost-price relations. Costs indicate the terms on· 
which raw materials, various kinds of labor, and other fac- ( 
tors may be acquired and processed. Prices represent the 

1 

terms on which the fabricated goods may be disposed of to . 
others. Any change in these cost-price structures involves 1 

a change in the profit alternatives open to producers or the 1 

consumption alternatives available to purchasers.' 
Costs are a ~er to the use of resources; the greater the 

cost the greater the resistance. The cost of a factor per unit 
of product depends not only on the factor price, but also on 

• Since every decisioo is direciEd toward the future, althoogh not 
necessarily toward the IIIIDC point in time, •expected" is to be implied 
in similar instmces. 

• E. S. MISOD, "Price Policies and Full Employment" in Pwblit: Policy, 
edited by E. S. Masoo and C. J• Friedrich (Harvard Univasity Pial. 
19f0), p. d. 
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its physical productivity. The physical productivity of re
sources in turn is influenced by the rate of their use and the 
general state of the industrial arts.' 

Competitive economic theory has operated upon the 
highly restrictive assumption that the decisions of the single 
enterprise could neither affect the prices at which factors 
were secured or processed goods disposed of, nor influence 
the amount demanded at any price by the market as a 
whole. The only way in which a firm could influence the 
part of the structure of cost-price rela~ons immediately 
confronting it would be through the physical efficiencies 
in combination of the factors it employed, or through vary
ing its output. Unable to exen any effect on prices, the firm 
would devote itself to determining the most profitable scale 
of plant and the rate of output. 

H many decisions of businessmen are to be explained or 
appraised, this simplified model must be supplemented by 
more complex patte~s. The process of making decisions 
within a firm is complicated (as is any explanation) by the 
fact that many contemplated activities do have repercus
sions on cost-price relations. For instance, an increase in 
output may change the price at which products may be 
sold as well as that at which factors may be purchased. Al
though the decision has its origin in the context of a given 
system of cost-price relations, one must first appraise the 
effects of contemplated actions on these relations, and then 
reconsider the proposed decision which may be expected in 
turn to alter the system of cost-price relations. 
- The extent of the repercussions on cost-price structures 
that might arise from a contemplated decision depends on 

·the ·character of the markets in which the firm buys and 
sells.8 In cenain types of markets, particularly those with 
a few sellers, it may be virtually impossible to systematize 
the complex interactions between a contemplated decision 

I "Factor prices," "nte of use," and "state of the arts" are discussed 
in some detail in Part Two of this report. 

• Some effects of different types of market and cost situations on price 
formation are discussed in Part ftee of this report. 
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of one enterprise and the probable responses of others. 
\Vhere cost-price relations may be affected by a single 
finn's influence on prices of finished goods or of factors, 
not only do the decisions as to the scale of plant and lowest 
cost rate of output become more complex, but new ones 
confront the businessman. The 1irm now has some choice 
(the range of alternatives may be large or small) as to, 
prices for disposing of finished goods or for purchasing 
supplies. 

In order to develop a simple and tractable explanation of 
the way in which these decisions are made, economists have 
selected a few among many possible relationships and inte
grated them into a logical system. In the light of this group 
of relationships the business executive is regarded as mak
ing his decision. One of the tasks of later chapters will be 
to evaluate the usefulness of such a system for an under
standing of business practices; this will require appraisal of 
the variables included in ordinary economic analysis and 
those usually excluded by the ceteris paribus assumption.· 

The relationships which-in contemporary theory-the 
firm is depicted as knowing in the process of formulating its 
decisions are: the way in which receipts from sales can be 
expected to vary with alternative schedules of output and 
with alternative outlays on selling costs; how costs of build
ing plant and organization may vary with alternative 
schedules of output; how costs of producing output with · 
given equipment may vary with alternative schedules of 
output; and how factor prices, in particular, can be ex
pected to change with output. The finn is then presumably 
in a position to maximize its profits by building that scale 
of plant and organization at which the cost of a slight addi
tion to plant is just equal to the added revenue, and by 
operating the enterprise at the. level of output at which 
marginal costs equal marginal receipts. This last decision 
necessarily involves a simultaneous solution of the price at 
which the output is to be sold and factors obtained.' Selling 

' Unless price discrimination between customers requires a further 
decision. 
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costs will be incurred (with prices determined) up to the 
point at which an additional expenditure will add to reve
nue an amount just equal to the selling costs plus the cost 
of manufacturing the additional units to be sold. 8 

Thus the economist provides a fonnal solution 8 to the 
decisions that confront the business executive by selecting 
a limited number of relationships upon which the .final 
judgment is to be based and making certain restrictive 
assumptions as to the objectives of the business enterprise. 
The character of this solution to enuepreneurial decisions 
will emerge more clearly after a brief review of several 
general misapplications and limitations of the logical 
model.10 , 

In the first place, the logic of economic theory cannot 
and should not purport to describe closely and accurately 
the practices of business in making decisions. What it can 
hope to do is call attention to the data which pertain to par
ticular decisions on the assumption that executives seek to 
maximize profits or, more accurately, the value of the pro
prietorship interest in the firm. Yet business objectives may, 
in fact, be concerned with such matters as maintaining the 
firm's share in the market, in building up a powerful enter
prise or in politically expedient action. And human con
duct, even as exemplified in business decisions, certainly has 
many aspects other than profit motivation which deserve 

. serious study.U In short the e_rofit maximization assumption 

• H output is provisionally determined, selling costs will be increasec1 
up to the point where the increment to the revenue due to increased price 
will equal the selling expenditure necessary to achieve the higher price. 

t This solution is ordinarily represented graphically in tenns of margi
nal and average cost curves (rather than total functions). See Edward 
H. Chamberlin, The Theory of Monopolistic Competition (Harvard 
University Press, 1933); Joan Robinson, The Economics of Imperfect 
Competition (Macmillan, London. 1934); and Jacob Viner, "Cost 
Curves and Supply Curves," Zeitschrift fUt' Nationalok01W'fllie, ill (1931). 

lO Particular aspects of the economic theory of costs are scrutinized 
in greater detail in the appropriate chapters in Part Two of this report. 

n See the work of R. A. Gordon, "Ownership and Compensation as 
Incentives to Corporation Executives," Quarterly ]oumal of Economics, 
(May IS)40), PP· 4SS""73· 
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must not be taken as a description of all busin~ motivation, 
although it may serve as a useful first approximation./ 

Second, the economic theory specified above is based on 
the notion of tJ businessman making decisions. Actually 
most important decisions in modem busin~ are probably 
the products of a group. Interests and considerations which 
in a small individual proprietorship are concentrated in a 
single person are ins_titutionalized, in a large firm, in depart
ments and "pressure groups." The importance of this fact 
in the process of decision has not ordinarily been appre
ciated, and is certainly a matter requiring further study. A 
related fact is the extent to which effective units of ec• 
nemic centrel fail te cerrespend directly with the usual 
concepts of a firm or an enterprise. A company or corpora
tion may be part of a larger unit of control, and subject to 
decisions based upon the cost-demand-rate-of-output rela
tions for the entire cluster of enterprises.12 

It is equally imperative, in the third place, to understand 
that the logical structure of economic theory assumes that
the executives of a control unit have accurate an'd complete 
knowledge of the relationships indicated above. They are 
presumed to know the manner in which their costs vary 
with output, how receipts can be affected by advertising 
outlays, and the character of the dependence between 
volume of sales and receipts. While later chapters consider 
in more detail what business executives "really" know 
about these relationships in their enterprise, it is probably 
safe to say that in general they have very little precise in
formation, and at best only certain broad ideas derived from 
experience. The accounting records cannot be very reveal
ing as they are the results of many divergent factors during 
a single period. It is an exceedingly difficult task to isolate 
the effects of a single relationship in the total picture, and 
one seldom undertaken by accountants. For instance, it is 

u G. F. Shove of Kings College. Cambridge, has developed this line 
of thought. He uses the tenn "interest group" rather than "finn." See 
also Paul M. Sweezy, "Interest Groupings in the American Economy," 
Appendix B, The Structure of the American Economy, Part I, Basic 
Characwistics (National Resources Planning Board, Washington, 1939). 
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possible to learn from accounting records how sales and 
advertising expenditures have varied. But sales may have 
.fluctuated because of factors other than advertising expend
itures: changes in the income of the community, the 
policy of competitors, factor price variations, etc. The sim
ple relation between advertising outlays and sales, which 
economic theory presumes the business executive to know, 
is far from easy to isolate in quantitative terms. 

As these relationships can hardly be expected to remain 
constant in a world of changing tastes and technology, eco
nomic theory takes it for granted that executives are able 
to recognize these changes and make suitable adjustments. 
But perception and subsequent readjustment take time; fre
quently they are impeded by mistakes of judgment, partly 
because in actuality the number of variables is larger and 
the character of relationships is vastly more complex than 
the postulates of economic theory would suggest. One 

r:
ould ~. carcely ~xpect, therefore, th~t an enterprise would 

be optunally adJusted to the cost-pnce structure at any or 
very instant of time. Despite the lack of direct conformity 

between economic theory and the activities of business ex-
ecutives, the observer may find the simple set of selected 
relationships adequate for his general purposes of explana
tion and appraisal. They may not, however, be directly 
usable by the business executive who has to make decisions 
from day to day, or by those concerned with revising busi
ness practices by legislation or preachment. Such revision 
must necessarily presuppose a knowledge of the actual 
alternatives which present themselves to the business execu
tive. One of the aims of Part Two of this repon will be to 
examine the methods by which these relationships can be 
approximated empirically. It will then be necessary to 
appraise the usefulness of such data to both the economist 
and the businessman. 

2 • . Accounting Practice and Costs 

Accounting is a tool of business management. It was 
evolved from double-entry bookkeeping with the growth 
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of machine production and the corporate enterprise, par
ticularly in the nineteenth cenrury. These changes in tech
nique and business institutions l;>rought with them large 
capital outlays, professional management, and diffused 
ownership which required the tools of cost and financing 
accounting. With the advent of modem manufacturing, 
knowledge of the c;_ost make-up of a product became indis
pensable to "efficient" operations. This information re
quired "a revolution in commercial bookkeeping, in which 
an article's cost was simply the purchase price." 18 

Since accounting is not an automatic machine, its use 
frequently requires decisions which the firm's executives 
alone can make. "Accounting must be regarded as a proc
ess involving the recognition of custom and convention 
and the use of judgment, rather than as the application of 
rigid and unvarying rules." 14 At one time, for instance, it 
was not general practice to take into· account depreciation 
on buildings in calculating "costs." The United States 
Supreme Court supported this view by holding in a railroad · 
case that "only such expenditures as are actually made can 
with any propriety be claimed as a deduction from earn
ings." 111 The conventional {though not arbitrary) character 
of accounting practice is illustrated by the problems of de
preciation and obsolescence allocation, Inventory and asset 
valuation, reserves for contingencies, and cost allocation 
among products. Much has been done in recent years by 
the accounting profession, the Securities and Exchange 
Commission, the Bureau of Internal Revenue and other 
agencies of government, and by teachers of accounting, to 
standardize and integrate these conventions.18 

ll A. C." Littleton, Accounting E'Volution to 1900 (American Instirute 
Publishing Co., New York, 1933), p. }67. 

1' George 0. May, Twenty-Five Years of Accounting Responsibility, 
I!Jil-I!JJ6 (Price. Waterhouse and Co., New York, 19:J6), VoL II, 
pp. J~. 

15 U. S. v. Kansas Pacific Ry. Co., 99 U.S., 459 (187o). See also May, 
op. cit., p. J07· 

15 See T. H. Sanders. "Proposed Reforms of Accounting," Brui11ess 
ad Modem Society (Harvard University Press, 1938), pp. IIJ-jl. 
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Cost accounting, in particular, has introduced many new 
and refined techniques-standard costs, break-even charts 
and budgets are only a few-to provide business executives 
with more accurate information on which to base decisions. 
The development of these types of analysis is not surpris
ing in view of the complex and diversified decisions busi
ness executives must reach. Cost information pertinent to 
one problem may be inadequate for another. For instance, 
the costs used in calculating income for dividends or taxes 
may be inadequate for the setting of a price on an additional 
order, or may fail to indicate whether it 'Yould be profitable 
to add an additional plant or machine. 

To the extent that costs enter into such decisions, the 
business executive is interested in costs to be incurred, 
"those that lie ahead, those which are contingent on the 
panicular proposal being considered; not those which have 
already been incurred, those to which the business is al
ready committed. This distinction between the expenses 
which have been incurred and the expenses which are to be 
incurred is important to the reasoning of the business execu
tive who is trying to determine a policy." 17 

It will be useful to identify certain types of decisions 
that businessmen ntake and to indicate briefly the differ
ences in the character of cost calculations involved in each. 
In one class, one may group a number of decisions, such as 
declaration of dividends, profit sharing, and tax payments, 
which depend directly on measures of the income of the 
enterprise in a given period. Other decisions, such as ex
pansion, wage increases, S.E.C. registration, and pricing, 
may be more indirectly related to income figures of a past 
accounting period. Aside from recording revenues and 
costs (outlays), the determination of incotpe must involve 
the matching of costs against revenue for a specified period. 
Since the use of durable goods involves outlays in one 
period with the intent that they bear "fruit" in subsequent 
periods, any income calculation must be "conventional" for 

u R. S. Meriam, "Some Notes on Cost" (mimeographed). The econ
omist makes similar distinctions in the temW "short" and "long" run. 
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a period shorter than the life of the enterprise.18 "If the ; 
accounting period were increased from the customary year 
to a decade, most of what is now treated as capital expendi
ture would become chargeable to income; while if the 
period were reduced to a day, much of what is now treated 
as current maintenance would become capital .expendi
ture." 18 The late Justice Brandeis once suggested that there 
could be no wholly dependable computation of net income 
until the particular enterprise had run its course. 

In recent years interest in the calculation of income for 
periods much shorter than a year has increased gready. Not 
long ago the Committee on Accounting Procedure of the 
American Institute of Accountants adopted as a text the 
dictum that "a fair determination of income for successive 
accounting periods is the most important single purpose of 
the accounting reports of a corporation." 20 The crux of 
income accounting is to match costs and revenues for a 
short period in order to determine income(!he problem is· 
to decide w~~~~ ~\!ld.J>e_ngarded ~.fE!!'~d ~.ar.n-j 
~~e ~riod. Some costs, like direct labor 
expenses, raise no serious problems because they are in
curred in the period and present no reasonable basis for1 
being applied to prospective revenue.21 Others, such as out-' 
lays for plant, equipment, research, and patents, are di
rected almost entirely toward prospective rather than cur
rent revenue. For the current period such costs depend on. 
estimates of the performance of the acquired asset in future 
periods. · 

u For an interestin~ view of assets as "prepaid expense" see Wyman 
P. Fiske, "Amortization, Depreciation, Obsolescence and Replacement," 
TrtmSIIctions of the Americtm Institute of Chemiclll Engineers, XXX 
(193J), P· I. • 

lt George 0. May, lmprowment m Fi7U171Cial Accounts, Lecture on 
the G. Lowes Dickinson Foundation, Gra!fuate School of Business 
Administration, Harvard University (April 11-14. 1937), p. 4-

10 William A. Paton, "Recent and Prospective Developments in Ac
counting Theory," Business Rese~~rch Studies No. z;, Publication of the 
Graduate School of Business Administration, Harvard University, XXVII, 
No. a (March 19-fO), p. S· 

11 lbid., p. 7• Periods of conventional length are implied. 
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Costs for the calculation of current income are made up 
of these two groups: those which are not intended to con
tribute to future revenue and some part of the outlays 
~which do. Hence the determination of income is not only 
a starting point for other decisions but an important deci
sion in itself. The costs employed to calculate income of an 
enterprise and as a basis for dividend payments may be dif
ferent from those used in income calculation for tax pur
poses. The Bureau of Internal Revenue may prescribe de
preciation rates quite other than those adopted by a firm. 
Or the firm itself may feel that depreciation rates used in 
calculating income are not satisfactory for the decision 
whether or not to expand or re-equip a plant. A manufac
turer of a standard cotton fabric, for instance, follows the 
practice of charging depreciation at the rate of one cent per 
pound of .finished product. This results in a lower total 
depreciation charge than is permitted by Internal Revenue 
regulations and employed in tax reporting.22 The difference 
arises largely "from the fact that the use of the Internal 
Revenue depreciation rates overestimates costs and under
estimates income (for dividend policy) under conditions of 
chronic partial utilization of plant arid equipment. In other 
instances, especially in firms whose equipment is affected 
by rapid obsolescence, the Internal Revenue rates may be 
lower than those the enterprise uses for its own purposes. 
r A second important area of executive decision in which 

.iost records play an important part is the internal control 
of operations. Decisions of this nature require a type of 
cost information different from that used in the determi
nation of income. Here the problems are whether to pur
chase a new machine, how to reduce costs of operation, 
how to improve a product to given performance standards 
in the cheapest way, and whether to add or discontinue a 
line of products. To assist management to make these and 
similar decisions numerous techniques have been developed 

u A survey of the many methods of allocating depreciation through 
time is made in Chapter IV. The Bureau of Internal Revenue has per
mitted other methods than the straight line for tax purposes. 
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in cost accounting, many of them specialized to the particu
lar problems of the industry or firm. Reference may be 
made to the general use of budgets, standard costs, and spe-,., 
cific or incremental costs. 

A distinction must be drawn between those techniques
for example, standard costs-which are regular features of 
the accounting system of the enterprise and those involv
ing estimates only as problems arise. For instance, the deci
sion to take an order at a particular price, or at what price 
to submit a bid, requires an estimate of the cost of this single 
transaction. The distinction drawn above between costs 
that have already been, and those which would be, incurred 
by the contemplated transaction is important in this con
nection.11 , 

Standard costs are intended to provide the management ( 
with a norm by which to judge the "efficiency" of currens 
operations. By a very detailed breakdown of cost elements, 
involving for a complicated product thousands of indi· 
vidual items, management can concentrate on the elements · 
that show wide deviations from the standard. This focusing 
of attention upon particular operations is one of the central 
points in favor of a standard cost system.24 It is not entirely 
a simple matter, however, to select ,the most satisfactory 
standards. To what extent should these standards represent 
past achievement and to what extent, for instance, hopes of 
future performance? No general answer can be provided; 
the judgment of the executives decides ~ch particular case. 
As a matter of practice, the standards set up for labor and 
materials costs are frequently the equivalent of engineering 
es~ates of performance that "should" be achieved when 
operations have been mastered by wage earners. 211 

The "burden" used in standard costs is based on an allo-

a See Eugene R. Nevins. "Estimating the Special Order," Natitnuzl 
A.ssocitttitm of Cost A.ccoumants Bulletin, VoL XVI. No. 8 (December 
•s. •934), Section L 

11 William A. Paton, A.ccormtmts' Htmdbook, znd ed. (Ronald Press,· 
•935). Section z6 discusses standard costS. 

• At given wage rates and prices of materials, these costs amount to 
estimates of the input-output relations the economist regards as data. 
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arion of fmc~ costs to a lnd of output f« which there 
is .rcasooable expecbrion of achievancnt on tbe avuage 
Oft:l' tbe future. This. at least. is tbe prcniling practice. 
although some firms have used simply tbe trdtnical ca
pacity of tbe firm to produce as a basis f« sandard burden 
emu. For~ out of 177 replies to a quesrionnaire of 
tbe Natiooal Associarion of Cost Aa::ounr:anrs. 138. or 
78 pc:n:rnr. based the normal or Sbndard burden on :ability 
to produce ad sell while tbe n:m:aining 39. or 21 percent, 
used apaciry to produce.• Furthermore. these 39 firms 
wt:re c:onccntr:lled, for tbe most part., in iodmtties with 
fairly amie demands. \\'hen attaal nn:s of oper:aWn in a 
period nry from tbe aver.age of cxpecud rm:s. this dUfcr
ence is fn:quently written off to profit md loss through an 
underabsnrbed md ovenbsorbed burden account. The im
pomnt thing to be noriced :about these st:mdard msts f« 
the pn:sent pmpose is tb2t they are not strictly historic 
cm1S; they involve a standard of cxpecud perf()l11'l2DCe.. 

A third field of CECUtive decision to which cost records 
are impomnt cmbnces the problems th2t closter :about 
price dettnninarioo.. As the nett chapter shows. the price 
decisions of an enterprise inrer.aa: not only with the lnd 
of the muctore of prias. but also with dUfcrentiaJs by 
n:gion. size of order, terms of credit, modd, etc. Cost in
f()I]D2rion may be used in setting these dUferentials as wcil 
as in demmining the 1eftl of prias. 

While the kinds of msts re1ennt to pricing dea;ioos md 

lheway ~ in8uena: pDa: sttu<tUl1CS""' bridly 
considerOO • of this report, ir should be noted 
f« this tb2t costs which help to deter-
mine price st:rnctures may be quire dUferent from those 
cust•!l1l3rily applied to problems of inaxne or inrenW mm
aganmt md controL In periods of ~ the c:D:CD

tifts may find tb2t some price which will not cover all 

• ·~ A••••• ul Colt An••••••llaleatda Saady. ~ 
lia: ill Applyinc o.m-1 8Dil Cabol•ins Naomi Uptcity.• N• 
._,. 4..,.;.,;,.., COJt ..tfuww•a BwDniw. XIX. No. •s (Apd 1o 
19)1). Sa:liaa m. p. !FJ. 
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costs but which is higher than one that would justify a 
temporary shutdown, will minimize losses.; Thus any price 
may be accepted that covers variable expenses and con
tributes something to overhead without spoiling the marketl 
too much for the future. In such cases the costs most rele
vant to the pricing decision are the variable expenses. 27 

A decision with respect to price strUctures applies to a 
future period; the costs significant to this price decision are 
not those which prevailed in the past (income calcula9on). 
Nor are costs based upon engineering or technological 
standards decisive for pricing. The significant costS, rather, 
~_those which-may-be--expcn~evaa mthe ~riod 
f!!r which prices are being__conside~d@Jie prep;cnm... 
of costs for pricing decision~ standard costs or those of the 

~ pe~ :::e~~g :int and modified in 
view Ofproh;h1 n -&eror Jces, teclniipl effi-
ciencies, and conditions of operation. 28 _,.., 

Finally, some types of cost records may be useful to 
management in providing a rationalization for a policy or 
decision. It may be necessary, for example, for a business 
organization to justify ~ action before the courts, an arbi
tration board, or cenain other concerns. This function of 
costs has developed particularly since the N.R.A., the 
growth of Fair-Trade Practice laws, and the Robinson
Patman Act. Costs have a precise and final appeal to legis
lators and the public, to whom the ambiguities and shades 
of possible meaning are not always apparent. Hence an 
appeal to costs (a supposedly unprejudiced piece of evi
dence) may frequently serve the useful purpose of justi
fying a policy or action. 28 ' 

• Even in markets where the enrerprise has no choice as to the prices 
which may be charged. these nriable expenses will significandy in
fluence the decision whether to operate or close down. 

• For a discussion of the cost account211t's role in industrial pricing 
see Con Accormting tmd Industrial Pricing (National Amociation of 
Cost Aocount211ts, 1939), pp. 41-81. 

•See Herbert F. Taggart. Tbe Con Principle ;, Mifrimum Price 
ReguJ.tiorr, Michigan Business Studies, VIII, No. J (University of Mich
igan Press. 1938), CIS. 1 and z.. •A business man may be content with 
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3· Empirical Cost Studies 

The concluding section of this introductory chapter on 
costs is intended to indicate briefly cenain types of em
pirical cost studies to which there has been extensive refer
ence. Among this group, the analyses that may be used 
by persons who make price decisions or by those who seek 
to understand or appraise price structures (panicularly the 
I will receive detailed critical examination in Pan . 

.f-this study. Cost inquiries of this son do not, how
' eadily fit into the scheme of cost determinants sug

gested by economic theory. They are not primarily in
tended to isolate the independent effect of the rate of plant 
utilization or technological progress on cost variations. 
Nevenheless, they do reveal imponant information about 
the cost practices of business enterprises and provide some 
check on other fuquiries more directly related to the frame
work of economic analysis. 

( 1) One of the sim lest s of cost studies is a com-
P.arison of the items in erofit and loss StatementS of Sin~Qe 
@ms or groups of firms for a single period or <!ver tirn_e. It 
is quite easy, for example, to calculate the ratio of labor 
expense to sales, or of advertising expense to sales. The most 
·highly developed of such studies are those on variety chains, 
drug stores and department stores made regularly by the 
Harvard School of Business Administration, and the cost 
analyses frequently undertaken by trade associations. The 
significance of these investigations is limited, however, by 
the fact that market positions and methods of conducting 
business may vary extensively. Differences in accounting 
breakdowns, too, may make accurate comparisons difficult. 
One would expect Stich studies to be most satisfactory in 

rules of thumb when he himself is the only one to use the infonnation, 
and he is free to superimpose on the cost data as much of his own 
experience and judgment as he pleases. When he is to be held accounta
ble for his actions before a public tribunal. however, he must needs 
demand that the guides furnished him be explicit and the limitations 
be equitably adjusted:to his own circumstances" (pp. s-6). 
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fields where finns are fairly similar in size, technique and 
market situation. The results can then be used by business 
executives to provide a general picture of at least a few 
elements in the costs of an entire market. By comparing its 
costs with the average costs of competito~ or of com• 
parable .firms in other markets and observing whether it 
spends more or less per dollar of sales on advertising, labor, 
or transportation, a firm may obtain some notion of its 
relative position. Again, since these costs give an over-all 
picture of a market, they may exert some infl.uence on 
price. ~~di"!!~~~-~may ~influenced to set its 
~ce mor_~~~!Y to averag~ ""'Aitllough sur
veys or this sort have been little used by students of cost
price proble~ those which are yearly investigations could 
be utilized to special advantage in studies of the cyclical 
~ehavior of cost components. . -= 
A recent invesnganon of the uniform accounting, cost 

statistics and studies of trade associations 30 shows that such 
activities are usually directed toward cost control or pricing 
policies, or both. The comparison of the cost ratios or indi
vidual items of expenditure in one firm with those in others 
may reveal striking instances in which costs are out of line. · 
A' lumbermill, for example, discovered by comparing 
wastage ratios that its machines were being run faster than 
the most economical rate. Comparative costs for .firms 
utilizing different methods of doin~l indicate 
~ofitable changes in organization. In one case, the issue of 
paying expenses for salesmen per mile or furnishing them 
with cars was studied with profit. There are many dif
ferent ways in which cost inquiries by trade associations 
may influence price structures. An ink company discov-: 
ered, for instance, that its practice of distributing free 
samples of printer's ink was rather expensive, and it there
upon discontinued the custom. A more direct relation is 
seen in the following statement of purpose from the paper 

•c. A. Pearce. "'Trade Association Survey,• Monograph No. 11, Tem
porary National Economic: Committee, Ct. VL A sample of uniform 
c:ost sr-ms was drawn from thirty industries. 
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box industry: wrhe main idea we kept in mind in preparing 
this manual was to make it as fool-proof and simple as 
~ole. A person without much knowledge of the busi
W3 can .figure prices on this manual" 11 

(1) A great many bulk-line cost studies of markets have 
been made. They show for a group of .firms at one time 
(with compar.able factor prices among .firms) the average 
C06tS of turning out a nnit of product. A bulk-line 3 
curve is obtained by arnying the .firms from the lowest 
to the~ Sometimes the C06tS are weighted by the rel
ative impQrtance of the .firm judged by the proponion of 
the tood output produced. _Bulk-line cost curves are always 
approximately J-shaped. 
- A number of these studies were made years ago by the 

Price Section of the \Var Industries Board to serve as a 
pan:ial guide to the setting of prices. Prices had to be high 
enough to call forth the required output; hence they had 
to cover the C06tS of the "'bulk-line" producer.81 In the 
period 191G-JJ, the Tariff Commission made approxi
mately 110 such investigations. • These studies are of lim
ited significance not only because of questions of compara
bility among .firms as to products and accounting practices, 
but also because of diverse rates of operation md different 
factor prices.S1 They have sometimes been used, however, 

u C. A. Peat:e, lot:. eit. In refen:oce to these arne acriviries ol m
Oiber 8515!0C"j;orion, iE - said: -rhe principal achieftmeot ol tbe -
c:iarioo bas beea tbe pu:seuarloo ol ClOIJl(IUirioo ..in ils origio:d smse ol 
"to st:rive ~ for commoa imaesls.' • 

•F. W. Tmmg, "'Price Setting as Seen by a Price Faer: Qrunnf7 
JtnlrUl of EefiiiOJifies (February 1919). p. ZOS'· 

• RAage ..4 Y ~ of Costs of Protbletiorl, Part D1, Econcmic 
Analysis ol tbe Fomgn Tnde of tbe UnirEd Sala in R.elaDoa to tbe 
Tariff, 7zad Qmgns. zad Sessico, 5eoat£ Doc:umeDt No. 18o, Part llL 
For a discussion ol tbe mel:bocl milized by tbe Tariff Commission a:e 
.Appeodm A. 
· M For - applic:arion ol bolk-lioe cost CUiftS 10 IOIIIC ol tbe quesboos 
asked by eaJOOIDisu in tbe field ol cost-price ftlarioos. - Kemper 
Simpsnn. "'Price FD:iog m1d tbe peocy ol Profit,• Qrunnf7 Jounul 
of EefiiiOJifies (November •9•9>.f"~ ~risrial Analysis of tbe Rebrion 
Bennleo CoR m1d Price,• o-teri7 Jounul of Ee--a&l (February 
•9Zd. and "'Fonber E-rideoce oo tbe Rebrion Between Price, C... 
a Profit,• Qunm7 /Dflrllll of Ee~ (May •9ZJ). 
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by purchasing departments of large concerns to secure 
some idea of the cost structa=e of the market • ./ 

(3) Before decisions can be made by business executives 
on such matters as expansion of plan~ the introduction of 
new machines,. or a variation in product or process, the 
alternatives open to them must be canvassed~ All the rele
vant data on these alternatives, including costs, are fre
quently prepared by the engineering and accounting 
departments of a firm or by a consultant firm that spe
cializes in such work. These cost estimates on which actual 
decisions are based are another source of cost information, 
and one seldom explored by economists. 811 • 

(4) There have been some attempts at studies of costs 
for the system as a whole, or for large sections of it, based 
upon aggregates. For instance, an index of labor costs per} 
unit of outp!!!; can be found by dividiflg a payroll index b~ 
a production index.88 For particular industries such studies 
suffer from the lack of comparability in the coverage of 
payroll and production indexes. Although they are useful 
for some general purposes, the over-all figures can hardly 
throw much light on t~e process of decision formation. 

(s) There have been a large number of studies in the 
field of agriculture which should be differentiated from 
studies of industrial enterprises because of the peculiar 
problems and treatment of data occasioned by the proper 
valuation of owner or family labor, home-grown factors o£ 
production (e.g., manure), and the valuation of farm prod
ucts to the farmer's family.87 Studies have been made also of 
the costs of obtaining one particular factor, such as 

1 
Ill E. H. Phelps Brown, "Cost Categories and the Total Cost-Function. 

Second Report of the Econometrica Committee on Source Material for 
, Quantitative Production Studies," Econometrica, IV (July 1936), pp. 
~· .-- -

I& See Chapter VII. below. 
IT The importance of these problems is apparent in such studies as 

A~ Economic Study of Dairy Farming in Grafton County, New HamP
sh.re, 19J01 New Hampshire Agricultural Experiment Station. Bul
letin z6o. 
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power.18 These investigations are similar to those classified 
under (1) above, in that they are derived from income 
statements, but they warrant separate mention because of 
the special features of agricultural enterprise.88 

18 See L A. Reynoldson, W. R. Humphries, S. R. SpeeLnan. E. W. 
McComas, and W. H. Youngman, Utilizaticm of PtHDer em Com Belt 
ftmns, United States Department of Agriculture, Technical Bulletin 311+ 

II See M. K. Bennett. "The Development and Purposes of Fann-Cost 
Investigations in the United States," Qwtrterly Journal of Economics 
(February 1916), pp. Z73"'94-~ 



Chapter III 

THE DIMENSIONS OF PRICE 

A STUDY of cost-price relations requires a preliminary ex
amination of some of the complexities in the meaning and 
measurement of "price," along the lines of the preceding 
discussion of costs. This is essential not only because 
"price" is so frequently treated as a simple and unequivocal 
fact, but also in view of the central role that the price 
mechanism is alleged to play in the contemporary economic 
system. Actually, when one attempts to specify those tenns 
of a transaction that are part of the price of a commodity, 
serious questions, both accounting and theoretical, arise. 
Furthermore, any concern with the meaning of price soon 
reveals how closely attached are the difficulties of provid
ing, for a product or a commodity, a definition that is at 
the same time theoretically valid and empirically useful. 
The problems involved in the endeavor to give precise 
meaning to the concept "price" will be the subject matter 
of the first section of this chapter. A second will explore 
the mechanism within an enterprise through which pricing 
decisions are formulated.' · 

1. The Concept of Price 

Economic logic presumes that each individual in the com
munity endeavors "to satisfy his tastes as far as is pos
sible in view of the obstacles to satisfaction which confront 
him." I For a community as a whole these obstacles are 

1 For these purposes pricing decisions will include the ac:cepWICe or 
rejection of a "market price." 

1 J. R. Hicks. "The Foundations of Welfare Economics," Economic 
]ounul, XLIX (December 1939), p. 698-

JJ 
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largely technical; that is, the toW product is limited by the 
a~le human and natural resources and by the produc
nve processes utilized. For any individual or group within 
the community, the limitations to a fuller "satisfaction of 
wants" are not only technical but consist also in the wants 

and tastes of others. 
The "prices" of all goods and services and all agents of 

production can be regarded as an "elaborate indicator" of 
the alternatives open to individual consumers and pro
ducers. '7 o the consumer the structure of prices indicates 
the terms on which he can acquire the goods for which he 
spends his money income. To the producer the structure of 
prices indicates the terms on which he may cfupose of his 
goods and services or acquire the goods and services of 
others." 1 A variation in "price," affecting as it does the 
alternatives open to producers and consumers, is bound to 
.in.O.uence both the wants seleca:d by consumers for satisfac
tion and the size of incomes going to those who panicipate 
in the productive p~ 

An exchange of -"goods and services" between a buyer 
and a seller takes place on the basis of agreed terms of sale. 
In a formal sense, therefore, price must be the amount of 
money, or the present value of the credit .instrument or 
other agreement. exchanged between the buyer and the 
seller per unit of the "goods and services." Price is here 
made equivalent to average revenue per unit of product at 
the point at which transfer of ownership takes place. • Any 
such definition obviously involves a particular view of a 
"product"; it includes all services such as transportation, 
credit facilities and guarantees furnished by the seller, but 
excludes any undertaken by the buyer. Alternatively, price 
may be defined u .revenue net of any services or discounts 1 

, rendered or granted to the buyer. The first definition of 

I E. S. Masua. -price Policies and Full F.mploymax. • io hbli& Poli&7, 
cdia:d by E. S. Masoa aod C. J. Friedrich (Harnrd Uoiftnity Press, 
19-fO). 

•R.evame is awnged ooly Oftl' the anils ol a single m•'S¥"rio& A 
diffen:m:iallld pria: is said ID ais1: wt- the avenge Rftll1Je 10 a seller 
nries • benPeeo mmKtions Wui4••u•orrd • • about the ame time. 
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price implies that services rendered and discounts granted 
are properly regarded as costs involved iD. the sale of a 
product. The second treats such services and discountS as 
deductions from revenue. 

This last definition has the advantage of being equivalent 
to that used by economists in the usual concept of a finn's 
demand function; in addition, it approximates the account
ing term of net realization (sales minus discounts). The 
construction of index numbers of "price" requires some 
standard and readily applicable notion of both price and 
product if variations in the index are readily to be under
stood. The definition of price in terms of net realization 
would be appropriate to an index that attempts to measure 
changes in revenue per unit obtained by sellers. With such 
an index, the effect of variations in transport charges would 
be largely excluded. The construction of index numbers is 
made difficult, except perhaps for raw materials, by this_ 
definition of price, for net realization· data are not as gener
ally available as list prices at the point of ownership 
transfer. 

Although the term price will ordinarily be used in this 
report to denote net realization _p~.r uniLOLproduct in a 
single transaction, diere are Instances in which it will be of 
aavantage to adopt terminology which defines the product 
more broadly and focuses attention on the list price and 
other terms of transactions. Important features of price 
determination may be neglected if one concentrates too 
narrowly, in particular situations, on net realization. The 
focus of price-making forces is generally at the point at 
which ownership transfer takes place. The seller may ab
sorb freight, and offer in connection with a sale ·a variety 
of discounts and services that combine to form a price 
structure which will be difficult to understand if one is pre
occupied with price defined narrowly as net realization. 
There can be little doubt, therefore, that especially in the 
study of related transactions it may be instructive to regard 
price not simply as revenue per unit but rather as com
prising a whole series of terms of sale. Under such circum-
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stances the concept of product must be correspondingly 
enlarged. · · 

Price in the sense of net revenue may be close to quoted 
or list price in cenain markets, and in others the variations 
may be wide. Such list or quoted ••prices" are frequently 
but one of the many provisions in a contract of sale. Other 
features of the transaction, such as discounts, allowances 
and credit provisions, materially alter the per unit cost to 
buyers and the per unit revenue to sellers. In the pages to 
follow the term price structure will be considered to in
clude the list price and the other provisions of the transac
tion that result in a divergence between net revenue per 
unit of product to sellers and the list price. It will be em
ployed with reference to the sales of a product of a given 
firm rather than to a single transaction; 1 and it therefore 
comprises, in addition to the many dimensions of price to a 
single buyer, the terms whereby one buyer or group of 
buyers is differentiated from others. The average net 
revenue from sales to a buyer or a group of buyers may be 
changed without affecting the list price simply by a varia
tion in other items in the price structure, such as discounts 
and allowances.• 

In addition to the list price, the most recurrent compo
nents of the price structure 1 a product are: 

• 1. Cash discounts 
· z. Quantity discounts and volume discounts 

3· Freight allowances-
4 Seasonal discounts ~ 
s. Advenising allowances 

t Since the main orientation of this study is the enterprise, the tenn 
"price stmcture" is used with RSpeCt to a single finn. The tenn is used 
in a narrow seuse to mean the dimensions of a single product; in a wider 
context it may also include the differentials among products. "Price 
stmcture" can also denote the complex of prices, among a group of 
firms or even all finns. The tenn "price system" may be more appro
priate in the latter case. 

• Measures of price flexibility, in tenns of either amplitude or fre
quency of price change. will be distorted just as price indexes are if 
they are based only on list prices. 
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6. Promotional allowances 
7. Trade-in allowanc~ 
8. Price guarantees 
9· Quality guarantees . 

10. Trade discounts . 
11. Credit terms ' 
12. Delivery acceptance discounts 

A number of these terms of sale can be illustrated from the 
price structure of products sold to dealers in a recent period 
by the International Harvester Company.' Contracts drawn 
up once a year designate a list price, f.o.b. Ollcago or fac
tory, at the option of the buyer. A cash discount of s per
cent is allowed for payment within a stipulated period, 
which varies with the machine or implement; for some of 
the more expensive machines this period may be as long as 
the whole yearly season. A quantity discount, discontinued 
in 1935, depended on the size of the orders for particular 
machines. For instance, spring tooth harrows were reduced 
S.zs, S.so or $1.00 on orders of 20, 40, or 100 or more sec-
tions. A volume discount is granted on the total dollar 
volume of business a dealer transacts with the company. Be
tween 1926 and 1932 there was in effect a vendor's option 
discount which provided that dealers accepting delivery of 
orders before specified dates, depending on the region and 
implements involved, would receive a 2 percent discount. 
The discount was intended to reduce the cost to the com
pany of storage of completed machines and implements. In 
addition. special allowances were made on certain items. 
Thus in 1926 if a dealer met certain service requirements 
for tractors, his account was credited to the amount of S so 
per tractor sold. In 1933 each dealer was credited with l8o 
for each combination sale of a Farmall tractor with one ef 
several machines, provided this reduction was passed on to 
the purchaser. During 1932 and 1933 a crop guarantee plan 
tied 40 percent of the price of certain implements to the 

'"'ndustrial Wage R.ates, Labor Costs and Price Policies. • Part U. Tem
porary National Economic Committee, M0110griZpb No. 1 (Washington. 
•940>· 
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price of cotton, cern and wheat. If the price of these com
modities fell below~ designated amount, prices of the im
plements were reduced. During 193o-33 the credit position 
of dealers received especially careful scrutiny and since 
1933 prompter settlement of claims has been required, the 
volume of obligations allowed each dealer by the company 
has been cut, and stricter tenns on carry-over accounts 
have been instituted. Dealer's contracts carry a price guar
antee clause which provides that the company, if it re
duces prices before the cash discount dates, ••agrees to 
adjust to such lower basis the price of any complete ma
chines ••• which were purchased ••• and remain unshipped 
or on hand unsold." Finally, it may be noted that contracts 
carry warranties or guarantees as to the satisfactory per
fonnance of the implement or machine. Broken or defective 
parts will be replaced ar the expense of the company. 1 

The preceding summary of price structure changes in a 
single company indicates dearly how risky it is to presume 
that list price variations are' an adequate index of the change 
in average net revenue. Although the presumption may 
prove valid in some instances, it cannot safely be invoked 

• A similar array of illustrations could be presented for a number of 
industties. "Collateral tenns of sale" are exemplified by the case of the 
fertilizer industry, "in Saul Nelson, "A Consideration of the Validity of 
the Bure:~u of Labor Statistics Price Indexes," Appendix 1, The Smu:
ture of the Amerietm Ec011omy (National Resources Committee, 1939), 
pp. 173-Bs. See also Willard L Thorp and Ernest A. Tupper, The 
PotiiSb Industry, A Report submitted to the Deplll'tment of Justice by 
the Deplll'tment of Commerce (multigraphed), pp. 6z-67. 

The importance of dimensions to price strUc:tures other than list price 
can be illustrated by instances from the steel industry. If changes in 
price strUcture Jnade in 1938 had been in effect in 1937, the revenue of 
the Youngstown Sheet and Tube Company would have been reduced 
by 8% percent. Approximately IS percent of t:hW reduction would have 
been due to changes in differentials and basing points. "AD Steel Com
panies Adversely Affected bf Basing Point Owlges Says Youngstown 
Sheet and Tube," lr011 Age (August zs, 1938), p. S•· 

The importance of disc:ounts in quotations of the "official price" is 
illustrated in the testimony of representatives of the American Can Com
pany, Hemngs before the Tempor•y Nfltiorull Ecorwmic Committee, 
Pflrt zo, lr011 tmd Steel Industry (Washington. 1939), pp. •077S"'78. 
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unless specific investigations have previously been made. 
The above illustration suggests also that reference to 11 

"price" must a/'W(Jys rigorously designate the corresponding 
"product" if clarity is to be maintained. An implement de
livered with a guarantee of performance is a different 
"product" from one delivered without such a guarantee. 
Even though the goods may appear to be physically identi
ca~ the fact that they are not interchangeable (because of 
the guarantee) makes it advisable to regard them as separate 
"products." Specification of "products" solely in terms of 
their physical characteristics is likely to neglect some im
ponant terms of their sale. · 

A very careful study of product specifications has re
cently been made of "book paper." At least seven main 
characteristics of book paper must be specified before an 
order can be· filled. Since there are 40 product classes 
(drawing, envelope, rotogravure, etc.), u grades (A, B, C, 
etc.), 3 3 finishes (antique laid, d~ lacquer, etc.), 9 sizes 
and trims (.regular deckle, irregular untrimmed, etc.),. 
8 colors (natural, white, ivory, etc.), 8 quantity classes 
(less than ream, carton, carload, etc.), and 19 packings 
(banded rolls, sealed bun.dles, etc.), over 170 million dif
ferent specific "products" can be designated by these 
physical characteristics of the paper alone.• H account is 
taken of the differentiation that can be introduced by the 
"non price" 10 terms of the agreement of sale (dates of 
delivery, guarantees, etc.), it would be possible to specify 
over a billion different book paper "products." Fonunately, 
the bulk of book paper sales are concentrated in relatively 
few of these categories. 

A consideration of the "dimensions" of price, exemplifi.ed 
by discounts, has raised the question whether such discounts 

• The complete classification is presented as Appendix D to this report. 
18 There are undoubtedly instances when it will be debatable whether 

a term of the sales conttact can most usefully be regarded as distinguish
ing one "product" from another or changing the revenue (price) from 
a "product" already specified. The pr-oblem becomes even more acute in 
the case of the labor contract (below, p • .p). 
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should be regarded as increases in cost rather than deduc
tions from revenue to the seller and as increases in revenue 
rather than deductions from cost to the buyer. Either view 
of these "dimensions" is logically permissible if consist
ently followed, and each has certain practical merits and 
demerits. The problem is an aspect of how selling costs 
should be treated, for discounts can be regarded, like adver
tising, as part of the cost of selling products.u 

To treat discounts and similar allowances as costs would 
facilitate the Calculation of "price" indexes, since list prices 
would more closely approximate average revenue. List 
prices are readily available, and the problem of collecting 
data on so many "dimensions" and estimating their effects 
on revenue could thus be avoided. To consider these terms 
of sale, on the other hand, as deductions from revenue, is 
apparently in conformity with the practice of most business 
enterprises in calculating "net realization" as the list price 
minus discounts and . similar allowances to purchasers.12 

Furthermore, this procedure appears to be a closer fit to 
th_e theoretical concept of revenue, interpreted to mean 
money income. On balance, therefore, it will be more con
venient to regard such terms of sale as were enumerated 
above (pp. 36-37) as deductions from revenue, and to con
tinue to speak of them as "dimensions" of price. This prac
tice can be justified further if a _narrow definition of "market" 
is adopted, for then the theory of discrimination can usefully 
be applied. The vario]IS "dimensions" of price can be used 
to set different prices (in die sense of average revenue) in 
different markets, and yet maintain an equal list price in all 
markets. A volume discount, for instance, is a way of dis
criminating between different types of buyers according to 
the amount of business they do with a fum. The average 
revenue in each such market will be determined, theoreti-

n See Olapter IX, "Selling Costs. • 
u A study of accounting practice in this connection would be useful. 

Even more import:mt is the way in which the respoDSible executives 
fonnulate their decisions on the amount and character of discounts and 
allowances. 
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cally, at the point where marginal cOSt and marginal reve-
nue are equal.11 

• 

The foregoing discussion of price structure by no means 
exhausts all the tenns of sale in current use between buyers 
and sellers. Other tenns may be equally important to the 
successful culmination of the sale and to the significance of 
those tenns which have been classified as part of the price 
structure. Typical of such provisions are the -following 
-which are as frequently implicit as they are expressed in a 
formal contract: 

1. Provision for dates of delivery 
z. Guarantees of pedormance 
3· Legal and other services 
4· Agreement to repurchase 
s. Agreement of exclusive dealings by one party 

At times it becomes extremely difficult to separate the tenns 
of sale which are to be regarded as a part of the price struc
ture from those which are not. For instance, guarantees· 
have been used to reduce the money outlay of the buyer 
and thus cut the revenue of the seller. "Extravagant quality 
guarantees were at one· time a favorite method of cutting 
prices on automobile tires without any change in the nomi
nal list. Similarly, in the coal industry, certain producers 
endeavored to evade code price restrictions by issuing guar
antees of heat content which they knew_ were impossible 
of fulfillment." 1• 

\Vhile this discussion of price structure and other tenns 

II To regard price structure in tenns of discrimination between differ
ent types of buyers suggests a field of study about which very little is 
known. Upon what considerations are discount structuns and similar 
tenns of sale determined? To what extent are such tenns largely con
Yentional trade practices influenced in recent years by such legislation 
as the Robinson-Patman Act and Fair Trade Practice laws? Is there any 
information relevant to the costs in different "markets" and to the costs 
of separating marketS from each other? Is there a tendency for more 
or less differentiation? Sec Walton H. Hamilton. "Cost as a Standard 
for Price" in "Price Discrimination md Price Cutting," liUI tm4 Ccm
rempor~~ry Problems, IV (June 19J7), pp. )11-JJ. 

It Saul Nelson, Tbe Strwture of the Ameri&a EcOJUmly, p. •7S· 
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of sale has centered, at least by implication, about processed 
goods and services, it is equally applicable to the wage con
tract. A collective bargaining agreement not only stipulates 
"wages, hours, and working conditions" but also may pro
vide for the form of union recognition, the handling of 
grievances, regulation of apprenticeship and dues collec
tion, to mention only a few items. Since the whole agree
ment provides for the terms under which labor services are 
sold, what is the "price" of labor? As in the case of price, it 
is useful to speak of a "wage structure," distinguishing the 
particular clauses in a contract which affect most directly 
the money income of the group of wage earners and the 
payrolls of the employer. The wage structure would in
clude not only time and piece rates, overtime rates, bonuses, 

I but also vacations with pay, pensions, special provisions for 
the purchase of products at discount, etc. illustrative of 
other terms would be clauses on union recognition, shop 
stewards, arbitration and seniority. It is exceedingly difficult 
in practice to invest such a distinction with precision, prob
ably even more difficult than in the case of the contract for 
"goods," because there are many more clauses in a trade 
agreement which do not relate directly to money income of 
wage earners but which may influence it indirectly in 
numerous ways.111 

2. The Formulation of Pricing Decisions 

lfhe price structure of an enterprise is a result of its pric
ing decisions and "price policy." In certain types of mar
ket situations 16 this combination may amount to little more 
than acceptance of the prevailing market price or re
jection of certain orders. Even under these circumstances, 
analogous to the pure competition of economic theory, an 
enterprise may have a "price policy" and make decisions 
which vitally influence its average revenue per unit of 

u The meaning and measurement of factor prices, particularly wage 
rates, are treated in some detail in Olapter VI. 

11 See Olapter XL 
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"product." In line with its appraisal of prospective as com
pared to present price levels, it may buy or sell QJ.ore or less 
than it produces. Under the most realistic conditions of 
competition, a firm typically has some discretion as to the 
prices it charges and the precise character of the products it 
sells. This choice among prices and products may reflect 
very narrow or rather broad alternatives to a single enter
prise. The choice· between these alternatives represents a 
second sense, in more common usage, in which a firm may 
be said to have a price policy. · 

It is customary to think of decisions as formulated by an 
"entrepreneur." Customarily, however, at least in the large 
firm, they are made by a group of officials who seek to 
balance the diverse, and often conflicting, interests of vari
ous departments in the company. The internal politics of 
business organizations requires much more attention in a 
study of the process of price determination than is usually · 
devoted to it. In conferences on pricing policy, the sales 
representatives may stress the importance of lower prices . 
and attractive products, the sales credit department the de
sirability of favorable discounts and terms of credit to cus
tomers, the legal department the dangers of larger dis
counts to different types of customers and ·the general 
importance of relationships to the public and to govern
mental agencies and departments in particular, the manu
facturing department the technical difficulties of producing 
the quantity and quality specified for the desired dates of 
delivery, the accounting department the need for larger 
profit margins, and the research department the danger, 
attributable to technical imperfections, of introducing such 
innovations as the sales representatives may request. Simi
larly, decisions as to the volume of production and employ
ment may involve compromises between the desire of the 
production and the industrial relations departments to 
maintain the working force, the treasurer's concern over 
cash position, the accounting department's view of the 
probable fluctuation in inventory values, and the sales de
partment's concern over style or technical obsolescence. 



44 NATURE OF COSTS AND PRICES 

The compromise adopted between such divergent inter
estS is apt to be materially influenced by the personalities 
involved, the accidents of the moment, and the "bargain
ing" strength and abilities of the various departments. To be 
sure, the individual entrepreneur must make decisions 
which amount to compromises between different interests, 
but in a large corporation these interests have "organized 
representatives." To be able to predict price changes from 
variations in costs or demand, one must be familiar with 
those rules of thumb~ accounting practic~ and special in
terests that impinge . on decision-making within individual 
companies. Only meager specific information is generally 
available about the pricing process within firms in market 
situations with quoted or bargained price structures. One of 
the most fruitful research undertakings would appear to be 
in this field of the process of decision formation within 
companies. From a limited number of investigations, tT at 
least one type of price structure decision seems to conform 
to the following general pattern. A different pattern appar
endy prevails where prices are made for contract or custom 
work. 

( 1) In companies that manufacture more than a few 
standardized products, the executive officials can be con
cerned only with pricing certain typical products in each 
general class. Prices for different styles, sizes, models, and 
other variations from the typical product are set by subor
dinates 9n the basis of generally accepted geographi~ 
dollar, or percentage differentials. It would be a valuable 
addition to the knowledge of pricing practices if one co~d 
learn the number or the proportion of products on which 
price decisions are made by the main executives of the 
company in firms producing thousands of separately listed 
"products." 

(z) Price decisions really represent a choice among a few 
alternatives,· and not from an indefinitely large number of 
possibilities, as might be supposed. In the pricing of estab
lished products, the executives are confronted with an ex-

UTemporary National Economic Committee, M0110grapb No.1· 
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isting or prevailing price, charged by the company. Three. 
sets .of possibilities ordinarily confront the price setter. 
First, the price levels may be increased, left alone, or de
creased. In most specific situations only two of these pos
sibilities can be regarded as !eal alternatives. Second, var~
tions in price structures seem ordinarily to be made in fairly 

.specific and conventionalized intervals, for instance, s or 
ro percent,· or similarly discrete monetary units such _as 
s or 1 o cents. As previously observed, only a few such 

·possibilities are actually present. Third, the executives must 
choose the terms of the price structure to be varied: the list 
price, the discount structure, or the terms of credit. 

(3) Markets may be ·classified according to the time 
characteristically consumed between reconsiderations of 
price quotations. In many markets price structures remain 
unchanged during such periods, so that a. revaluation of 
price structures is made by executives at speCified and regu
lar intervals. In other market situations where "products" 
are usually very specialized and produced only on order, a . 
list or quoted price may be used simply to save time and 
expense on small orders. Larger transactions will receive 
the attention of important executives. 

(4) The choice between the alternatives listed above is 
made after the information available for decisions has been 
examined. It is probably most usual to start with the varia
tion in costs during the preceding period, that is, since the 
last decision as to price structure was formulated. Costs pr(',.. 
vi~~ the_poin; ~f ~~~~ for pricing_ de~~io~ be£a11SC3. 
m~re detailed tnformation_~ ava~at>feCOncerning them thag. 
for sucli factors as demand conditions, costs of competitors, 
and competitive sales and price tacti<;s. The accounting de~ 
partments of companies prepare, in many instances, differ
ent "cost" statements which are relevant to different 
decisions.18 • . . 

Knowledge of the pricing process would be considerably 
enhanced if the investigator could learn what kinds of 
" ,. f · dh f1 • r 1 · · · cost m ormatiOn are useyrms momuupna pncma , e o 

u See above. Olapter n. 
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decisions. As matters stand, -it is unlikely that one can know 
more than that practices differ widely among firms. ~ 
take avera e costs from the income statement of the last 

riod with customa stra1 t ine methods of allo g 
Qverhead. thers cons1 er "bJ!dgeted" costs which en
visage some normal rate of operations for allocating over
head. S~rs estimate costs with "normal" or "reason
abl ex ~cted" rates of labor effic1enc and machine 
p..erlorman:e. he different ways of handling ipventory 
valuations must also influence materially the "costs" used ill" 
pricing. The extent to which such "arbitrary" accounting 
conventions alone serve to shape pricing decisions is a 
problem requiring extensive additional study. ) 

(s) Starting with the price that may be suggested from 
the change in costs, th~ next step in this formalized pattern 
of decision is t? revise the estimate in the light of the ex
pected volume of sales, price, quality and sales programs of 
competitors, and similar demand considerations. For items 
of this sort information must be much less definite than for 
costs. There may, therefore, be wide differences in the 
judgment of pricing executives concerning the magnitude 
and importance of such demand factors. In examining and 
evaluating demand considerations like the expected price 
arid sales olic of rivals the income of ros ctive ur
chasers and their isposition to buy, the pricing executives 
o( the company frequently come to adopt certain rules of 
thinnb which may be peculiar to therr department or com
~any. or m the industry and even the business commuruty. 
These rules are usually the product of business experience, 
which may or may not be applicable to the particular cir

. cumstances under consideration. Thus, it may be accepted 
that the demand for the products of the company is, in 
effe~ inelastic. Or, the price may be varied simply to 
follow that of another company on the assumption that the 
latter, with its higher-priced executives and elaborate re
search department, should be in a better position to judge 
the market. 

Chapter n examines further the ways in which the data ·-
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available to management regarding costs and demand con
ditions are used in pricing decisions. It is important to em
phasize here that, at least in the large corporation, whatever 
data are at hand are not ordinarily transmuted into an entre
preneurial decision through a single mind guided by a total 
view of the situation; rather they are interpreted by various 
interests and emerge as a group decision influenced in im
portant ways by the internal organization of the firm in 
question~. 
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COST BEHAVIOR 



Chapter IV 

COSTS AND RATE OF OUTPUT: THE 
ALLOCATION OF FIXED COSTS OVER 

TIME. 

IT WAS noted in Chapter II that although many conditions 
actually influence costs, economic theorists have selected a 
few simple relationships as significant to depict the deci- · 
sions of business executives. Thus costs per unit of outpu~ 
for an existing enterprise are treated as dependent upo~~ 
(a) the rate of output, (b) the prices of input factors, (c) 
the physical productivity or efficiency of management, , 
labor, and the other factors which combine to produce out
put, and (d) selling expenditures.1f business executives arel 
considering the building of a new enterprise or the acquisi
tion of additional equipment, costs are made to depend 
funher on (e) the size or scale of plant and firm and (f) the 
stage of technology of which the executives and their engi
neers are aware. It must be remembered that this list is by 
no means exhaustive-the size of orders, the rate of change 
of output (that is, how quickly the firm moves from one 
level of output to another), and the labor policy of a firm 
are a few of the many other factors affecting cos~ which 
might be examined separately. 

The task of this chapter, and of Chapter V as well, is to 
examin~!t~ngle relationship between costs and the rate"'~ 
~iza · · stin lant or a grou_p of operating· 
units under a single mana~!Dent group),1 and to isolate 
from others the effectsof thiSp:iitieutar influence upon 
costs. Subsequent chapters in Pan Two are concerned with 
segregating and measuring the effects of other factors in the 

I Chapter X discusses the problem of setting a boundary to a firm and 
thus distinguishing one enterprise from another. 

n 
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economist's scheme of cost detenninants. These chapters 
are all developed along similar lines. In each a brief intro
ductory section defines tenns and indicates the imponance 
of the particular influence on cost. Succeeding sections 
appraise existing studies of these influences and the methods 
used to measure their effects. A final section is intended to 
evaluate the research possibilities in the field under dis
cumon. 

1. The Short R.tm Cost Function 

If an enterprise is to maximize its profits over any period, 
or increase the current value of the ownership equity,• 
its executives· inust fonnulate (at least implicitly) some 
judgment of the way in which total costs can be ex· 
pected to vary with the degree of utilization of individual 
machines, plants, and indeed the entire business organiza
tion. 1 The cost at which an additional order can be filled 
must exert some influence not only on the pricing of the 
order but also on the detision whether to accept the order. 
The more accurate the information at the disposal of busi
ness executives, the greater will be their understanding of 
the causes of cost changes and their control over costs. 

·1 Economic theory has ordinarily designated the relation· 
ship betweea ~otal cost and output as the short nm cost 
function! The character of this function is the subject 
matter of the presen~ chapter. A- cost function implies that 
all other considerations which have been specified as deter
mining costs are assumed to be unchanged.' More particu
larly, any measurement of the relationship between costs 

I See Albert G.. Hart, A.nticiplltitnU, Uneertllimy tmd Dyntrmie Plllll
rzing, Studies in Business Administration, VoL XI, No. 1 (University of 
OUcago Press, •940), pp. 14o ll9-9z. 

I A manofact;Uring enterprise is implied by the above language, but the 
argument would apply equally well to ttading and service industries. 

• Tbe expression eon frmetitm in this and the following chapter is to 
be understood 11 sbon rrm eon (tmetitm.. 

I See p. 51, above. Output is typically taken 85 the independent 
variable. 
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and rate of utilization, for an existing .enterprise, is intended 
to show what costS would be at various rates of output if. 
there were no change in factor prices, selling costs, and the_ 
level of physical input-output· relationships.• Such a cost 
function excludes not only aotonomoQ.S variations in these 
other determinants of cost, but also any secondary or de
rived influences, in particular cost fluctuations induced by 
simultaneous changes in the output of other firms. Al
though fa~or prices and ·selling costs might be initially 
constant, a variation in output could be so signifi~t to 
the particular factor markets as to influence factor prices 
and thus indirecdy affect costs. An increase in output may 
lead to the paying of overtime wage rates or to a rise in the 
whole rate structure, while materials may be purchased at 
a lower "price" because of larger quantity discoUnts as 
orders increase in size. Costs may also vary with output 
owing to induced changes in the productivity of the varia
ble factors. For instance, at high levels-of output it may be 
necessary to hire less able workers. A proper determination ' 
of cost functions would eliminate such indirect or induced 
effects on costs of variation in the rate of plant utilization. 

It may well be contended that one should adopt a cost 
function incorporating the effects induced by variations in 
output because business decisions must take into account 
the total effect of changes in the rate of utilization. Such a 
hybrid cost function can be defended as more acCurately 
portraying what executives have in mind when they con
template the effects on costs of output variations. This con..:. 
cept would be useful if particular variations in output al-
ways were associated with specified induced variations in 
cost. Under such circumstances it would be impossible to 
separate, either conceptually or statistically, the changes in 
COSts induced indirectly by variationS in factor prices or 

t When it is said that there is DO variation in the level of physical 
input~tput relations, the proportions of the factors are not considered 
~t ~ve of changes in output. What is meant is that the pr~ 
ducnon funcnon for the finn has not altered. This thought is sometimes 
expressed by aying that the technological herizon is unchanged. 
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productivity through changes in output from those cost 
changes that are directly attributable to variations in out
put. Since the indirect effects are not always associated 
with variations in outpu~ (or are not always of the same 
magnitude), it would seem wise to separate their influence 
on costs and to measure their effects separately if possible. 

Although the total cost function refers to the relationship 
between total costs and the rate ofoperation of an enter
prise,' it is of considerable interest both to business execu
tives and to economists to know how t~~~~~om~ 
of costs aiefefated to variations m outw. Any total func
tion may be iiiideup of divergent and conflicting elements. 
Business executives must reach some judgment of the w~ys 
in which labor, materials, fuel, depreciation, supervision 
and other expenses vary with the rate of p1ant utilization ~f 
they are to evaluate the relative merits of different me~ 
of varying output.8 Before the total costs of any single level 
of output can b'e specifi~d, however, the allocation of 
"fixed" costs over time must be examined .. 

2. The Meaning of "Fixed Costs" 
I . 

For accountants and economists alike, the meaning of 
such terms as ''burden," "overhead," and "fixed costs" has 
not always been unequivocal, although in a very general 
sense these terms refer to costs that cannot be traced pre
cisely to individual units of output! In his classic study 
J. M. Clark uses the term "overhead" to refer to "costs that 
cannot be traced home and attributed to panicular units of 

' Unless otherwise specified, discussion of the relationship between 
output and costs assumes that other influences on costs are inoperative 
-in Marshallian terms, impounded in ceteris paribus 

•In order to determine the lowest cost combination of factors for a 
given output, it will frequendy be convenient to discuss how particular 
elements of cost vary with output rather than to deal with total costs 
direcdy. 

I Part of the confusion arises because the percentage of costs that 
must be allocated will vary with the size of the output unit selected. 
For instance, fixed costs in the railroads will vary depending on whether 
output is measured in pounds or in trainloads. 



ALLOCATION 01' I'IXED COSTS SS 

business in the same direct and obvious way in which, for 
example, leather can be tnced to the shoes that are made 
from it. And most of the real problems involve one other 
fact; namely, that an increase or decrease in output does 
not involve a proportionate increase or dec:rease in cost." u 

Cost accountants, as a general rule, consider as "overhead" 
~~~regardless of the way in wbicli it nm 
with cru=~~These costs boldly oodine the contrast be
tWeen facilities made llfJIDLtble and those utilize4.0 Some 
more detailed examination of the content of "fixed costs" u 

is a n~ prelude to the determination of a cost func
tion for a specified period. 

Any designation of "overhead costs" must imply ·an 
economic unit to which the costs pemin There are wide 
differences between "overhead" to a department, to a firm, 
to an industry, or to the community as a whole. Direct 
labor, for inswlce, may not be "overhead" to a firm, 
whereas the maintenance of the unemployed becomes an 
overhead charge on the community. Again. costs that are 
"overhead" to a department may not be "fixed" for a planr 
or the whole enterprise. For purposes of internal manage
ment and cost control, it is frequendy important to specify 
those elements in costs that are "overhead" to each division 
of managerial authority. In this context, "overhead cost!l'· 
are synonymous with those beyond the control of the par
ticular unit of management. This is apt to be a fruitful con
notation when reference is made to internal problems of an 
organization. It is questionable, however, whether·one can 
say that the ~~ead" of the ~sts of those costs 
that .are beyQ.nd its c:ontTO_-cat}e;t$t in the "~rt periOd." 

• Saulin ill 1M ~of c:>wrbu4 COSIS (Uoivasity of CUago 
Pres, lflJ), p. •• 

u W. A. Puoa. AecOtliltMHd Hllllllbooll. md ed. (Rouald PRss. 
19Jf), p. u8z. 

11 C. Reioold Noyes, ~ Problems ill the Saady of CDsts,• Amer
ic• Ec~ ~ XXXI <Sepmnba: •94J), pp. 473-92.. 

11 Tbe tauw •ORrbead"' mel "'fiRe~'" costs ue here used io.n:rdwtge
ably; a IIIOft rigonJas definirion is aaempted btu ill the lE'lEt. The tam 
~ • boweftr.. will be regvded as m MXOUIItiog lllllliDHY iDd. .. 
inc aD apmsea chat ue DOt direa: "'ab« md materials. • 
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'such a statement would ~ ~d only if these costs were 
entirely uninBuenced by managerial decision.. 

The term "fixed costs" is also commonly interpreted to 
mean costs that an: collSWlt from one accounting period to 
the next within the customary range of output variation. 
The· conventional use of the straight line formulae in the 
allocation of costs that conttibu~ to the output of more 
than a single period gives suppon to this usage!• By 
analogy other costs which an: constant from one period to 
the next, such as executive salaries, an: often called "fixed 
costs." But regardless of the way iii which these words are 
used, costs that are constant from period to period because 
they an: so allocated must be distinguished from out-of
pocket expenses incurred regularly. · 

Cost accountants frequently classify costs as "directly 
variable" (varying in proportion 'to output), "semi6xed" 
(varying with output but not proportionately), and "fixed" 
(not varying with output at all). Both "fixed" costs and 
costs that are, strictly speaking, "directly variable," are 
probably of rare occurrence; usually there are in~d 
many kinds of semifixed expenses which typically vary more, 
or less than proportionately to a given change in output. 
For purposes of making decisions within an enterprise, how
ever, a number of expenses can be regarded (within the 
usual range of variation of output) as typically "fixed" or 
"directly variable.~ Some of these "fixed costs" are not in
curred solely for the period in which the outlay is made; 
hence the method of allocating these costs over time is one 
of the principal influences on variations of total costs with 
changes in the rate of output. 

There are at least three distinct reasons why certain ele
ments of costs are classified as "fixed" in the very general 
sense of being untraced to individual units of output. (a) A 
variety of products may be processed by the same plant and 
equipment. (b) An organizational apparatus, consisting of 
personnel and services, may be customarily maintained 
within wide fluctuations of output. (c) Outlays in one 

H W. A. Paton, DfJ. &it., p. I :r.8z. 
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accounting period may be expected to contribute to the 
output of future periods.16 For any one of these three rea
sons it may be impo~ible to follow precisely the incidence' 
of a particular ou~. The main preoccupation of this 
chapter will be "allocable fixed costs"; that is, the outlays 
that are expected to contribute to the output of more than 
a single accounting period. Costs of the second type, identi
fied with a particular period but which cannot be traced to 

individual units of output. will be designated "recurrent· 
fixed costs" and will constitute the subject matter of Sec- . 
tion 3 of this chapter, a detour from the main discussion. In 
Otapters N-VII it is assumed that each enterprise processes 
a single "product," ind it is not until Otapter Vlll that the 
complexities introduced by the manufacture of many prod
ucts by one firm are considered in any detail .. 

The emergence of "allocable fixed costs" depends upon the 
expectation of an outlay contributing to future output. the 
time distribution of this contribution.· and the length of 
the accounting period.. The shorter this latter peri~ 
larger the proportion c,l total costs that would ordinarily -
be labeled "allocable.'.iH the accounting period were syn
onymous with the life of the enterprise, there could of 
course be no "allocable fixed costs., These costs will be 
considered below in Sections 4 and s; the former will en
visage allocation through time under conditions of an un
changed volume of output. and the latter will treat the more 
complex case of variations in output from period to period. 

J. "Recurrent Fixed Costs'' 

Elements of total cost that are readily identifiable with a 
single accounting period (say a year) and more or less in
variant with respect to output are exemplified by such 
items as real estate taxes, executive salaries, earnings of 
salaried sales personnel. insurance, rent, heating, light and 

u Ccruia u.s. of which local propeny IDl:S are typical. are ~y 
indepeodent of CMJtput. Of iDcreasing importance in the cost structure. 
dley ioYOlve out-of-pocket apeodimres and are hem treated as recor-
reac fixed COICI. · 
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other utilities. According to present customary accounting 
practice, research and development costs would fall into 
this same category;18 although they contribute materially 
to future output and belong in the class of allocable fixed 
costs. Under certain types of industrial situations, where 
equipment and machinery are rented, almost all .. overhead" 
costs are recurrent fixed costs. Insofar as shoe machinery is 
rented per unit of time, such rentals are fixed with respect 
to output. But to the extent that royalties are charged per 
unit of processed material, these costs are not .. overhead" 
in any sense.U Another item of cost, largely classifiable 
under the heading of this section, consists of expenditures 
for clerical work and record keeping, which have increased 
in very large proportions in recent years. These items of 
costs, invariably classified under "burden" in accounting 
practice, range from those that are absolutely fixed with 
respect to output to those that approach proportional 
variation. 
r It is a pertinent question whether these elements of 
"overhead" COSts have mcreased as a proportion of total 
costs in recent years. The lack of specific information on 
this matter is a large gap in cost information, and one which 
offers opportunity for a really significant study. There is 
general evidence, however, that the kinds of costs that are 
"fixed" with respect to output (or at least undergo only 
small changes) in a single accounting period have become 
somewhat more important. Some of the considerations that 
lie behind this tentative conclusion may be noted briefly. 

(a) The great increase in record keeping since 1919, 
partly a result of social and tax legislation and partly in 
consequence of new techniques of business management, 
has raised clerical costs.18 

11 National Association of Cost Accountants, "Present-Day Practice in 
Accounting for Research and Development Costs," Research Smdy, 
N.A.C.A. BuUetin, XX (March I, 1939>. Section m. P· 8¢. 

u Except insofar as minimum stand-by charges are required. . 
18 Any increase in machines involves a contribution to furore penods 

and therefore belongs with the main discussion of this chapter rather 
than with this somewhat digressive section. 
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(b) Increases in property taxes have had a similar effect. 
(c) Operating in the same direction also have been the 

wider grants of vacations with pay and the spread of 
workers' compensation on an annual wage basis. Insofar as 
these costs, rather than increased basic wage rates, are in
. curred, the difference in impact on costs deserves a thor
ough study. Suffice it to indicate that an annual wage is a 1 

cost invariant to small changes in output during the course 
of a year.•• In the framework of economic theory, a cost in
crease of this sort may not be expected to influence short 
run price decisions because the marginal cost curve remains 
unaffected, while, on the other hand, prices would be ex
pected to increase as the result of a rise in wage rates with 
a shift in the marginal cost curve. 

(d) The division of workers between salaried employees 
and wage earners has probably shifted in recent years in 
the direction of a higher proportion of the former.• 
Among other factors, the growth of labor organizations and 
the necessity of certification of employee bargaining groups 
by the National Labor Relations Board have probably 
tended tO extend the C?Verage of salaries tO all workers 

11 Wage earners with hours of work below a c::emin limit may be in
eligible for vacations with pay. See "Vacations with Pay in Union Agnle
ments 1940." Mombly Lllbor Retnew, 51 (November 1940), pp. IO"Jo-n. 

18 John W. Riegel. &U4ry DetermituJtion, Comnum Policies tmd Se
lected Practices in Forty AmericiiJJ Corporlltioru, Bureau of Industrial 
Relations, Report No. z (University of Michigan Pless, 1940), p. S· 

W. S. Woytinsky. C..bor in the United St11tes, Billie Stlltistics for 
Social Security (Social Science Research Council, 1938), p. Z4o finds zo 
percent of the gainfully employed under the 1930 census to be "salaried 
employees and officials (including salaried professional persons)." This 
excludes "employers and self-employed persons." 

H. A. Millis and R. E. Montgomery, Lllbor's Progresr tmd Some Billie 
C..bor Problems (McGraw-Hill, 1938), p. JZ. present a table showing 
"'wtges in Relative Importance of Major F.conomic: Groups 187o-1930." 
"Lower salaried" workers increased from z.s perc:eot of the total in 
1870 to 9.6 percent in 19zo and 14.6 in 1930. 

Similar tendencies toward growing importance of salaried workers can 
be &eeD in studies of the proportion of salaries to wages plns salaries. 
For manufacturing industries see Simon Kuzoets, N 4tioul Income tmd 
C•pillll Fomuztion, 1919-1931 (National Bureau of Economic Research, 
1937), Appendix Table 1, p. 6z. 
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classilied as full-time supervisory.21 While not all salaried 
workers are ·supervisory, nearly all supervisory workers 
are now probably on salary. Operating to counteract in 
some degree these tendencies toward expansion of the pro
portion of workers in salary groups has been the Fair Labor 
Standards Act of 1938, which eliminated one advantage of 
the salary basis of routine workers in interstate commerce. 
Previously many such persons worked overtime, occasion
ally without extra compensation.22 It should be noted that 
salaried workers, such as draftsmen, are sometimes directly 
"productive," i.e., assigned to a specilic job, a:nd that such 
salaries are to be treated as direct labor costs. 

(e) The increase in the importance of selling expenses 
and advertising is frequendy of a character to magnify the 
proportion of costs which are relatively fixed with respect 
to small changes in output. 

One factor that has been operating to decrease the pro
portion of .fixed costs to total costs in the enterprise has 
been the substitution of hired labor for family labor. The 
family-operated retail store must regard its entire labor 
_costs as fixed. The growth of chain and department stores 
has changed these fixed costs into variable costs. 

An integral part of any inquiry into the changes in the 
fraction of costs that are relatively fixed in relation to out
put is the matter of the variation in the "prices" of these 
factors-salary scales, tax rates, etc. Sample studies have 
been made of changes in the compensation to executives,23 

but there has been no comprehensive treatment of the 
whole gamut of salary rates. The change in the distribution 
of employed workers through the entire range of salaries 
during the course of the business cycle is as yet largely 

21 The fact that employees are paid by salary rather than wages does 
not remove them from the jurisdiction of the Board. See Joseph Rosen
farb, The National Labor Policy and How It Works (Harper and 
Brothers, 1940), PP· 48-49-

22 John W. Riegel, loc. cit., note r. 
23 John C. Baker, "Fluctuations in Executive Compensation of Selected 

Companies, 1928-36." Review of Economic Statistics, XX (May 1938), 
pp. 65-75• and Executive Salaries and Bonus Plans (McGraw-Hill, 1938). 
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unexplored. Studies of tax rates, insurance prices, and utili
ties for various classes of purchasers have seldom been suf
ficiently detailed to aid in an investigation of the costs of 
particular types of enterprises. · 

Certain "recurrent costs" -some salaries, advertising ex;.. 
penditures and research costs-may represent outlays more 
appropriately charged against the output of a future period. 
This is particularly evident when a staff and organization 
is kept constantly available but is utilized only partially in 
some periods. Such outlays, although formally recurrent, 
must logically be regarded as allocable costs. These recur
rent expenditures are almost never capitalized in accounting 
practice, largely because of the accepted rules of thumb and 
the additional costs of making the decisions and allocating 
the outlays. Accounting procedure must always be placed 
in the context of the decisions it is intended to facilitate. 

4· "Allocable Fixed Costs" and Constant Output 

The discussion now returns to the principal concern of 
the present chapter, a consideration of the outlays of a 
single accounting period which are intended_!:QSQ!l!!:~~te 
to future output. These expenditures are exemplified pri
marily m die use of durable capital goods, plant, machinery 
and equipment. Since these factors of production sooner or 
later wear out, or are abandoned, they must be replaced if 
production is to be continued. Because the accounting 
period is typically shoner than the "life" of these pro
ducers' durable goods, it is appropriate to set up "e_eE!'~cia
tion· reserves" and to __ ~~~!K~_ar~!._~~~-~~gamst cur- J 

~ent revenue. A primary purpose of cost accounting has been 
the formulation of working rules and techniques to specify 
both the total period over which the cost of an asset may 
be distributed and the appropriate charge against the in.:. 
come .of each period. The economist has been much more 
interested in the fact that changes in technology, output, 
and demand conditions for the products as well as the 
durable equipment materially alter the value of the enter-



61 COST BEHAVIOR. 

prise, the costs of a period, and consequently the decisions 
as to replacement. The contrast between the primary pre
occupations of the two professions, and the concomitant 
difference in views with respect to knowledge of the 
future, result in these divergent emphases, both require 
further examination. 

The allocation of costs to specific accounting periods is 
itself a decision, and one that must be reached before others 
involving cost calculations can be formulated. Decisions as 
to dividend policy or income tax payment, for instance, 
presume this cost allocation. To the extent that pricing 
decisions are influenced by the profit record of the past 
period, income calculations are important determinants of 

, price. Even more relevant are prospective profits, and 
hence prospective costs. It is thus evident that a pricing de
cision necessarily involves a complex time distribution of 
these "allocable fixed costs," which may well vary from 
decision to decision. To specify the "allocable fixed costs" 
for a single period, even under conditions of constant out
put, requires a brief examination of the nature of "depre
ciation." 

As a durable asset is used up or ceases to contribute to 
output, its value diminishes. If there were no autonomous 
changes in the prices of assets arising from shifts in demand, 
no general variations in all prices or supply conditions (in
cluding. technical changes), the reduction in valuation 
would clearly be designated as depreciation. Under such 
simple circumstances the amount of depreciation per ac
counting period presents no logical difficulty. It would be 
a function of the rate of output alone, of time, or of some 
combination of the two. "Wear and tear" and "weather
ing" would be the sole causes of the decline in discounted 
present value of the expected net receipts from the asset.24. 25 

· With the relaxation of the rigid assumptions just de-

/u ~B. Canning, The Economics of Acco!mUIIU:y· (Ronald Press, 1919), 

bs: XIll and XIV. · 
• The tenn depreciation is expanded below, p. 65, to include an 

expected rate of obsolescence. 
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scribed, there emerge a number of serious problems in
volved in the designation of "allocable fixed costs" per 
accounting period. In addition to depreciation (defined as 
a function of use and "weathering") the valuation of assets 
can be altered by: (a) changes in the prices of interchange
able new assets due toany<>f a large number of posstble 
Circumstances such as relative shifts in demand, "monetary 
factors" and factor price variations; (b) a change in the 
effectiveness of new types of the asset, i.e., a "technical 
change"; (c) a Change in the rate of interest. It is futile to 
debate whether the term ."depreciation" should be ex
panded to include changes in the valuation arising from 
these factors. But there can be no doubt that they do im
pinge on the eco~omically correct calculations of "allocable 
fixed costs" for a single period. If assets have risen in price 
along with a "general incre~se," the depreciation reserve 
will not be adequate for the purcha_se of a new machine 
when the old one has been exhausted (as a result of us~nd 
"weathering") unless depreciation rates are increased. The) 
rise in price is logically a cost to be added to that of the\ 
period in which the increase took place, and to that . of j 
future periods in the same proportion in which deprecia
tion is allocated between periods. The most straightforward 
procedure, perhaps, is to regard depreciation as unchanged 
by the price rise and to treat the increase logically as a 
separate element of cost rather than to vary the "deprecia
tion" charge. Similarly, a decline in asset prices involves a 
decrease in the costs of the current and future periods. The 
emergence of a technically superior asset may be treated 
here simply as synonymous with some change in the price 
of the old asset; the economically correct solution of the 
effect on cost can thus be made equivalent to that just indi
cated for price changes. For these purposes, a change ill the 
rate of interest can also be reduced to an equivalent change 
in the price of the asset. 28 , 

11 The relation between the preceding discussion and J. M. Keynes' 
concept of user costs (see his The General Theory of Employment, 
Interest ll1lll MOf'U!y [Macmillan, London, 1936], Chapter VI, and 
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The accountant, concerned with the practical problems 
of computing the costs of a period for income purposes, 
allocates the total cost of an asset by taking into account the 
expected time or service life of the asset as affected by 
weather and use, and recognizing that the lives of the same 
types of assets present a frequency distribution. Only a few 
of the other factors that may induce changes in valuation 
are typically included<!!!.particular, .,obsolescence" is com
bined with the costs of ~<wear and tear" (function of out
put) and ''\yeath~ring" (function _f!f time)·\ That is, some 
gpected average lfl~U>Ld~~Jin~ln v_aluation due to .,t~ch
nical change" is added to the the<?._retical co!l~ept of ,dej?!,_e
ciation. This is illustrated by the definition of "deprec1anon" 
indicated in the Income_ Tax regulations of the Bureau of 
Internal Revenue: 

A reasonable allowance for the exhaustion, wear and tear, and 
obsolescence of property used in the trade or business may 
be deducted from gross income. For convenience such an 
allowance will usually be referred to as depreciation, exclud
ing from the term any idea of a mere reduction in market 
value not resulting from exhaustion, wear and tear, or obso
lescence. The proper allowance for such' depreciation of any 

•AppendiJ: on User Cost,• pp. 66-7)) merits brief examination. User costs 
are the "reduction in the value of the equipment due to using it as com
pared to not using it, after allowing for the cost of the maintenance and 
improvements which it would be worth while to undertake and for pur
chases from other entreprenems" (p. 70). It is the "nonfactor" (nonlabor) 
cost incurred in the substitution of current output for some future output 
(J. R. Hicks, Vtllue tmd Capiul [Clarendon Press, Oxford, 1939], p. •911), 
and as such is made up of many elements we have chosen to distinguish. Its 
components are as follows: (a) The di1ference in materials costs between 
their utilization at present and the discounted value of their use at some 
future date. This di1ference would, of course, be due to expected variations 
in the price of the ma~ (b) User costs include the costs of additions 
to fixed plant that would not have been made until a later date except for 
the necessity of producing the current output. (c) Maintenance is in 
the same category. While such a concept is useful as a collective cate
gory in the context of the "short period supply price," it seems dan-

, gerously similar to a notion like the •falling-ovemess" of buildings. 
Depreciation includes a part of user costs just as the latter include a 
put of depreciation. 
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property used in the trade or business is that amount which 
should be set aside for the. taxable year in accordance with 
a reasonably consistent plan {not necessarily at a unifonn 
rate), whereby the aggregate of the amounts so set aside, 
plus the salvage value, will, at the end of the useful life of. 
the property in the business, equal the cost or other basis 
of the property.27 

One of the widely used handbooks for accountants lists the 
following "principal causes of depreciation": 28 

Ordinary "wear and tear" in use. 
Unusual damage or deterioration. 
Exhaustion. 
Limited possibility of use. 
Inadequacy of existing equipment due to such factors 

as governmental regulations, change of ownership, 
and growth of the enterprise. 

Obsolescence. 
Cessation of demand for the product. 

In order that it may conform more readily to general usage, 
the meaning of the te~ "depreciation" will be expand~d, 
in the discussion to follow, to include an average or ex
pected average rate of obsolescence, regarded as a uniform 
function of time. Changes in value of durable assets due to 
~· "weathering" or "obsolescence" will be destgnate(J 
a~J)reciatio.!!.L the first is a function of the rate of output, 
the other two are functions of time.• · 

To determine the economically correct "allocable fixed 
~()sts" for each period requires accurate knowledge of the 
following factors at the time of purchase of an asset. ( 1) 
The value of the asset, which at. the time of purchaSe is 
identifiable with price paid plus cost of installation and 
similar ou~ys. ( 2) The time rate of depreciation due . to 

17 U. S. Treasury Department. Regulations 101 Relating to the lncume 
Tu rmder the Rewmu Act of 1938, p. 77· 

• W. A. Paton, op. eit., p. S79- . 
• See Joe S. Bain. "Depression Pricing md the Depreciation FlliH> 

tion." Qwrterly /OUf'fllll of Ectmamies, U (August 1937), pp. 70S-•S· ·. 
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.. weathering" and .. obsolescence," that is, .. time deteriora
tion." (j) The usc rate of depreciation.. (4) The fact that 
the time rate is independent of the use rate, or that they are 
rebtcd in some specified pattern. It must not be assumed 
that the time rate of depreciation is necessarily a linear 
function; "weathering" or "obsolescence" may be an in
creasing function of time. Nor must it be supposed that 
simply because the depreciation reserves exactly equal the 
cost of a new asset (even with no asset price changes) that 
the depreciation charges (and income calculations) are cor
rect for any single accounting period. Counterbalancing 
errors may have served to correct the total charges of the 
whole period. (5) If an asset has been held for a period, the 
economically correct allocation requires a knowledge of 
any change in the value of the asset due to such develop
ments as price changes, technical innovations, etc., during 
the past period.30 

Because it is impossible to make such an economically 
correct allocation, the usual determination of depreciation 
rates by businessmen practically discards the successive val
uation approach altogether. They do know exactly what a 
machine or building costs initially and, within a small mar
gin of error, what its salvage value will be at the end of its 
service life. Again, reasonably reliable estimates frequently 
can be made of probable life and, in the case of a machine, 
of probable units of output. It is therefore considered rea-
~onable to spread the "wearing" value (cost less salvage) 
!~f the building or machine systematically over its years of 
~llife or units of output, without any attempt to say what its 
lvalue is at some intermediate date. 

Business practice frequently includes a safety factor in 
depreciation calculations which sometimes distons the most 
probable value in the direction of higher "allocated .fixed 
costs." On the other hand, the desire to show a net income 
which will justify dividends and be a credit to the manage-

.. The calculation of depreciation is related to decisions on replace
ment. For a discussion of the methods commonly used in determining 
the replacement of an asset, see Appendix C. 
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ment sometimes causes depreciation rates to be pushed be
low sound economic figures. , 
C,The most obvious and the simplest way of distributing 

illocable fixed costs" is the "straight line" method, wher.so:
by the difference between the cost of ~«:!.and estimated 
disposal value is divided by the number of ~eriods of the. 
~ected life of iii'assetaiig an equal charge is made ]or 
each period. The ove.rWlieiming popularity ortriiS method 
for income accounting is indicated by 24 out of 28 replies 
to a questionnaire distributed by the National Association 
of Cost Accountants 11 and by n6 out of 138 responses to 
an inquiry into depreciation policies conducted by the Ma
chinery and Allied Products lnstitute.'2. 13 Although the 
straight line method is almost invariably used for income 
calculation purposes, one should not infer that it is equally 
popular in costing and budgeting systems. A study by the 
National Association of Cost Accountants showed that 
only 30 percent of those who answered the questionnaire 
adopted the straight line basis for "costing purposes." M 

There is reason to believe, however, that this represents a 
rather more progressive group of companies than would be 
found in a strictly random sample.15 

Despite the widespread use of the straight line method, 
its inadequacy is readily apparent. One popular handbook 
says: 

The method neglects at least three important facts: ( 1) the 
amount charged to operation, if placed on interest, will ac-

llN.A..C.A.. Bulletin, xvn (May I, 1936), Forum Section, P· IOSJ. 

II Machinery and Allied Products Institute, "Income Tax Return 
Examination "of Depreciation Rates," Bulletin No. IIJ (May 4o 1940), 
quoted in ibid., p. 1059-

11 Solomon Fabricant, Capitfl ComumpriOJJ tmd Adjustment (National 
Bureau of Economic Research, 1938), p. 6s, found the straight line 
method to be overwhelmingly prevalent in calculatioos of business de-
P"C~tion. • 

•N.A.C.A. Bulletin, XIX (April•, 1938), Section ni, pp. 924-25' and 
9JJ-J4- In addition, about two thirds of these charge idle equipment 
costS directly to profit and loss or cost of goods sold. 

• For coverage of the questionnaire, see ibid., p. 916. 
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cumulate to more than the amount to be depreciated; (z) 
the asset will usually require heavier repairs in later periods 
and, therefore, the method will not result in uniform operat
ing charges, including maintenance; (3) the product may 

. vary from season to season and yeat to year, with resulting 
. relatively high cost per unit of output when production is 

low. Nevertheless it is the commonest method and its sim
plicity is deemed to offset its theoretical weaknesses. 38 

The 6rst two of these limitations are to be considered in the 
remainder of this section; the third is treated in Section s. 

"Should a firm, say a small hydroelectric establishment, 
have no occasion for expansion or for frequent periodic re
placement. of its depreciable assets, it might prefer to 
accumulate depreciation reserves as an actual cash fund. In 
such a case the interest on this fund obviously affects the 
cost calculations. This interest effect is just as trUly present 
for the enterprise which has opportunities to use the ac
cumulating funds itself. The scheme of cost allocation most 
commonly utilized to take this interest element into account 
is tpe sinking fund method. Under the usual procedure, 
equal periodic payments are accumulated at compound in
terest to provide a fund equal to the cost, less estimated 
scrap value of the asset. The amount is set aside as deprecia
tion in each period, and interest on previously recorded 
depreciation is credited to this reserve account. 37 

The second difficulty with straight line depreciation is 
the assumption that the rate of decrease in value of the 
asset will be constant. Even if output were constant, this 
assumption is usually invalid because repair costs increase 
with age, and slightly less efficient operation is to be ex
pected as the asset grows older. On general grounds ex
plored earlier in this section it is probably correct to pre
sume that depreciation is not constant over time even with 

16 Paton, op. cit., p. 618., adapted from Cole, Fundamentals of Account-
mg. . 

Sf Paton, op. cit., pp. 631-3+ See also. Brown and Runner, EngineeTing 
Terminology, p. 71, quoted ih Walter Rautensttauch, The Econumics 
of Business EnteTprise (John Wiley and Sons, 1939), p. 139-



ALLOCATION OF FIXED COSTS 69 

output unchanged. But it is impossible to determine 11 priori 
the precise way in which depceciation will vary over time 
on all assets. In genera~ a relatively greater obsolescence 
would be expected ~_the early years with the repair and 
interest elements working in the opposite direction. The 
assumption that the asset will lose each year the same per
centage of its remaining value is made in the Matheson 
method of depreciation allocation. The greatest difficulty 
with this method, from the theoretical standpoint, arises 
from the extreme importance it gives to scrap value. This 
limitation is evident in the following table which com
pares depreciation charges under alternative methods. Sup
pose a machine with an eight-year "life" costs $1014 and 
has a scrap value of $64-t then the depreciation rate, accord
ing to the Matheson method, is approximately 19 percent. 
If the old machine was worth only its melt-up value, say $4t 
the depreciation rate would increase to so percent. 

The Gillette method of depreciation attempts to combine 
the sinking fund approach with recognition of the fact that 
cost of repairs and operation increases as a machine grows 
older. The repairs and costs of operation are estimated 
directly. Then, by means of the sinking fund prmciple, 
depreciation is calculated to make the cost per unit of out
put (with given factor prices) the same throughout the 
expected life of the asset. If output is held constant, the 
method results in total cost being equal for each period (all 
other things remaining equal). 

Mention should be made of a system of depreciation de
veloped by Edwin B. Kurtz; it is based upon the fact that 
there is a skewed distribution about the average lives of 
machines just as there is about the average span of human 
life." 

Accordingly, the depreciation charges are slightly dif
ferent from those which would be appropriate if all "iden
tical" machines had the same life. Logically, any scientific 

18 Edwin B. Klll't2, The Scinrce of Valuation tmd Depreciation (Ron
ald Press. 1917), especially pp. 41 et seq., and Life Ezpecttmcy of Physi
elll Property (Rooald Press. 1910). 
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analysis of questions of depreciation must be based on such 
machine mortality tables. In' particular, the determination 
of average life from recorded experience should use actu
arial methods, though as long as we have such gross inaccu
racies in our estimates, elaborate refinements are inappro
priate. Moreover, sound depreciation· accounting must be 
based on a homogeneous group of ite~ rather than on a 
single item. 

. 1· "Allocable Fixed Costs" ll1ld Varying Output 

The preceding section considered the allocation of those 
costs which contribute to the output of more than a single 
period, and then discussed business practice on the assump
tion that output remained unchanged. Under conditions ofl 
varying output, however, it is a matter of common knowl
edge that per unit "overhead" costs .will vary inversely 
with output, if the straight line method of allocation is 
employed. For this reason modem accounting practice has
developed techniques of allocation which are intended to 
compensate for the obvious limitations of the straight line 
method. · 

In order to facilitate internal decisions such as those 
affecting location or department of work, type of material 
utilized, and purchase or manufacture of pans, as well as 
to improve control over all costs. systems of normal or 
standard costs have been adopted. 88 They are also widely 
used in the preparation of cost data for pricing decisions. 
It will be recalled from Dlapter IT that the ''burden" ele
ment of these costs starts with an estimation of probable 
production 40 over the future, including "good" years and 

• <llapter n (pp. zs-z6) summarizes the distinguishing cbarac:teristics 
of these systems. One of the important functions of "normal COI5t:!f" is 
to provide information as to the cost of producing particular goods. 
This involves the allocation of "burden" to individual items. a subject 
treated in <llapter vnL Only one aspect of "normal burden" is con
sidered here. 

• Tile di1ference between production, sales and capacity is commented 
upoo in <llapter n. p. z6. 
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"bad," n frequently expressed as some percentage of "ca
pacity." These estimates will, of course, be influenced by 
past production records, modified in the light of major 
changes that may be thought probable. Enterprises whose 
output is markedly affected by cyclical swings will be cer
tain to include a period with these major movements. Con
cerns with fairly constant output may simply estimate a 
year or two in advance. The "normal burden" cost is based 
on tbe fl'Verage of expected outputs over this future period. 
The effect of "normal burden" is to provide, for costing 
and plan@ng purposes, an equal per unit "burden" cost 
over different accounting periods, as contrasted with the 
inverse movement, under the straight line allocation 
method, of per unit "depreciation" costs with output. 

This difference is readily apparent in the hypothetical 
asset examined in Table z, where "depreciation" costs per 
unit of output are shown under various systems of cost allo
cation. As compared with the straight line method, the 
normal costing system results in a higher per unit "depre
ciation" cost in periods of large output and a lower cost in 
periods of contracted output. ·The effects of both these 
methods on "depreciation" are compared with two cases of 
"technical" costing based on changes in value, not due to 
price changes, which are attributable to the period. In 
Case 1 the "allocable fixed costs" per period are presumed 
to be· a linear function of time, while in Case z those ele
ments of "depreciation" that are an increasing function of 
the rate of use are treated as the sole determinants of cost. 
As output expands, the "depreciation costs" per unit under 
the straight line method always show a decrease; under a 
normal costing system they remain constant; but under 
"technical" costing they may decrease or increase, depend
ing on the relative imponance and character of use {rate 

u The use of the term "burden" implies that normal costing systems 
typically combine under "normal burden" recurrent "fixed costs" with 
cOSts that contribute to the output of more than one period. 
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of output) and time ("weathering" and obsolescence)' ele
ments of depreciation.42 • ! 

The "depreciation" elements in "normal burden" will 
vary with whatever constitutes the basic estimate of "nor
mal capacity." This might be "expected production and 
sales" over the future, as presumed in the above paragraph, 
or it could be "productive capacity" alone. It might even 

TABLE 2 

"DEPRECIATION" COST PER'UNIT OF OUTPUT 
UNDER VARIOUS SYSTEMS OF ALLOCATION~ 

Straight Line Normal 
Costing Costing 

Output Per Unit (6ooo unit= •• Technical!' Costing 
Tear in Units Costs normal}. Case 1b Case2• · 

l 8ooo $.125 . $.166 $.157 $.188. 
2 7000 .141 .166 .160 .178 
3 6ooo .167. .166 .166 .166 
4 5000 .200 ~166 .175 .15 
5 4000 .250 .166 .187 ~10 

6 4000 .250 .166 .187 .10 
7 5000 .200- .166 .175 .15 
8 6ooo .167 .166 .166 .166 
9 7000. .141 .166 .160 .178 

10 8ooo .125 .166 •157 .188 

• An outlay of Szo,ooo is assumed to purchase an asset with a "life" of 10 
yean which is completely allocated under each system. 

b Case 1 envisages a constant time depreciation of Ssoo and a use depreci· 
ation in which changes in the amount of output are accompanied by equal 
changes in the amount of use depreciation. · • 

• Case a assumes only use depreciation at a rate of Ssoo for output levels of 
4000 units, and increasing S25o for each rooo units. 

include stand-by equipment. A questionnaire sent out by 
the National Association of Cost Accountants revealed that 
2 2 percent of the responding firms used ability to produce 
as the sole base for calculating normal costs, while 78 per:. 
cent ( 177 relevant replies) took into account probable sales 

j • - • 

•• Although one can say that "depreciation" which is a function of 
time .is necessarily a part of "correct depreciation" for income purposes, 
it is not c:ertaio that the "depreciation" which in this sense is attributed 
to the period is actually attributable to the output of this period. 
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as welL The 2 2 percent were presumably in industries turn

ing out consumers' goods or other products characterized 
by fairly constant output. 41 The same study showed that 18 
out of 214 companies used "actual" rather than ••normal" 
burden rates in making cost calculations. This is somewhat 
surprising in view of the fact that these 18 included 4 man
ufacturers of metal products and 3 of iron and steel There 
is, of course, little indication of how these costs were used, 

· or that they entered in any way into decisions affecting 
price." · 

The use of "normal depreciation" in cost data prepared 
for pricing decisions has the advantage over "depreciation" 
costs from income accounts in that it is better geared to the 
future. Since a pricing decision applies to the next peri~ 
it should certainly be based on "costs" likely to prevail in 
that period. Ordinarily "depreciation" charges in financial 
accounting must be less relevant, because they refer neces
sarily to the past period. This advantage of "normal" costs 

is especially important in periods when output fluctuates 
violendy; at such times the difference between the two sets 
of "depreciation" costs will be large. 

• "Practice in Applying Overhead and Calculating Normal Capacity," 
N.A.C.A. Bulletm, XIX (April 1, 1938), Section lli. p. 925. 

"An interesting type of problem in the allocation of "overhead" is 
encountered in the motion picture industry where the rentals for pic
tures ue spread over time. For any accounting period shorter than the 
'"life" of the picture, costS must be allocated against that proportion of 
the income received in the period. "In the early days, the simple rule 
was adopted that all rentals were applied against the cost until the cost 
was recovered, and thereafter all rentals were profiiS. ••• Aft::r careful 
research it was discovered that the earnings of the ordinary picture 
followed a more or less well-defined curve, being greatest in the early 
days of presentation. • • • The practice became general of computing 
income on the basis of writing off the cost of the picture against the 
rentals on the basis of such curves." (George 0. May, TVJmty-Fiw 
Ye•s of Accounting &sporuibility, 1911-1936 [Price, Waterhouse and 
Co, New York, 1936], Vol. n, p. 105.) This would appear to be a fonn 
of normal costing for income purposes where it was .relatively easy to 
establish time patterns of use. 

For an application of "normal cost$" to the automobile industry, see 
Homer Vanderbloe, "Pricing Policies in the Automobile Industry," 
H.,_,tl Bruinesr Revievl (Sommer and Antomn, 1939). 
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The contraSt between financial accounting and "normal" 

costs is important also when 'an asset has been completely 
depreciated on the records of an enterprise but is never
theless still in use. Such a circumstance could, of course, 
arise for several different reasons. It might occur, for ex
ample, if the initial rates of depreciation were deliberately 
or inadvenently set so high as to overestimate costs, make 
for higher prices, and underestimate profits. Such an enter
prise would be interested primarily in "playing safe." Or, 
in another case, the asset might still be in use, despite the 
recognized necessity for replacement, because of the cash 
or credit condition of the enterprise. Again, the asset which, 
as noted above, should logically be treated as one in a 
group, might be the member of the group which had a 
longer than average life and be counterbalanced by the re
tirement of other items before they reached average life. 
While mere honesty requires that no further depreciation 
charge be made for income purposes ·(in the absence of 
asset price changes), it is not so clear whether such costs 
should be included for pricing purposes.46 The correct eco
nomic solution would be to include the costs of deprecia
tion on the basis of correct valuation rather than to adopt 
the valuation indicated on the books. But to continue "de
preciation" charges at the initial rate is to perpetuate the 
initial mistake, and is perhaps a more serious error than to 
neglect this element entirely in costing for pricing pur
poses. To leave it out completely is to underestimate costs';\ 
to include "depreciation" at the old rate is to exaggerate 
costs. 

This problem of pricing and completely depreciated 
assets is of more general applicability than one might sup
pose. For reasons of caution and "safety," business execu
tives prefer "high" rates of depreciation, part of which 
would be designated a risk cost. When the chance of loss 
fails to materialize, the company can still use its completely 

• Nt~tkmtll AsrocitrtiOJJ of Cost Acctnmttmts Ye11r Book 1939, p. 199-
lt might be nored that for income tliX purposes, oil wen operatoiS are 
allowed to deduct clepletion indefinitely. 
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••depreciated" assets; if it does materialize, the asset may 
have been completely "depreciated." Only in extreme cases 
may capital write-o.ffs be used for such risk costs. O:>m-

) pletely "depreciated" assets may also be a reflection of post
( poned replacement, especially during periods of reduced 
output.• 

Although the question of changes in cost attributable to 
variations in asset prices is still a serious one, it would not 
be crucial in industries with comparatively little technical 
change and relatively constant prices of new assets. Cer
tainly such circumstances would be most favorable for the 
approximation of the theoretical costs. But there is virtually 
a complete void of public information on specific "normal 
depreciation" and "burden" costs; the lack is understanda
ble, because such information is used exclusively by the 
enterprise in the formulation of decisions and would not 
generally be of interest even to governmental agencies. 
This would, therefore, appear to be a most fruitful problem 
of research via the case study method. 

, I, 

. The preceding discussion of the allocation of fixed costs 
over time suggests two observations for the statistical meas

. urement of cost functions and indicates the relevance of 
such results to explanations of the pricing decisions of busi
ness executives. In the first place, since studies of cost
output relations have relied on financial accounting data 
which typically utilize straight line methods of "deprecia
tion," there is introduced into the cost function an impor-

~
tant element of linearity which iS solely attributable to the 
accounting techniques. An "economically correct'' alloca

on might yield significantly different results. Second, the 
purpose for which cost allocations are made must ever be 

1 borne in mind. "Allocated fixed costs" may not be equally 
pertinent to such decisions as income calculations, tax pay-

41 For pricing purposes the inclusion in costs of "depreciation costs" 
for assets that have been completely "depreciated" has interesting in
ferences for the problems of cyclical price "flexibility," especially where 
postponed replacemem: is possible. 
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ments, dividend policy, registration with the Securities and 
Exchange Commission, insurance valuation, and particu
larly price formation. It is immediately evident that the 
Bureau of Internal Revenue may prescribe somewhat dif
ferent depreciation rates from those adopted by business 
executives. In fact, 11 out of 18 concerns, each in a dif
ferent industry, replying to a questionnaire of the National 
Association of Cost Accountants reported that they kept 
different records of depreciation for "cost accounting and 
tax purposes." 41 This practice need not be condemned as 
inconsistent or as constituting a double standard •. In a simi
lar way statements filed with the Securities and Exchange 
Commission may, because of the special purposes of these 
registrations, contain still other valuations of assets than 
those used in either tax reporting or income accounting!8 

Under such circumstances the primary function of the in
come account pertains less to history than to "the light 
which it throws upon expected earnings in the future." 49 

It must be recognized that these special purposes would re
vise even correct economic valuations, although perhaps 
not as much as those involved in the conventions of straight 
line "depreciation" charges. 

6. Research Possibilities 

There can be no doubt that the subject matter of this 
chapter, with special reference to pricing decisionst consti
tutes one of the most important fields of empirical study. 
But it is correspondingly difficult. At-least two fundamental 
distinctions must be drawn if a start is to be made. For one 

tr Op. cit., p. IOSJ. There can be little doubt, however; that the con
ventions introduced for one purpose frequendy affect others. Deprecia
tion rates prescribed by the Bureau of Internal Revenue may come to 
be adopted by enterprises in cost and financial accounting. See debate 
on this point: Nllti01Uil Association of Cost Accountants Yeflf" Book 1939, 
PP· 197-99· . · . 

u Jerome N. Frank. Address to the Controllers Institute, reprinted 
in /ounurl of Accormttmey (November 1939). · · 

• George 0. May, op. cit., p. S· 
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thing, there can be little sense to a general purpose alloca
tion of "overhead" over time. Each type of decision
pricing, income calculation, taxation, replacement, and divi
dend policy-may require its special purpose concepts of 
costs "properly assignable to a given period." Secondly, 
every calculation of "depreciation" costs for a single period 
involves a particular set of expectations about the future 
performance and price of the asset. Such costs cannot de
pend upon "past performance" alone. 
r ( 1) The tendency of those costs that are fixed relative to 
output in any single accounting period to change as a pro
~rtion of total costs needs examination. { On general 
grounds there are reasons to suspect that the proportion 
tends to increase. This variation, both within the business 
cycle and over long periods, could be the subject of a valu
~·· . - -

(z) For certain types of "factors" there is almost no 
generally available information as to "price" variations. For 
instance, indexes of tax rates (real estate) and insurance 
scales are scarcely available at all. An empirical study 
would have to try to surmount the exceedingly difficult 
problem of different bases of valuation; yet the movements 
of such "rates" are not generally known. It probably would 
be necessary to present a great many classifications rather 
than a single index number. 

r] (3) There is need for studies of the "depreciation policy" 
(of individual enterprises. Most work so far has emphasized 
the relation between reserves and investment expenditures. 
But the role of "depreciation" in other decisions-pricing 
and dividend disbursement-needs much more empirical 
data. 

(4) With engineering assistance a worth while investi
gation could be made of the relative importance of ttSe and 
time depreciation for various !Y£t'S# of assets in different 
industries. 

(s) Although a few studies have dealt with the "depre
ciation" policies of a small number of relatively large 
enterprises by the questionnaire technique, little evidence 
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has been brought forward to show how typical these poli
cies may be considered. In particular, information concern
ing the practices of smaller enterprises is scarce. A detailed 
study of the practices and regulations of the Bureau of JP
ternal Revenue would be enlightening in this respect. 



Chapter V 

COSTS AND RATE OF OUTPUT 

EMPIRICAL STUDIES OF COST 

FUNCTIONS 

THE precedin~ "' .... pter explored the problems of designat
ing, for any single accounting period, those costs arising from 
the use of resources and equipment which contribute to 
the output of more than one period. Such a discussion is a 
necessary introduction to measurement of the cost function 
in particular ~nterprises. The presept chapter will examine 
some of the other problems which arise in an empirical 
study of cost functions, survey the investigations that have 
been made thus far, discuss the techniques utilized, and at
tempt to appraise the significan~e of the results that have 
been obtained. 

How costs are influenced by variations in the rate of 
utilization of plant has been the subject of two principal 
types of inquiry. The first depicts a relationship existing 
over preceding accounting periods; the second, while 
necessarily based on the experience of the firm, attempts 
to show the probable relationship in the next period. Stud
ies in the first category consist largely of investigations 
undertaken by econometricians with the purpose of ccap
proxirn.ating" the cost functions of economic theory; they 
usually include break-even charts constructed for invest
ment analysis. Those in the second group are developed 
by accountants, engineers and business managers; these are 
designed to provide· constructive information for the 
formulation of . decisions concerning output, costs and 
pnces. 

8o 
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1. Problems in tbe .Measurement of Cost Functions 

Since controlled experiments relating to costs have not 
been undenaken on any appreciable scale,1 it has been 
necessary for investigators to rely almost entirely on the 
accounting records of particular firms. These data show in 
accounting form not only the components of cost but the 
total cost for successive accounting periods. The variation in 
these costs from one period to the next is ordinarily the 
result of a large number of influences. Any statistical ap
proximation of the cost function in specific instances must, 
therefore, involve these two steps: ( 1) elimination of the"' 
effects of those factors, other than variations in output, 1 

which impinge on costs, and ( 1) measurement of this( 
residual relationship between costs and the rate of utilizaj 
cion~ 

The task of approximating a cost function might appear 
superficially to be simply a question of choosing the appr~ 
priate statistical technique whereby the influence of one 
variable may be isolated from among many. But before 
any particular statistical methods can be used, a large num
ber of questions of defuiition and interpretation must be 
recognized and possible sources of confusion clarified.! 
Issues of this sort arise when one attempts to translate 
accounting data into the simplified conceptual scheme of a 
cost function and to adapt them to statistical analysis. In the 
pages immediately following, these difficulties are discussed 
and an endeavor is made to indicate the limitations of 

1 A number of experiments in the field of agricolture have measured 
the relatiord between .such input factors as seed. labor, and fertilizer 
on the one hand and product on the other. See U. S. Depamnent of 
Agricolture, Input-Output Relationships ;, Milk Production, Technical 
Bulletin Brs (May 1941). From input-output functions with given factor 
prices, total cost functions can be derived. For a swnmary of some of 
these studies, see E. H. Phelps Brown, ""The Marginal Efficacy of a 
Productive Factor-First Report of the Econometrica Committee on 
Source Materials for Quantitative Production Studies." Ectmtmretric11, 
IV (Apri11936), pp. UJ-37· It must be remembered that studies of input~ 
~tput relations are not equivalent to inquiries c:ooceming cost func
nons. 
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possible solutions in order that particular studies may be 
evaluated critically in the next section.• At the outset, cost 
studies are presumed to refer to a single enterprise as the 
unit of decision formation in order to avoid arbitrary alloca
tions of cost among component departments. · 

( 1) The familiar cost function of economic theory 
applies only to one point in time and under equilibrium 
conditions is strictly timeless. All statistical approximations 
to such relationships must, however, be based upon ob
servations in different periods. Consequently statistical cost 
functions, like statistical d~mand curves,• must proceed on 
the assumption that the Jheoretical relations being approxi
~~~~d are either unchanged during the period of observa
tion or change in a definable and measurable way. If the 
theoretical cost function does vary during a period, but 
no correction for a particular pattern of change is made 
in the statistical analysis, .the statistical cost function must 
be an average for the period. The longer the period of 
observation (i.e., the· greater the number of values), the 
more confidence can be placed in the derived statistical 
relationship, but the less relevant are the results for a 
picture of the cost-output relation to be met in a particular 
decision of the enterprise. The tendency on the part of 
some interpreters of statistical demand and cost curves to 
regard. the derived results as valid for every instant in a 
period is an unfortunate one. For a statistically derived cost 
function must be either an average relationship for a period, 
a relationship constant through a period, or one that 
changes according to a specified pattern. 

I The issues discussed here have been treated in a study by Joel Dean. 
"The Relation of Cost to Output for a Leather Belt Shop," Technical 
Paper 2 (National Bureau of Economic Research, 1941). See also, Hans 
Staehle, "Statistical Cost Functions: Appraisal of Recent Contributions," 
American Economic Review, xxxn {june 194Z), PP· JZI-3). 

s Many of the difficulties and limitations encountered in the derivation 
of statistical cost functions are common to any attempt to approximate 
statistically the concepts of comparative statics. Others are peculiar to 
empirical cost studies. See Henry Schultz, The Theory trnd Measure
ment of Demand (University of Chicago Press, 1938), pp. 3-1sz, for a 
discussion of the measurement of demand curves. 
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( z) Related to the problem just described is a second 
one-the choice of the period of observation-which arises 
in the attempt to determine an empirical counterpart to a 
cost function. The period should be long enough to per
mit a number of observations covering a wide variation 
of output; but it is true also that the longer the period, 
the greater is the possibility of technical change, affecting 
both processes and products, for which existing statistical 
methods .do ~not make adequa~e allowance. Furthermore 
the relationship between costs and the rate of utilization of 
plant for an increase in output may differ from that pre
vailing when output is decreased. Such a cost function 
would be said to be irreversible. If the interpretation of 
statistical cost functions is to be clarified, both the length 
of the period of observation and the reversibility of the 
function require careful study. One may then check the 
reliability of the results by taking different periods of 
observation and comparing . the effects of expanding and 
contracting output in particular periods. 

( 3) Certain restrictions on the interpretation of statisti
cally derived cost functions arise from the fact that ob
servations are not contifluous. The accounting data apply 
to discrete intervals, which in some instances may be as 
long as a year, in others as shon as a fonnight. Values for a 
single observation (e.g., a year) which sum the cost and 
output from day to day cannot reveal the relationship 
existing at any time within the year unless the assumption 
is made that the cost function remains constanyor changes 
in a definable pattern during the interval embraced by a 
single statistical observation. As was analogously argued 
above in ( 1) for the total period of observation, the practi
cal result of these alternatives is to make the derived re
lationship an average for the discrete interval. The statisti
cal function must ignore the problem of the extent to 
which the value for any discrete interval is determined by 
the rate of change of output within the interval. It begs 
the question of the behavior of total costs at differing 
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rates of output 'Within the interval of observation.• Two 
periods may have exactly the same output but the costs 
may differ simply because of the rate of expansion or con
traction of output during the period. The longer this inter
val the more serious the limitation. 
· (4) · A related problem encountered in the transition 
from the cost function of economic theory to its statistical 
approximation is the difficulty introduced by variation in 
the sizes of orders.• The output of two periods might be 
the same, ~xcept that in one case it co~isted of a large 
number of small "runs" which might increase costs. Or 
output might be increased from less than "capacity" to 
"capacity" by gradual steps or by a single step; in either 
case the cost-output relations could hardly be expected to 
remain unchanged. It is possible to recognize the influence 
of this factor by making the size of orders or the rate of 
-change of output explicit determinants of costs along with 
the level of output itself. 

(s) A rather simple, but sometimes neglected, limitation 
to the interpretation of any statistical cost function is the 
fact that it can apply only to .the actual range of output. 
It is probably even more dangerous to project cost func
tions to volumes of output that have not been achieved 
than to project trends into the future. Furthermore, since 
extremes in the volume of output seldom occur as fre
quently as more "normal" values, and hence do not offer 
as many points of observation, less confidence can be 
placed in· the . shape of the derived cost function at its 
extremes. This conclusion is of particular importance, be
:cause the costs for extreme values of output attract the 

t To a certain extent the effect on costs of the rate of change of out
put-calculated from outputs . in successive periods-may be accounted 
for and eliminated from the cost function, but the available techniques 
are not adequate to deal with all the variations which can and do take 
place within the accounting period. 

On some of the effects of change of output within the .interval, see 
Caleb A. Smith, "Cost-Output Relation for the United States Steel 
Corporation," Review of Ec011omic Statistics (November 1941). 

5 This point is listed separately because output is ordinarily varied in 
increments larger than a single "unit" of product. 
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most comment from business executives and persons inter
ested in the consequences of business decisions.§ . ~ · . , 

( 6) It is often a rather difficult task to make· certain 
that the observed values of output and costs apply to the 
same period. A cost function· in which the costs . of one 
period were related to the output of another would ordi• 
narily be meaningless. The longer the time during which 
goods are in process. the greater is the likelihood of this 
type of distortion. Expenditures may be recorded most 
heavily while goods are being processed, whereas output 
may not be recorded until the goods have undergone 
finishing operations on which expenditures are. smaller~ 
Thus cos~ may be accounted in one period and the output 
to which they contributed in another. When the volume 
of output is being varied rapidly, this lack of synchroniZa..:., 
tion in the cost and output records may introduce 'serious 
distortions ,unless lag corrections are adopted. Again, lack 
of comparability may arise because of variations in the 
time between the incUTTence of expenses or completion of . 
output and the recording of these events.• 

( 7) One of the most perplexing aspects of the attempt 
to approximate cost futlctions is the question of the units 
in which output is to be measured. If each firm produced 
a single, homogeneous product, as is so frequently assumed 
in simplifications of economic theory, the measurement of 
output would be only a matter. of counting these units.· 
But (as was noted in Chapter III) in reality firms or even 
plants produce many different styles, grad~ models,· and 
sizes of a "product" as well as many different "products.",. 
When output is heterogeneous and composed of items 
which pass through substantially the same production 
process, so that their individual costs cannot. be isolated 
by separate study of various divisions of the plant, a com-

• The fundamental ditliculty of calculating costs (and in~~) for. a' 
period short of the life of an enterprise, discussed in detail in the pre-· 
vious chapter, is again relevant. : . . . 

' The problems of calculating the costs of specific .. prodUCIS'" are 
discussed in Olapa:r VIII. . 
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mon denominator must be found if the relation between 
cost and "output" is to be examined. 1 

The major alternatives in the measurement of output for 
comparison with costs can be briefly surveyed. (a) The 
units of input factors may be an acceptable index of the 
volume of output in some instances. In oil refining, for 
example, the input. ef crude oil is fairly homogeneous, 
while the output is. composed of highly heterogeneous joint 

· products produced in varying proportions. H the rate of 
activity of the plant is satisfactorily reflected by the rate 
of input of the major homogeneous raw material, and if 
the range o1 variation in the proportion of different prod
ucts is not wide, the use of input factors may be taken as 
an index of output. (b) Since it may be impossible to 
reduce the measurement of output to a single dimension, 
more than one measure of output may be used as separate 
independent variables in multiple correlation analysis.tFor 
example, in a study of the relationship between cost and 
railway traffic volumt; it might be necessary to measure 
'"output'' in terms of passenger miles, freight ~on miles, 
movement of mail and express, etc. (c) A composite index 
of output necessarily involves the determination of the 
relative importance or weight to be attached to the various 
products making up the composite unit. The weights sug
gested in particular cost studies include: the relative prices 
of the products, the amo~t of raw' materials entering into 
the different products, and their variable . or total c~ 

•For a general discussion of production index problems, see Wassily 
Leontief, "Composite Commodities and the Problem of Index N~rs, .. 
Ec0111J11tetric11, IV (January 1936), pp. 39-59; Arthur F. Burd'( '7he 
Measurement of the Physical Volume of Production," Qrurterly ]tJUmllll 
of Economics, XLIV (February 1930}, pp. z.p-6z; Edwin Frickey, 
"Some Aspects of the Problem of Measuring Historical Changes in the 
Physical Volume of Production," EzplorllriO'III;, Economics, Notes ad 
Essilys eomributetl ;, brmor of F. W. TIIUSsig (McGraw-Hill, 1936), 
pp. 4n-M. and '7he Theory of Index-Number Bias, .. R.tNiev of Ec._ 
runnie Stllristi&s, XIX (November 1937), pp. 161-73; 0. N. Anderson, 
"'n the Question of the Construction of an Internationally Compara
ble Index of Industrial Production, .. Publicllritms of the Stllristi&lll lmti
tute for Economic Rese•cb, No. 1 (St:ate University of Sofia, 1937), 
pp. 121-)1. 
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In addition to empirical studies of cost functions, output· 
indexes have been made to' measure "productivity" and 
industrial activity, and to serve as a basis for some national 
income estimates. A system of weights adapted to one of 
these types of study may be quite misleading if applied to 
another. For instance, output weighted by the relative 
prices of constituent items may be useful for national in
come purposes but inadequate for cost purposes. If relative 
prices differ because of variation in the character of com
petition, national income as a flow of services which satisfy 
given tastes can be regarded as affected by this fact; but it 
makes little sense to argue that output is any different for 
purposes of calculating a total cost function. The best 
weights for individual products, in the construction of 
composite indexes of output for cost functions, would 
usually appear to be their direct costs. Only if relative 
prices were a reflection of difference in relative costs would 
price weight be theoretically valid for outpur in the cal
culation of cost functions. 

Regardle~ of the system of weighting used for indexes 
of output, the ~umption must be made that the weight 
of each individual element in the composite unit remains 
unchanged throughout the period of observation. The 
longer the period of observation the I~ likelihood there 
is that any proportion of component products will remain 
unchanged. 

When indexes of output for all the products of a finn 
are utilized in the calculation of cost functions, the results 
are not directly applicable to individual products. If an 
attempt is made to analyze the pricing policy for a single 
commodity, it is necessary to investigate the extent to 
which the composite output unit is typical of the fluctua
tions in output of that commodity. Since the index of out
put is a weighted average, it is possible that it will not be 
typical of any particular commodity. This may be a serious 
limitation where the relative proportion of various com
modities in total output fluctuates a great deal. 

(8) If the influence upon costs of variations in the rate 
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of plant utilization is to be isolated statistically, other in
fluences must be measured and eliminated. The designation 
of the other influences that may be expected to affect costs 
substantially, and the choice of the methods for eliminat
ing their influence are both vital steps. The former is 
important because the.residual relationship is assumed to be 
the cost function. H the impact of cenain factors is not 
removed,· the cost-output function is distoned. Strictly 
speaking, it is impossible to be cenain that the effects of all 
other factors have been eliminated. After corrections have 
been made, the residual variations in cost are assumed to 
be solely the result of variations in output. The effect of 
"technical changes" can be expected to present panicular 
difficulties;. one cannot be cenain that plant, equipment, 
supervision and products have remained exactly the same 
even over shon periods,' for in many industries they are 
subject. to frequent and constant modification. As for the 
choice· of methods for measuring and 4eflating the effects 
of factors other than ·output, it is imponant because of 
the different shapes of cost functions that may result. H, for 
instance, the influence of factor. price movements is to be 
eliffiinated from costs, Jthe investigator will have to decide 
(?D the extent of detail in the classification of factors, and 
on what constitutes a change in factor prices. 
, . ( 9) The reliability of a measurement of a cost function 
must depend also upon the selection of the equation to 
summarize the cost-output relationship. Since marginal cost 
is the slope of the total function, the adoption of a linear 
regression necessarily results in constant marginal costs. 
Extreme care must be utilized, therefore, in the choice of 
the ·mathematical function or the 'freehand curve used 
to summarize the observed relation between costs and out
put. While the adoption of higher order equations will 
improve the statistical fit, the crucial question is whether 
the greater number of constants results in a "significantly"· 
improved summary relationship. Statistical tests can be 
used to weigh the relative merits of proposed equations. 

• See Chapter X. 
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Perhaps the simplest of these tests would plot the paired 
differences between successive observations of costs and 
output. Some clue as to the shape of the marginal cost 
function is then derived independently of deductions 
from a mathematically fitted total function. Or the "no 
hypothesis test" can be applied; this is a device for calculat
ing the probability of obtaining the observed results from 
the several suggested functions. U the observed results 
could have been obtained only with small probabilities 
from a fitted function, the particular hypothesis can be dis
carded. Finally, the analysis of variance technique permits 
a judgment on the relative "goodness of fit" of several 
functions.10 

The preceding points indicate most of the imponant 
questions involved in an empirical approximation to a cost 
function. These problems arise in the process of attempting 
to approximate the cost function of economic theory. They 
have been enumerated, not in order to suggest that it is 
futile to try to derive exactly the cost function of the . 
economist, but rather to focus the issues on which empiri-, 
cal studies must be appraised. One study may be adjudged 
superior to another, or an investigation in one industry 
more feasible than in another, according to the way in which 
the issues outlined above are treated. 

Since the complexities of experience cannot be com~ 
pressed into the simplified models of economic theory, 
some way must be found to evaluate statistical results. The 
acceptable tests of the significance of such results fall into -
two categories~ First, there are the statistical tests of the 
extent to which the derived relation between output and 
costs fits or "explains" the observed costs. In the period 
of observation the cost function permits a "prediction" of 
costs from output. Tests of this son indicate the degree of 
reliability that may be credited to such "predictions." The 
second type of test is much less definite, though equally 

lG For further discussion and illustration of this technique, see Joel 
Dean, Statistical Cost Functions of • Hosiery MiU (University of 
Oticago Press, 1941), pp. 37-59-
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imponant; it gauges the sigriifi~ance of empirical results 
in terms of consistency with other types of information
the impressions and opinions of business executives, and 
logical deductions from information that can be accepted 
with greater confidence. 

2. Empirical Studies of Cost Functions 

Two distinct types of investigations have attempted to 
determine the cost function of economic theory; they are 
to be differentiated by the methods employed. One group 
of-studies has applied to the cost records of preceding 
periods statistical techniques of varying refinement in order 
to isolate the effects of variations in the rate of output from 

· other factors presumed to influence costs. Kun Ehrke 11 

in Germany, Theodore ·o. Yntema,12 Joel Dean 13 and 
Roswell H. Whitman u in the United States have derived 
a . number· of these empirical cost functions from the 
accounting records of panicular firms. Such cost functions 
will be designated as "statistically derived" to distinguish 
them from another· group of empirical _cost-output studies. 
The second type of inquiry lies between that just indicated 

n Die Obererzeugrmg in der Zementindustrie t~on 18;8-1913 (Gustav 
Fischer, Jena, 1933). 

11 United Stlltes Steel Corporation TN .E.C. Papers, Comprising the 
Ptnnphlets tmd Chllf"ts Submitted by United Stlltes Steel Corporation to 
the Temporlll"y Nati011111 EconO'I'Idc Committee (United States Steel 
Corporation, 1940), VoL I, pp. :UJ-JOI. See also citation in foomote 19> 
below. 

u Statistical Detemzi1ultion of Costs, with Special Reference to Margi
N Costs (University of Chicago Press, 1936). Chapter ll contains a 
summary of cost studies concerned with the effects of variations in 
output. See also Sttzti.rtical Cost Functi0111 of 11 Hosiery Mill and "The 
Relation of Cost to Output for a Leather Belt Shop" and "Department
Store Cost Functions," Studies in M11them11tical Economics 1111d Eco
runnetrics, edited by Oscar Lange, Francis Mcintyre. and Theodore 0. 
Yntema (University of Chicago Press, 1941), pp. 111-54-

1& "Cost Functions in the Department Store" (in manuscript). See also 
"Round Table on Cost Functions and their Relation to Imperfect Com
petition," Ameri&1111 Ec0111»11ic Revie<W, Supplement, XXX (March 1940), 

pp. 4CJO"Olo 
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and break-even charts, discussed in Section 3· Studies of 
this sort are estimates by engineers and accountan~ pre
sented as cost functions and focused on past experience. 
A number of these inquiries have been made in Germany 
by E. Schmalenbach, 11 Reinhard Hildebrandt, 18 Herbert 
Peiser 11 and others.18 Cost functions derived in this fashion 
will be labeled "estimated" in order to distinguish them 
from those "statistically derived"; the terms are in no wise 
intended to reflect upon the relative accuracy of the 
empirical cost functions. 

Attention will be directed first to the "statistically de
rived" relationships between cost and output, for which 
Professor Yntema's study of the United States Steel Corpo
ration will be used as an illustration. This choice. follows 
from the fact that the Steel Study 19 is the largest and one 
of the most complex yet undertaken and has received wide 
attention through the hearings of the Temporary National 
Economic Committee. If a problem as perplexing as the-
cost function for the entire United States Steel Corpora-i 
cion can be solved satisfactorily, the same methods may J 
well serve in simpler cases. The use of Professor Y ntema!( 
study will also permit comparisons with two other inquiries 
based only.upon published quarterly and annual statements 
of the United States Steel Corporation: the investigation 

u Selbstkostenreclmung und Preispolitik (Gloeckner, Leipzig, 1934). 
1& "Geschaftspolitik auf Mathematischer Grundlage," Technik und 

Wirtschaft, XXIV (1931). 
u Der Einfluss des Beschiiftigungsgrades auf die industrielle Kosten

ent'Wicklung (Gesellschaft fiir Betriebsforschung, Berlin, 1919). 
u H. Miiller-Bemhardt, lndustrit:lle Selbstkosten bei schwankendem 

Beschiiftigungsgrad (Berlin, 1915). A Danish author, lvar Jantzen, has 
made several studies, among which "Voxende U dbytee i lndustrien," 
National-konomisk Tidsskrift, LXII (1914) appears to be the most im
portant. Also see the study by Hans Bolza, "Kostenstudien mit Erfahr
ungs-Zahlen aus der Praxis," Nordisk Tidsskrift for Teknisk fJkonrmde 
<June 1937), PP· 97-109. 

1
' "Steel Study" will refer to the investigation presented by the United 

States Steel Corporation to the T.N.E.C. For this reference see, Hearings 
Before the Temporary National Economic Committee, 76th Congress, 
yd Session, Pllrt z6, lrtm lltld Steel Industry, January ZJ, z+, lltld z1, 
lg.p. 
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of Kathryn H. Wylie and. Mordecai Ezekiel, 20 which 
"statistically derives" a cost function, and the break-even 
chart adopted by Walter Rautenstrauch.21 The present dis
cussion deals with the Steel Study as an example of tech
niques that may be used to meet the difficulties (inherent 
in any empirical study) mentioned in the preceding section, 
and does not attempt to be a comprehensive critique of 
this particular investigation. 

The procedure followed in the Steel Study can be sum-
marized in three major steps: _ 

· (1) From the annual profit and loss statements of the 
.corporation, summarized for the Federal Trade Commis
sion (February 17, 1939), annual total cost figures for the 
period 1917-38 were obtained by the summing of the fol
lowing items: · 

. . .. 
Operating Costs, including cost of goods sold, operating ex-
. · penses of transportation, etc., selling ;tnd administration, 
' taxes (other than income and profit) ,22 depreciation _and 
· "depletion · · · · ,' 

, Idle Plant Expense · 
· Interest on Mortgages and Bonds 

., _:r·- ;: ; . 
~he. t!Jtal ~ost. figure 23 was corrected for the duplication 
~volved in inter-company transactions between subsidiaries 
of the United States Steel Corporation. This was a neces
sary. adjustment, since "the inter-company sales of any 
one company constitute the costs of the other, and since 
inter-company profits are eliminated from inventory valua-

10 "The Cost Curve for Steel Production," journal of Political Economy, 
XLVIII (December 194o), pp. 777-$1.1. 

11 The .. Economics of Business Enterprise (John Wiley and Sons, 
1939), PP· 303-€19-

n Income and profit taxes are not considered "costs"; they vary with 
profits rather than in any independent way with output. In this section 
the term "taxes" will always refer to nonincome and profit taxes. 
._ 28 Discounts from purchases were first subtracted from the above 
total. Accounting practice charges the corporation or its subsidiaries the 
list price of purchased materials and supplies, regarding discounts as a 
debit item. Costs for the present purpose required the correction, pro
viding a net figure on purchases involving discounts. 
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tions in making inventory adjustments, both costs and 
sales and revenue are inflated; from a consolidated view• 
point, by the amount of the inter-company items • ~ ." u 

(z) Since the output of the United States Steel Corpo
ration consists of at least fifty thousand steel "products" 
and a multitude of nonsteel items such as cement, coal and 
iron ore, and transportation services, a major step in the 
study was the construction of a measure of output with 
which to compare costs. This was accomplished by cor
recting the actual tons of each product shipped in each 
year by the ratio of its average mill costs to the average 
mill costs of all rolled and finished steel products in the 
period 1933-37· Each ton of a product whose 1933-37 
average mill cost was less than the average of all- rolled . 
and finished products was weighted proportionately less 
than a full ton, while products whose average mill cost was 
above average counted proportionately more than a full 
ton. The number of tons of all products was converted into 
equivalent tons of "average cost rolled and finished steel 
products." In similar fashion the output of rolled and 
finished products was adjusted to include "the equivalent 
tons of steel represented by the products other than steel 
which are sold on a tonnage basis by the Corporation's 
subsidiaries." 25 One further aspect of the measurement of 
output must be noted; the data used in constructing this 
composite index refer to tons shipped (rather than pro
duced) in the year.28 This gap was "bridged" in the Steel 
Study by the statement that "the amount of inventory 
fluctuation is relatively small • • • and the effect on the 
ultimate cost computation is negligible." 27 

( 3) Since variations in these total costs were obviously 
due in part to fluctuations in the prices and efficiencies of 
input factors, a series of corrections had to be used to re-

u United States Steel Corporation, T .N .E.C. Papers, I, pp. 237-38. 
111 /bid., p. Z39· Cement products are apparendy excluded. 
11 That such a prob!em would arise was noted in Section 2; the cost 

data refer to the goods produced in the year. 
IT Ibid., P· 141· 
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move the effects of these influences on total costs. To this 
end 1938 was adopted as a base, and costs were recon
structed on the assumption that factor prices and efficien
cies then prevailing had been constant through the whole 
period. Four corrections were made: (a) Total payrolls 
were adjusted to the 1938 level of average hourly earn
ings.28 (b) "Other expenses" than payrolls and (nonprofit) 
taxes were presumed to be largely purchased supplies and 
materials, and one half of this total was corrected by the 
Bureau of Labor Statistics index of wholesale commodity 
prices other than farm and food products related to a 1938 
base.29 (c) To correct tax costs for variations in tax rates 
during the period, the 1931-38 relation between taxes and 
"output" 30 was projected to the 1917-31 period. Two 
linear relationships between taxes and output were found 
in the data if the period was split at the year 1931. The 
19p~-38 relationship was projected backward to the earlier 
period to eliminate the consequences of tax rate changes. 
Actual values were used in the •931-38 period. (d) Since 
numerous changes in the techniques of production took 
place in the period, it was important to eliminate their in
fluence. Total costs, corrected as just indicated, were plot
ted against "output" and the deviations from a least-squares 
straight line were plotted with time as the independent 
variable. A straight-line fit through these deviations was 
presumed to measure the influence of changes in technique. 
Elimination of this effect on cost resulted in the final re
lationship between costs and output. A straight line sum
marized the relation with only small deviations, as can be 

• 2a Throughout the discussion wage rates and average hourly earnings 
are identified. The correction is made for variations in wage rates for 
which an index of average hourly earnings is tacidy presumed to be a 
suitable measure. For instance. see ibid., p. 246 and Table u, entided 
"Adjustment of Payroll to 1938 Wage Rates." The caption in the table 
is "average hourly earnings." 

29 No argument for this procedure was given except, "in order not 
to overadjust, only one half of the 'other expense' items have been ad
justed." Ibid., p. 249· 

so The measure of output was discussed under (2) above. 
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seen from Olart 1, indicating a linear empirical cost func
tion or a horizontal empirical marginal cost function, 
within the range of observanon.11 

Substantially similar results were found by Kathryn H. 
Wylie and Mordecai Ezekiel "Even with the more accu-

Chort 1 

RELATIONSHIP BETWEEN TOTAL COSTS OF OPERATION 
AND VOLUME OF BUSINESS - 1938 CONDITIONS 

U. S. Steel CorporatiOn end Subsidiaries 
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rate data • • • the results secured by the Corporation 
[Yntema's study] were very similar to those secured by 
our study." Perhaps the only significant difference is the 

11 1t is important to Dote that the effect of all these corrections did 
DOC: substantially alter the shape of the eos1: function calculated from 
unadjusted data. In the fonn y = a + bx. the latter was Suo,no,ooo 
+ SsH•X. when: 1: is a "weighted ton .. of output. The COI'I'eeted func
tion was S•Bz,ooo,ooo + Sss-7JlL The corrected function fits the ob
ler'Ved values better, but the difference in the fit between the two 
functioos ia DOt sttiking. Compare ClJart I (ibid., p. z.to) with ClJart 7 
(p. zss). which is reproduced above. 
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fact that the \Vylie-F.zekiel investigation found "there was 
evidence of a sharp downward trend in labor requirements 
per ton, for given rata of output from 1910 to 193~ with 
little .change thereafter." Even this di1ference must be 
viewed as tentative since the regt'C55ions of C05lS on wage 
rata and efficiency in the \Vylie-Ezekielsmdy were sub
ject to a wide range of error.a.• 

\\'bile a comprehensive critique of the procedure of the 
Steel Study is beyond the scope of the present survey, .. 
it is important to form some judgment as to the reliability 
o~ the results. The present concern is with the degree of 
confidenCe that can be placed in the shape of the statisti
cally derived cost function. There is evidence that the 
techniques used in the Steel Study to meet the problems 
which arise in every such inquiry (Section r) have intro
duced some linear bias into the cost function. Hence, the 
methods of investigation alone may account for a linear 
~ function in plal;e of the conventionally ~ed, in
verted ogive. The p<&il>le sources of this son of bias can 
be examined briefly. 

· •Two f1i the Wylie-Ez.ekiel malyses (based oo amm:d data) mow 
slightly drclining margUW. cosu duooghout the rmge f1i ubsened 
output; the quanmy data n:veal • .lioear toal cost fUocboa. 
. The Sb1dy f1i Bernard R Tupkis md R 0. Rogers. •Aim-Hums ol 

I..abcx per Unit ul Output in Su:el Almufacoue, • Mtnrtbly L.lxlr 
Rft1ieu (M2y 1935). p. u6r. is ima:estiug in this coo......-riam. Almboun 
plom:d against pemeaage f1i apEiry in· dlo rmge ol -- pen:all" 
yield a oep:m: ~ relariombip bot a rising i:ta:ttmt:ilt3l (marginal) 
rebriumhip-

•The Uoired Swl:s Coal Qwnmissioa deftluped a fUI'IIIOla ia 19%J 
f« the derrnnimriun uf "'iouanem::af" cOsts, Although appuamy DO 

ebhunre caJmlaricms are made. there is reasoa ID belieTe that n.riatioos 
in the nre ul output io cauin ranges would marerially aifea costs 
because of the impmt:mce of pumpiug charges mel 'ftDtilatiua. See 
W. C. Tnpoell mel Ralph Osley. The Bitambwas CINl bubmry Clitb • 
Survey of Cmrrpetiltg Fflels, Fedenl Ewt:rgeocy Relief Admioistm:ioo 
(molrignpbed. Decnnbei 19JS). pp. Bt-86.. 

II F « a debiJed cJ.isrnssioo of the udmiques used ia the Sbldy. see 
the testimony f1i Mema G. de Clnzem. Louis R Bean, MOI'decai 
Ezekiel mel Manio Taio::l befun: the Tempruy NaDooal Ecoonmic 
Cumminre,. Jmuuy Z). 19f0. See aJso CaJeb A. Smith. lot:. Qt., 'W'bele 
the lioearity bias is discussed at leogtb. 
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(a) In order to correct costs for changes in the efficien
cies of input factors, a straight line was fitted to the devia
tions from a cost-output regression line. Employment of 
this device is equivalent to assuming that changes in "tech:.. 
nology'' affect costs in a constant fashion ~ough an 
phases of the business cycle.• Chapter VII will demon
strate that this is probably not the case; technical changes 
can be expected to reduce costs by a larger extent at some 
phases of the cycle than at others. If these changes reduce 
costs most when output is largest, as there seems some 
reason to believe, then the observed cost values at high 
levels of output are "too low'' compared to what they 
would have been without the technical change. T d make 
larger corrections for technical change at higher levels of 
output would introduce an increased slope into the cost 

function. · 
(b) The influence of variations in wage tates on pay

rolls was removed by an index of average hourly eamirigs. 
This presumes that both series show equivalent patterns 
with respect to variations in output. A consistent tendenci 
for average hourly earnings to increase more than rates 
with increases in output (and vice versa for decreases in 
output) would result in an overcorrection of payrolls and 
an underestimate of costs at the higher output levels. That 
such a relative pattern of earnings and rates is probable 
for the United States Steel Corporation follows from the· 
discussion in Chapter VI. Earnings may be expected to rise 
faster than rates because of better coordination between 
piece workers at higher output levels, graduated bonus. 
payments for increasing output (important in the steel 
industry), greater effort of wage earners when large back-' 
logs of orders exist, and technical changes ·which can 
operate directly on earnings under piece rates. Variations in 
the composition of the working force between different 

• Th~ ~ner in Otart 6, ibid., p. zn. where the technical change· 
~rrecnoo ~made. fits~ regression line very poorly. The regnssion 
line drawn m the chan • markedly influenced by the single year 1917. 
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pay levels at different rates of output are certain to affect 
payrolls. But no simple pattern can be deduced." 

(c) The effects of changes in tax rates were eliminated 
by extending the linear relationship for the period 1931-38 
to the years 1917-31. Such a technique really assumes a 
linear. function for at least this single element of cost and 
tends to introduce linearity into the total cost function by 
restricting the segment of costs in which any nonlinear 
relationships can be found. If the same methods had been 
used to deflate all "factor'' prices, the total function would 
necessarily have to be linear.37 The aggregate effect of this 
method of eliminating tax rate variations is probably not 
large in the Steel Study. 

(d) The acceptance of the Steel Corporation's alloca
tion of overhead. over time can also be expected to intro
duce a bias into the cost function, and in general a linear 
bias. As was noted in Chapter II, any specification of 
".fixed" costs to accounting periods shorter than the life 
of the enterprise must involve estimates of the future per
formance of the finn, and hence rule-of-thumb methods 
in the calculation of costs. The conventional methods of 

38 It is commonly supposed that as _output expands the occupational 
composition of the working force contains a smaller proportirm of 
higher paid positions, an idea probably derived from the notion of a 
skeleton work force that is not discharged at low levels of output. But 
this presumption overlooks the extent to which a large plant can lay 
off men in each pay level and still maintain skeleton crews without 
changing the relative proportion of men at each pay interval. Further
more, account must be taken of promotion and "degrading" policies. 
seniority or division of work provisions of trade union agreements, etc. 
A comparison of the proportion of wage earners in various occupational 
groups reveals no clear cyclical pattern for the industry as a whole. 
See Bureau of Labor Statistics, "Wages and HoUIS of Labor in the Iron 
and Steel Industry," 1929 and 1931, Bulletin JIJ and J67. 

Chart E-17, United States Steel Corporation, op. cit., II, p. 187, shows 
a slighdy negative relation between average hourly earnings and output. 
The payrolls data, however, include the salaries of management. At low 
levels of output the weight of management salaries is higher than at 
capacity output. Average hourly earnings consequendy show the 
slighdy negative relation to output. 

If Except onder the circumstances that any element of cost was zero 
or negative before the common lower limit of output. 
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straight line allocation tend to underestimate total costs in 
periods of large output and to' overestimate them in times 
of low output. This bias may be balanced partially by the 
fact that on some occasions oflarge output the corporation 
has written off larger amounts as reserves for amonization 
of investments. Only half of the usual depreciation was 
typically charged to completely idle plant. But such 
corrections are partial and sporadic and make allowances 
in one period that should be spread over a longer time. The 
cumulative effect of these four factors is to suggest a more 
conventional cost function than that derived statistically 
by Professor Y ntema. On the other hand it is impossible
to say how much curvature these factors would introduce 
into the marginal cost function. In view of the similarity 
between the adjusted and unadjusted functions, the first 
three of the limitations to the Steel Study just noted proba
bly would not greatly change the _derived function, 
although they do detract somewhat from the confidence 
to be placed in the empirical results. 

Further difficulties of interpretation arise in the Steel 
Study from the ·way in which other problems listed in 
Section 1 were handled. Cmcial among these are the meas
urement of output, the number and frequency of observa
tions, the selection of the form of the cost function, and 
the comparability between periods of cost and output data. 
The output of all of the diversified products of the Steel 
Corporation was measured in terms of tons, weighted by 
the ratio of average mill costs of any product to the aver
age mill costs of all rolled and finished products. Because 
of the change in the relative importance of such products 
as "sheets" through the period 19Z7-39, this measure of 
output is not entirely satisfactory. The independent varia
tion in the output of such nonsteel products as coal. trans
portation, and iron ore raise essentially similar difficulties, 
although the direction of the impact of these ambiguities 
upon "output" is not readily apparent. \ 
. The Steel Study does not reveal whether ·any tests were 
made of the reliability of the selection of a linear regression 
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between the twelve annual values for output and total 
costs. A cubic or higher order equation might have been 
more appropriate. The fact that a higher order equation 
must necessarily .fit the observed values of cost and output 
within narrower limits does not, however, render the linear 
regression invalid. The difference in "closeness of .fit" of 
the linear and higher order equations must be large enough 
to be statistically "significant." Perhaps of even greater 
imponance, the difference must be sufficiently large so that 
the higher order equation indicates more accurately the 
view of cost behavior which .figures in decision formation. 
· On the basis of the foregoing critical appraisal, it would 
appear that while a linear function may be the best single 
estimate of the cost function, the degree of confidence that 
may be placed in the results leaves quite a range for possi
ble curvature in the total cost function and, a fortiori, in 
the marginal cost function. 88 The statistical function may 
give a reasonably ac~urate estimate of the effect on costs 
of a variation in output from year to year on the average. 
It should not be presumed, of course, that the derived 
function is necessarily relevant to decisions regarding out
py.t and price for particular products at specific times. 

Other studies of cost functions have yielded, in many 
cases, very similar results.39 Although methods analogous 
to those utilized in the Steel Study have been adopted, the 
peculiar .features of each .firm and industry have substan
tially influenced the character of the available data and 
the techniques employed in each case. For instance, the 
study of the cement industry by Kun Ehrke and E. 
Schneider 40 had a fairly homogeneous product with which "s Richard Ruggles, ••Linear Total Cost-Output Regression," American 
Economic Review, XXXI (June 1941), pp. 331-34. 

89 J. M. Oark, "Basing Point Method of Price Quoting," Ctmlldilm 
]oumal of Economics and Political Science, IV {November 1938), p. 479 
n., remarks that in the cement industry marginal cost "does not appear 
to change much with changing rates of utilization." 

to Kurt Ehrke, op. cit., pp. 175-Jio. Dr. Hans Staehle reports that 
calculations based on these cement data reveal rising marginal costs 
at levels of output above rated capacity. 
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to dea~ whereas Joel Dean's investigations covering firms 
in the furniture, leather belting, and hosiery industries and 
a firm in the department store field 41 presented problems in 
output measurement more complex than those in cement 
but less involved than in the case of the Steel Corporation. 
Roswell Whitman's study of a department store is one, of 
the few to show other than a completely linear cost funG:; 
cion; he found marginal costs rising sharply at the Christ7 

mas season peak in output.42 Throughout the J:est of th~ 
range of fluctuation in output there appeared to.be a virtu· 
ally linear cost function. , ·: 

In addition to "statistically derived" .. cost-output rela7 
tions, as was noted at the beginning of this section, a num-:
ber of studies of "estimated". cost functions have been 
made, particularly by German writers .. TheSe . inquiri<;s 
differ from those typified by the Steel Study in that they 
utilize cost estimates rather than the direct accounting 
experience of a firm. The estimates must rely, of course, 
on the actual cost experience of the enterprise, but not.4t 
any simple and automatic fashion. In many ways . ':esti7 
mated" cost functions J:esemble break-even charts, and for 
this reason much of the discussion in the next section .(3) 
will apply to them. Both characteristically measure outpu~ 
in terms of percent of "capacity," identifying, at least im ... 
plicitly, "economic" and "physical" . capacity; both #e
quently require the collaboration of engineers and account-:
ants. The estimated functions are to be distinguished, 
however, from break-even charts,, since they ,are cast m 'the 
form of a cost function, usually are unaccomparued, by 
estimates of revenue so that they cannot indicate a break
even point, and are strictly historical. · · · 

The studies of estimated cost functions invariably arrive( 
at a linear function.43 Reinhard Hildebrandt, .for -example, 

ULoc. cit. . · .· . · .' 
11 Americtm Economic Review, Supplement, XXX (March 1940), 

P· 401. ·'·'. 
11 See estimates of the way in which costs for power stations vary 

with rate of utilization of plant, in Walter Rautenstrauch,· op. cit., 
PP· IOC}-11. 
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regards this relationship as typical: "The repeatedly ob
served phenomenon that, in addition to materials and labor 
costs, common indirect costs also show themselves as a 
linear function of rate of plant utilization, and always at 
similar rates and accompanied by similar values, cannot be 
regarded as an isolated phenomenon characteristic of only 
a few plants." •4 The linearity conclusion is somewhat sur
prising in that the estimated functions, like break-even 
charts, cover the range of output from zero to full capacity. 
It is difficult to tell whether this is simply a matter of pro
jecting the relationship expected in the "normal" range of 
fluctuation to upper and lower limits, or a result of careful 
calculation. In the absence of extensive experience with 
levels of output at either extreme, the former possibility 
appears the more plausible. 

3· Relationships Between Sales and Costs 

The relationship between sales and costs is frequently pre; 
sented in break-even charts. They are a relatively recent 
addition to the tools of business analysts, engineers and 
executives, and are widely used as an aid to many differ
ent sorts of decision. Such charts are of interest here because 
they contain estimates of the way in which costs vary (or 
are expected to vary) with sales at constant prices and hence 
with output. The X-axis shows output (usually measured 
in percentage of capacity); theY-axis is labeled in dollars. 
A line indicating total costs and another indicating revenue 
at various rates of output are plotted according to this 
system of coordinates. This kind of chart takes its name 
from the fact that the lines intersect where costs equal 
revenue, that is, the "break-even" point of plant utilization. 
Total cost is sometimes broken down into its component 
elements, at least into fixed and variable costs. The Steel 
Study discussed in the preceding section is presented in 

"Op. cit., p. 117. 
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the form of a break-even chart by the addition of two 
revenue lines as is shown in Chart 1.45 

At least two types of break-even charts are constructed; 46 

Chort 2 

RELATIONSHIP BETWEEN SALES AND COSTS: 

EFFECT OF REDUCTION FROM AVERAGE 1938 PRICES 
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Reproduced from TNEC Hearings, Par126, Iron and Steel Industry (January 23-2~, 1940), p. 13777 

one, the historical, is based on the income and expense of 
an enterprise over a period of years as shown in the profit 

45 United States Steel Corporation, op. cit., Vol. II, p. 57· 
46 In addition, some firms draw up detailed budgets showing costs and 

realizations for different outputs, and consequently the break-even point, 
without any chart being drawn. See, for instance, Samuel H. Selman, 
"Going to Make a Profit?", Factory Management and Mizintenance, 
96 (1938), p. 92. Similarly, the rate of utilization of a particular machine 
is recognized as relevant to the decision whether or not to buy new 
equipment. See, for example, E. M. Richards, "To Buy or Not to Buy 
Equipment," Factory Management and Maintenance, 91 (December 
1933), P· 499· 
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and loss statement.47 The other, the budgeting break-even 
chart, is based on an estimate of the relationship which 
may be expected to prevail for an ensuing period. The 
historical break-even chart is used by investors in choosing 
between alternative issues, as is evidenced by the fact that 
the term "break-even point" has become a commonplace 
in investment analysis.48 Adjustments for factor price 
changes and certain problems of measuring output are 
skined by the use of dollar sales to measure output. Break
even charts of this type must be employed with extreme 
caution. In particular, long periods of observation should 
be avoided, especially when there is a rather steady increase 
in the volume of output, as the chart may become in effect 
a curve showing how costs behave under conditions of 
expanding plant rather than of the fluctuations of output in 
a relatively constant plant. A break-even chart of this son 
is most valuable when the enterprise has not introduced 
any fundamental changes in-the scale of operations in a 
period during which there has been sufficient variation in 
output to establish the expense line clearly. The two fol
lowing break-even charts, one for the First National Stores 
(Chart 3),49 and the second for the Granite City Steel 
Company (Chart 4),60 illustrate respectively a case in 
which output was expanded vinually throughout the period, 
presumably through an expansion in the number of operat
ing units, and a case of ~pparently unaltered plant until 
the last year covered. · 

The budgeting type of break-even chart based on esti-

" Break-even charts summarizing profit and loss statements do not 
make explicit corrections for changes in factor prices. The use of dollar 
sales as a measure of output serves as a partial corrective. For illustra
tions of historical break-even charts, see Walter Rautenstrauch. op. cit., 
Ch. 7· 

tB The term is used at least four times in the Standard Trade and 
Securities Analysis of Steel tmd Iron Compmies, Basic Survey, Part II 
(March 31, 1939), Vol. 91, No. z6, Sec. 3· 

u Rautenstrauch, op. cit., p. 311. 
so Ibid., p. 3o8. The most significant change was the installation of a 

continuous strip mill in 1936. The point for this year is the farthest 
from the regression line. 
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mates is used by executives in making decisions. Such a 
chan provides a simple and convenient way in which to 
estimate the effects on profits of changes in wage .r;ates or 
material prices; the cost line need only be moved appro
priately. One set of cost and revenue lines must be drawn 
for each level of wage rates, material prices, and price 
realizations from g~s for sale. It has been suggested that 
these chans are useful also for comparisons of the per ... 
formance of plants of different companies.51 Wheri. varioUs 
price structures are being considered, break-even charts 
provide a convenient way of presenting the effects on 
profits of cJi.fferent revenue lines (arising from different 
prices).112 Such charts purport to provide direct answ~rs 
to a question like the following: With given factor prices, 
what must sales return to provide a profit of a specified 
amount? Charts relating output and specific ·elements in 
costs may afford important help when budgets are draWn. 
up for a subsequent period, in view of expected levels of 
output.'11 • 

The present iiuerest in break-even charts is centered ~on 
the shape of the cost lines--the way in which costs vary 
with different amounts ()f output. Almost all break-even 
charts, whether historical or budgeting, appear with line~r 
total cost-output relations. The historical break-even charts 
show straight line relationships partly because. of the bias 
of investigators in looking for a simple relation,' such as a 
fixed cost plus a constant variable cost per unit of output, 
but also because the points plotted on the chart for a period 

' 1 For example. a chan comparing Chrysler, General Motors and 
Packard is presented in Rautenstrauch, op .. cit., p. 303. . . 

11 Chan 1 (mpra) from the Steel Study is drawn to show the effect 
of a 10 percent price change. It should be noted that revenue lines are 
ordinarily drawn as if the price of goods sold were independent. of the 
amount sold. in spite of the fact that interest in the break-even point 
implies a realization that the market will not automatically take any 
ourput the firm em produce. · . , . ' . . · · . 1 

68 Charles Reitell, "Merchandising Operations." in Corporate Fi'llll'liCe 
Statements, Proceedings of the Accounting lmtitute, 1940 (Columbia 
University Press. 1940), pp. 31-p, illustrates the estimation of delivery 
costs from a scatter of costs and volwne. · · , 
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during which the plant has not been fundamentally changed 
usually reveal an essentially linear relationship. In the case 
of budgeting break-even charts this result would appear 

Cheri 3 
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to be detennined in large part by the way 'in which they 
are constructed. Total costs (either estimated or historical) 
are ·very sharply divided between the fixed and the variable. 
The former are presumed to be absolutely invariable with 
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respect to output, whereas "the variable costS, in the absence 
of more specific and detailed i:lfonnation to the contrary, 
are held to be directly proportional to output. As a critic of 
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Chort 4 

THE BREAK-EVEN CHART 
OF THE GRANITE CITY STEEL COMPANY 

llillioM of dolllrs ·--= lloodr'• r.-m --··· 

IS 16 

llott: The IOiid line npruenll saltS plotted ... jiiJI IlleS for nfere- purposes. 1he lilnllen fiM 
.,. upenses on lilt -tical Pis 11111 ulu • the llorizonlal uis. 

Aoprinted IIJ penllissiOII fnna TNE D:ONCIMK:S OF 8USINE.SII Dm:IIPRIS£ IIJ W. AaaltMitlloc:ll. . 
fiiMislled ., .1o11n w;,., a Sons, tnc.. 

this linearity points out, "The conventional break-even 
chart is based on the assumption that all variable expense 
has a straight line relationship or is in direct proportion 
to activity, and that all the items classed as fixed expense 
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remain as constant .fixed expense for the whole range of 
pl~nt activity.'' 14 . ' 

The budgeting break-even chart in the hands of a careful 
cost executive becomes a delicate tool which must be 
adjusted frequently for greatest accuracy. 

The modified break-even chart constitutes a variable budget. 
As labor rates change and methods are improved, costS 

· . change so that the chart should be revised at least twice a 
' year at six-month intervals, and more frequently if necessary. 
· puring the period of time for which the chart is effective, 
, the; relationship between expense, income, and activity should 
: be as shown on the modified break-even chart, provided the 

average of selling prices remains the same. When the aver
age of selling prices is changed, it is a simple matter to super
impose a new income line on the break-even chart.55 

.... ~· ·, 

It would be very helpful to the study of cost-price rela
tionships if the part played in pricing decisions by these 
charts could be appraised in a number of finns. Unfortu
nately such charts are extremely confidential business docu
ments and are not as readily available as historical break-even 
charts. 
· The fact that linearity is implicit in the customary 
methods of making budgeting break-even charts is in itself 
significant to the purposes of this study. H decisions are 
made on the assumption of a linear relationship between 
costs and output, this fact alone is basic to any explanation 
of_ such_ decisions .. as pricing, quite apart from the "real" 

' M H. R. Mall~ry. "A Silk Mill," Mecbtmical Engineering (August 
1933). According to this executive, variable costs start out at a certain 
rare and, then decrease at a declining rate, approaching a constant per 
unit of output figure. Raurenstrauch, who uses straight lines, points out 
(op. cit.,· pp. 268~) that the results obtained by this varied variable 
cost are substantially linear for a range of output from about 25 percent 
of capacity to capacity. In the chart for the United States Steel Corpora
tion given on page 305 of his study the points for the years 1928-33 
clearly present a slighdy curved line for the cost relationship, with 
variable costs decreasing as output increases. Rautenstrauch draws no 
line for these years alone • 

. 15lbid., p. 271. 
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shape of the cost function. Although the actual cost func
tion of an enterprise at a given time may be of the inverted 
ogive shape, as is customarily assumed by economists, unless 
the curvature is sufficient not only to be recognized in the 
experience of the business but also to alter a decision sub
stantially, the linearity assumption on the part of the 
business executives may be entirely valid. The implicit 
assumption in most break-even charts that the cost function 
is linear may be simply a reflection of the fact that for all 
practical purposes of decision formation such an assumption 
is adequate. In view of the uncertainties and range of inde
terminacy surrounding decisions, it would require a rather 
large curvature in the total cost functions to modify any 
decision. Except for extreme levels of output, linearity may 
be an adequate working conception of the cost function 
for the business executive. 

4· Significance of the Empirical Studies 

Empirical studies of the relation between variations · in 
output and costs, of the types just examined-statistical 
cost functions, estimated functions, and cost-revenue 
charts-indicate with few exceptions a linear covariation, 
that is, a linear cost-output relationship. These results are 
of particular interest, since economic theory has usually 
presumed an inverted ogive for total costs and marginal 
costs that are markedly U-shaped. This view has been sup
ported by rather common-sense propositions. As variable 
factors are applied first to a fixed factor, the incremental 
cost may be expected to decline with improvement in the 
combination of factors; after a great many units of one 
factor have been applied the combination is bound to 
worsen and the incremental costs will increase. The belief 
that marginal costs between these extremes of output de .. 
scribe a smooth U-shaped curve reflects a bias in economic 
theory. If marginal costs approach the horizontal over large 
ranges of output, small changes in demand make for larger 
changes in output. An economic system with linear cost 
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functions is more unstable than one with markedly 
U-shaped marginal cost functions.118 

The marginal cost curve was generally held to be 
U-shaped throughout the whole range of output on the 
ground that the conditions implicit in discussions of the 
"law of diminishing returns" were typical of industrial pro
duction. (a) That is, the fixed factor or combination of 
.fixed factors were assumed to be entirely indivisible; plant 
and equipment had to be operated as a whole or not at all. 
(b) Within the framework of the Marshallian "short run," 
as output varied plant and equipment (.fixed factors) were 
thought to be invariable except for adaptations to insure 
the optimum combination of all factors. The "form" of the 
.fixed factors was envisaged as changing to permit the tech
nical optimum combination, but the "quantity" of the 
".fixed". factors was unchanged. With given factor prices, 
marginal costs would be U-shaped with variations in out
put under these two conditions.l17 

The examination of empirical studies in Sections z and J 
concluded that in the cases explored a linear cost function 
was the most probable relation. within the observed range 
of fluctuations of output, although basic difficulties in the 

G8 "Economists who make use of the .competitive analysis of value 
have a strong unconscious bias in favor of rising and falling supply 
price, simply because, if supply price is constant, their analysis has 
nothing interesting to say." Joan Robinson, Economic1 of Imperfect 
Competition (Macmillan, London, 19J3), p. 118. 

IT The general acceptance of U-shaped con curuer was supported by 
empirical studies of production ftmctitm~ in agriculture. E. ·H. Phelps 
Brown, op. c#., Econometric11, IV (April 1936), pp. 11J-Z7· Marshall 
(Principler, Book IV, Ch. ffi) refers to a study of the Arkansas experi
ment station comparing .yields per acre with the amount of ploughing 
and harrowing. In this connection see Bernard F. Haley, "A Pniliminary 
Study of the Laws of Varying Costs" (Harvard Ph.D. thesis, November 
193Z). 

It is also probably true that this. view of a U-shaped marginal cost 
curve bas been supported by arguments not strictly applicable to the 
cost function. For instance, some writets have pointed to the importance 
of overtime rates, poorer workers, etc., at high levels of output as proof 
of the u~hape of the curve. These may be induced changes in cost, but 
they are not precisely related to the cost function. 

. . . 
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· method and techniques made it impossible to place sufficient 
confidence in the solution to preclude marginal cost curves 
with considerable curvature. This conclusion certainly does 
not justify the statement that all cost functions are linear, 
but it does suggest that the conditions underlying discus
sions of "diminishing returns" not only need to be re
examined, but may not be as typical as presumed. Indeed, 
even so cautious a conclusion as this must be qualified. The 
results of the several types of empirical studies designed to 
measure. cost-output relations may be substantially influ
enced by the accounting conventions for allocating costs 

over different periods (see Chapter IV). 
It is quite possible, however, to construct a simplified 

model of production that is consistent with linear cost func
tions. In fact, the ordinary discussion of the conditions 
affecting diminishing returns may be so generalized and 
modified as to include both linear and U-shaped marginal 
cost functions as special cases.118 Only empirical research, 
of course, can indicate the relative representativeness of the 
various possible cases.118 One element in the explanation of 
linear cost functions may be the fact that fixed "factors" 
are more or less divisible. The more divisible the plant and 
equipmen~ the more it is likely that the variable costs may 
be linear. When a small volume of output is being pro
duced, it is pOssible in many firms to shut down completely 
parts of the plant or groups of machines.80 Within wide 
limits the fixed factors may be compared to small units 
whose combined costs are simply proportional. But divisi
bility may be achieved in yet another way with fixed 

18 George Stigler, "Production and Distribution in the Short Run." 
Jour1JIIl of Politiclll Economy, XLVII (June 1939), pp. Jos-z7. The 
discussion uses the tenninology suggested in this article. See also Joel 
Dean, Statistical Cost Functions of • Hosiery Mill, Ch. L 

• Such refonnulation of theoretical tools and designation of the typi
cality of special cases illustrate the importance and usefulness of the 
coordination of empirical studies and theoretical analysis. 

18 For political or humanitarian reasons the finn may tefrain from a 
complete shutdown, particularly when plants are in a one-factory town. 
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plant and equipment that cannot be operated in "units." 
Where staning or stopping costs are not large it may be 
possible to operate a plant more or fewer hours per week, 
with one or more shifts. As a matter of practice this factor 
is very important, although it really involves a cost function 
with a meaning different from that implied in the timeless 
functions of comparative statics. 

A second element in an explanation of linear cost func
tions has been suggested most clearly by George Stigler, 
but like the second type of divisibility just discussed this 
analysis involves a concept of a cost function different 
from that implied in comparative statics. Plant and equip
ment are frequently constructed to produce either a fluc
tuating output or different types of output rather than a 
single specified volume or product. "Were it not for the 
flexibility built into plants, outputs in excess of optimum 
would involve prohibitive marginal costs, while those at 
less-than-optimum outputs would be very unprofitable." 111 

As output changes, minor variations are made in the plant 
and its equipment. With the expansion of output in a shoe 
factory, for instance, it may be possible within wide limits 
to add identical machines.82 Or, in a paper mill, instead 
of making only one width of paper, a machine may be 
flexible to the extent of making several widths, thicknesses 
and types, or may run at two or three different speeds. A 
lathe may be used to turn out material of varying lengths. 
If ,a single type of product or a specified amount were 
certain to be produced, no flexibility would be required. It 
is the possibility of other outputs or types of products 
which introduces the need for flexibility. The flexible 
equipment could not produce the designated output or 
product as cheaply as equipment entirely specialized, but 
for other outputs or products costs would be lower. The 

atOp. cit., p. 316. · 
n An decnic power generating system may be so built as to combine 

hydroelectric power and steam, permitting relatively more constant 
costs as output varies. See A. H. Markwart, "Aspects of Steam Power 
in Relation to a Hydro Supply," TrtmSIIctions, Americm Society of 
Mechii1Jiclll Engineers (1916), p. 187, 
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expectation of variations in output introduces flexible (and 
less specialized) fixed factors and hence relatively more 
linear cost functions than could be anticipated for ·more 
specialized plant and equipment. 

Several of the explanations just offered with reference 
to po~ible linearity in the cost function involve a concept 
of a cost function different from that presumed by com
parative statics. This traditional function of economic 
theory shows the way in which costs vary with output, 
when all other relations are assumed to be unchanged. One 
could formulate still another concept, which would simply 
be the way in which business executives at any one time 
expected costs to vary with output, regardless of the source 
of the impact on costs. The concept would include changes 
in cost due to factor price changes arising from output 
variation, the variation in costs attributable to flexible 
plant, minor technical changes, etc. In any system o{ deter
minants of cost, the concept would include the effects on 
costs of cross-derivatives with respect to output. It could 
be argued that such a function would be more relevant to 
actual decisions. But there can be little doubt that this con
cept would also be difficult to measure statistically, because 
the part of the change in costs which would be correlated 
with output would have to be separated from any total 
change in costs. · 

For the present it is important to note that the statistical 
linearity of cost functions could be explained by the divisi
bility and flexibility of fixed plant and equipment. This 
would mean, strictly speaking, that the U-shaped marginal 
cost function of economic theory is not invalid. However, 
if empirical studies should show that conditions of divisi
bility and flexibility were typical, only a linear function 
could be both pertinent and useful for the interpretation of 
economic phenomena. 11 

• The significance of a marginal cost function of this shape for 
pricing in an individual finn and in various types of market sttuctnres 
is discussed in <llapter XL 
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)· Research Possibilities 

Since· only a limited number of studies have been made 
of the effects of variations in the rate of plant utilization on 
costs, and because of the importance ascribed in economic 
theory to· this relationship, the field appears to be a very 
important and rewarding area for research. The survey of 
difficulties inherent in the problem, and the appraisal of the 
Steel Study of Professor Y ntema in Sections 1 and z, sup
port this impression. The sample of studies that have been 
made so far depends largely on the chance of personal con
tacts, the cooperation of particular firms, and the conven
ient availability of data. A large number of useful inquiries 
could be made by investigators with some statistical sophis
tication in a wider and more representative group of enter
prises. There is need for additional studies to test the 
present meager sample in firms confronted by different 
types of circumstances. For instance, the new studies should 
include firms with wider fluctuations in output, those 
allowing more frequent observations, those in service and 
mining industries; and more attention should be paid to 
smaller scaled industries and to areas of industry with less 
technical change. 

As research projects these individual studies of cost func
tions would have the advantage of narrow scope. A number 
of such inquiries might profitably be undertaken by univer
sity candidates for degrees where business contacts are 
available, or indeed by business enterprises themselves. In 
the latter case, there would certainly be an occasion for 
more cooperative research between universities and busi
ness firms. 
· It is appropriate here to make a suggestion with respect 
to the method of research which will be applicable to all 
the topics of succeeding chapters. Since costs and prices 
are both influences on, and results of, business decisions, 
much more than we now know can be learned about the 
process of reaching these decisions. Explanations could be 
pitched on various levels of abstraction, from economic 



EMPIRICAL STUDIES liS 

theory to psychoanalysis. But in view of the present state 
of knowledge of the motivati(ln and direction of conduct, 
it appears most advisable that studies of business decisions 
proceed along the following lines: (a) Case studies of par
ticular firms should combine qualitative material from in
terviews with statistical techniques. (b) Attempts should 
be made to ascertain what information is available to those 
who make decisions. (c) In every enterprise certain per
sistent patterns of policy or working rules-of-thumb can be 
identified. (d) Individual instances of action should be ex
amined, and not merely issues of broad "policy." While 
such studies cannot give definite answ~rs to all questions, 
or "explain" all actions of the .firm, they can provide a 
useful and almost indispensable counterpart to statistical 
inquiries. · 

In conclusion, we may venture several suggestions which 
are even more specific. Since the measurement of output 
presents one of the most difficult tasks in cost function 
studies, those types of industries in which firms produce . 
relatively homogeneous products that are not altered sub
stantially through time offer the simplest cases for investi
gation. Although it is. true that a firm seldom, if ever, 
produces for any considerable period a product completely 
homogeneous with respect to size, model, style or orders, 
there are enterprises in industries like cement, electric 
power, gold mining, grey goods, bread baking, etc., which 
present much simpler cases than firms producing agricul
tural implements or women's dresses. It would be valuable, 
too, to extend such studies to nonmanufacturing industries 
such as mining, the service trades, wholesaling and retail
ing. In some cases attempts to measure output would en
counter insuperable obstacles, but in mining or trucking, 
for instance, the problems ought not to be too difficult. 
In this field a rather useful study would be the collection 
and analysis of a group of engineering estimates of the 
way in which costs vary with output. The assumptions 
underlying such calculations might prove significant for 
explanations of business behavior. 



Chapter VI 

PRICES OF INPUT FACTORS AND 
COST BEHAVIOR 

THE costs of an enterprise, it has been noted, are the re
sult of the interplay of a large_ number of factors. For 
reasons of tractability, economic theory has singled out a 
few simple relations to depict the determination of costs. 
These determinants, for a functioning enterprise, are the 
rate of utilization, the prices of the factors of production, 
and their physical productivities. The influence of the first 
of. these factors was discussed in the two preceding chapters 
with emphasis on the techniques that can be used in empirical 
studies in the endeavor to isolate the effects of variations in 
the rate of operations. The present chapter will deal with 
correlate issues arising from the role of factor prices in 
cost determination-in particular, the meaning and meas
urement of factor prices, the impact of their variation on 
costs in the several phases of the business cycle, and the 
methods and possibilities of empirical investigation in this 
field. 

The general term "factor of production" implies no 
particular classification of the agents combined by business 
executives to produce goods and services. The familiar 
trinity of land, labor and capital is amenable to almost in
finite subdivision, should such detailed designation be de
sired. For instance, labor may be subdivided according to 
various degrees of skill and occupation, and again into cate
gories of specific operation; for the whole economy such a 
classification would be approximated by the occupational 
codes of the Employment Service.1 No classification of 

· 1 United States Employment Service, Dicti01111ry of Occuplltional Ti
tles, Part I. "Definitions of Tides" (Washington, 1939). 
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factors can be entirely adequate for all purposes. Any 
attempt to determine the rew1rds to factors, in terms of 
receipts to individuals or classes of society, requires that the 
very closest attention be paid not only to the classification 
of factors but also to the translation of factor earnings into 
personal or group receipts. Such regroupings are beset with 
acute difficulties, as is readily apparent in the effort to 
identify the separate rewards of "factors" combined in the 
single person of an owner-farmer or classical entrepreneur. 
Of itself no classification of factors can go very far toward 
specifying individual or group returns. Here the interest 
in a classification of factorS is concentrated solely upon 
the way in which fluctuations in their "prices" affect the · 
costs of an enterprise. To this end it will be useful to adopt 
the following categories: (a) wage earners; (b) raw ma
terials, purchased parts and supplies, containers, fuel and 
freight services; and (c) all other factors, including execu
tive direction, plant and equipment. The present chapter 
will be concerned with the first two of these groups; the 
most important aspects of the third were treated in 
Chapter IV. 2 

Although it might be supposed that the influence of fac- · 
tor prices on costs would be entirely simple and direct, the 
sections to follow will show that customary measures of 
"factor prices" are influenced materially by considerations 
other than "price." Since the elimination of the effects of 
factor price variations is a major step preliminary to the 
measurement of the short run cost function, the inade-. 
quacies of customary measures of "factor prices" for these . 
purposes require detailed attention. For if costs are deflated 
by factor price indexes that reflect considerations other 
than the "price" of these factors, not only will errors be· 
introduced into the cost function, but a disproportionate 
share of cost variations will be attributed to factor prices. 
Some methods of deflation, analogously, may underestimate 
the influence of factor price variation. In the discussion 
below, the techniques of deflating costs for factor price 

1 No separate treaanent of taX costs is included in this volume. 
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variations will be treated in brief, since they present few 
fundamental problems; major emphasis will be devoted to 
th~ meaning and measurement of .. labor and materials" 
p.pces. 

· "'· The Measurement of Factor Prices 
It was noted in Chapter lll that a contract of sale for 
goods or services typically contains a great many terms, 
some directly affecting the amount of money (or the cur
rent value of the credit instrument) exchanged between 
buyer an~ seller, and a large number with no direct influ
ence upon the pecuniary tenns of the contract. Tenns of 
the first type were designated as the .. dimensions" of a price 
structure. It is extremely jmponant to recognize these com
plexities in the tenns of sale, particularly as applied to the 
"price" of "labor and materials," if one is to appraise and 
interpret the customary measures of these "prices." A com
mon practice, for instance, is to accept average hourly 
earnings as a measure of the "price" of labor, and indexes 
of. these earnings as adequate gauges of the variation in this 
pnce. · 

The complexities in the tenns of sale of labor will be 
apparent from a brief examination of a relatively simple and 
well-known trade union agreement, that between the 
Packard Motor Car Company and Localr9o of the United 
Automobile Workers of America, effective September 30, 
•939·3 It contains twelve aiticles and fifty-four sections, all 
of which could be construed either as part of the "price" of 
labor or an influence upon it resulting from the bargaining 
preliminary to the drafting of "price" and "nonprice" sec
tions of the contract. The tenns of the agreement readily 
identifiable as dimensions of price are those covering over
time rates by day and week, Sunday and holiday rates, 
minimum rates for ne~ employees, students, apprentices or 

I A copy of this agreement is included as Appendix A in William 
Heston McPherson, Labor Relations in the Automobile lndustTy (Brook
Ings Institution, 19-fO), pp. •6•-67· 
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improvers, afternoon or night shift rates; the speed of pro
duction;' the minimum hourS of work possible in a day if 
a wage earner is required to report for work; and the status 
of demoted foremen. Other provisions of the agreement 
describe the form and character of union recognition, the 
procedure for the handling of grievances, the seniority of 
union representatives, and in great detail the provisions 
affecting discharges, transfers and layoffs. This last group 
of provisions may influence very materially the earnings of 
any wage earner or group of the working force, and indi
rectly may even affect future "wage rates" by reflecting 
the bargaining strength of the union. Nevertheless these 
provisions have been designated as nonpecuniary, because 
in general they do not directly condition the size of wage 
payments to the total group of employees. Such "nonprice" 
terms of the contract provide the institutional and "legal" 
framework for the employee-corporation relationship. In· 
many instances, however, it is impossible to make a neat 
and clear-cut division between the "price" and other terms 
of an agreement.11 · 

With so many dimensions to the wage structure, it is 
evident that indexes of basic wage rates can be valid only if 
variations in the base rate are not accompanied by other 
changes in the wage structure. Overtime rates and Sunday 
rates, for instance, must be presumed to remain "reason
ably" fixed while the base rate is varied. But trade unions 
and even unorganized wage earners are usually more con
cerned with maintaining the basic rate than with other 
terms of the wage structure. Concessions made in the latter 
respect are probably easier to regain and more easily "sold" 
to the membership. The basic rate stands as a symbol of the 
strength and achievements of the union; furthermore, 
changes in terms other than the base rate can be more easily 

1 Important in this connection for wage earners on piece rates. Per
haps one third of the wage earners in the industry are on piece rates 
in spite of recent shifts back to hourly rates. Ibid., pp. 94"'97• 

5 This is especially true in the case of more complex agreements. For a 
compendium of clauses from trade union agreements, see Elias Lieber
man, Tbe Collective Labor Agreement (Harper and Brothers, 1939). 
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restricted in .their effects on earnings. Ovenime, for in
stance, cannot be reduced below straight time. Business 
executives follow precisely similar policies when special 
discounts and concessions are granted more readily than 
revision of the basic list prices. It is little wonder, there
fore, that indexes of wage rates are not generally available 
for the United States 6 and that there has developed a tend
ency to designate average hourly earnings as the .. price" 
of labor. 

Average hourly earnings data are cited almost invariably 
in discussions of the .. price" of labor or wage rates, if for 
no other reason than that they are easily obtained. Varia
tions in these earnings cannot, however, be interpreted cor
rectly unless the types of influence which can independ
ently induce changes in average hourly earnings are 
clearly recognized. These channels of impact, equally appli
cable fot any grouping of wage earners, may be sum
marized conveniently under four headings. (I) Changes in 
the basic wage rate or any other dimension in the wage 
structure, such as ovenime rates, shift rates, or minimum 
guarantees. ( z) Variations in the number of hours of work 
performed at each wage rate, or other dimensions to the 
wage structure. Changes in the relative distribution of wage 
earners among ''rates" may be illustrated by a change in the 
proportion of women workers or apprentices at lower rates, 
a change in the proportion of ovenime, and a change in 
.the proportion of wage earners at starting rates within each 
occupation. Some of these changes may be correlated with 
fluctuations in the rate of output in the finn. or the entire 
system. (3) Changes in technique and organization of the 
plant or oth~r factors that result in a change in rate of 
output by piece-rate workers. At a given structure of wage 
rates changes in the rate of output may be brought about 
by coordination of different operations, the wage earners' 

e In the construction of indexes of wage rates for England inadequate 
attention has as a rule been paid to these problems. There can be little 
doubt that discussions of wage-rate flexibility have underestimated the 
significance of other terms of agreement than the basic rate. 
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own intensity of effort, and the technical qualities of the 
machine and material with '\\·hich they work.. {4) The 
period of time itself over which average hourly earnings are 
calculated. This will affect the results of any of the above 
three factors independently. Perhaps the point can be stated 
more accurately by reference to the way in which pay-: 
ments are made on such accrued items as vacations with 
pay, pro~t sharing, and pensions. If payrolls per year or 
wage income over the lifetime of a worker were divided by 
hours worked, average hourly earnings would reflect these 
items. But since most averages are calculated over the pay
roll period {usually one or two weeks), they may not be 
affected by variations in these items.' With the spread of 
paid vacations and pension plans for wage earners in recent 
years, this limitation has become increasingly serious. Thus 
the variations in important terms in the wage rate structure 
will affect average hourly earnings accor4ing to the period· 
over which earnings and hours worked are matched. 

To identify average hourly earnings and wage rates {or 
variations in the two) is thus likely to give rise to serious 
error unless there is reason to believe that the other factors 
which could affect average hourly earnings are "virtually" 8 

inoperative. The central argument of the following quota
tion is not rel~vant to the· present discussion, but it does 
provide an instance of the confusion that results from un
qualified comparison of wage rates and average hourly 
earnings:• 

' Where employees nominally on vacation continue to work, the 
Bureau of Labor Statistics does not allow the vacation pay to influence 
average hourly earnings although average weekly earnings do reflect 
the vacation wages. 

• Relative to the problem at hand. 
1 That the difference between the movement of average hourly earn

ings and wage rates for Great Britain during this period may have been 
appreciable is indicated by the fact that after correcting for some of the 
clifferences between these series, Professor A. L. Bowley reported an 
index of wage-rate variation for the period 193o-36 of 191 to 197 instead 
of the uncorrected 191 to 190 (1914= 100). Wages tmd Income in tbe 
United Kingdom since 186o {Cambridge University Press, 1937), pp. 18 
and JO. Appendix B. · 
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Between 19z9 and 1938 the average hourly earnings of Ameri
can workers (according to the figures of the National In
dustrial Conference Board) increased by zJ percent. ••• To 
place two figures in juxtaposition is not to prove that the 
one is the cause of the other. But it is at least suggestive 
that, while wage rates in Great Britain rose over the same 
period by less than a third of the American increase, British 
payrolls •.. increased by zo percent. to 

Six studies by the Bureau of Labor Statistics of particu
lar .firms in the agricultural implement, cotton textile, boot 
and shoe, and paper industries provide some information on 
the relative magnitudes of the movements of wage rates and 
average hourly earnings.11 As in all indexes of wage rates, 
the term was used to refer only to changes in the base rate; 

_ other dimensions of the wage structure were assumed to be 
constant. The comparisons are, therefore, strictly between 
changes in average hourly earnings and variations in the 
base rate. The comparative variations over the period of 
observation (193<r37) and in the phases of the business 
-cycle are summarized in Table 3 for different plants of the 
same firm in the agricultural implement industry. The data 
show wide discrepancies in the relative variations in "rates" 
and earnings. 

Data for a firm in the paper industry are presented in 
Table 4 by months for the period 1936-38 inclusive. Aver
age hourly earnings and an index of the number of em
ployees are divided into five periods during which "wage 
rates" were constant. The rates were increased 1 o percent 
in December 1936, 5 percent more in August 1937, and 
decreased 7 percent in September 1938. It is dear from an 
analysis of the data in Table 4 that there is an inverse corre
lation between average hourly earnings and the total 

10 ''Laggard Recovery in America," The EconO'I'nist, CXXXVI (July 1, 

1939), p. 3· This quotation was reprinted and endorsed editorially by the 
New York Times. Also see. Waldo E. Fisher, "Union Wage-Hour 
Policies and Employment." Americtm EconO'I'nic Revie-w, XXX (June 
1940). PP· Z911-99-

ll Temporary National Economic Committee, Monograph No. 1 
(Washington. 19f0). 
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number of employees, explaJ.ned in pan by the policies of 
the company. New employees, or old employees trans
ferred to other jobs, were staned at the beginning rate for 
the particular job. These rates were automatically increased 
by z cents an hour every three months until the full rate 
for the job was reached. This process took nine months on 

TABLE 3 

RELATIVE MOVEMENTS OF "WAGE RATES" AND 
AVERAGE HOURLY EARNINGS IN TEN PLANTS 
OF AN AGRICULTURAL IMPLEMENT COMPANY-

Percnd CluJnge Percnd CluJnge Percent CluJnge 
1!}30-33 19:J:r37 lyp-JJ 

Plant Average Average Average 
Wage Hourly Wage Hourly Wage Hourly 
Rates Earnings Rates Earnings Rates Earnings 

I -18.1 -15·9 +48·4 +5o.3 +21.5 +26.4 
2 -18.1 -19.2 +41·3 +47·5 + 15·7 +19-2 
3 -18.1 -13·3 +43·8 +72·3 +17.8 +49·4 
4 -18.1 -13·5 +42-6 +52.6 +16.8 +32.0 
5 -18.1 -18.2 +48-4 +68.6 +21.5 . +37·9 
6 -15.6 -20.8 +5o.8 +77-8 +27.0 +40.8 
7 -18.1 -16.5 +40·9 +52-2 +22.0 +27.1 
8 -18.1 -25.6 .+53·o +61.3 +25·3 +2o.o 
9 -18.1 -11.9 +46.8 +43·4 +20.2 +26.3 

10 -18.1 -19·3 +40-7 +57·9 +15.2 +27·4 
II -15.8 -12.1 +51·3 +68.3 +27-4 +47·9 
12 -18.1 -23.6 +46·5 +68.1 +2o.o +28.4 

• Temporary National Economic Committee, Monograph No.5, pp. 107-14. 

the lower paid jobs and as long as eighteen months for 
highly paid work. While the study found a relatively close 
covariation of "rates" and earnings, this tendency was 
modified by changes in the volume of employment and, to 
a lesser extent, by changes in the ratio of female employees 
to the total working force. . 

In the cotton textile study there was almost perfect cor
respondence in the variations of "rates" and average hourly 
earnings, whereas in the boot and shoe firms the diver
gences were relatively small. The firms in the four indus
tries present a heterogeneous picture; at one extreme the 



TABL&4 

EMPLOYMENT AND EARNINGS IN A PAPER 
MANUFACTURING COMP.ANY-

Ytllt' anJ 
Index of Total Number A.Dtrage 

of Empl6ytll Hourly 
Period Number 19j6 ADtTagt = 100 Rau (cents) 

•936 -1 88 57·6 
2 94 57·0 
3 102 - 55·5 
4 107 554 
5 109 55·5 
6 101 56.2 
7 96 57·2 
8 95 57-4 
9 95 57·• 

10 100 57·2 
II 105 57-3 
12 110 55·6 

First group aDtTagt 100 56.42 for twelve periods 
1937 I 112 59·9 

2 115 59·5 
3 116 59·8 
4 117 59·5 
5 117 59·9 
6 117 6o.1 
7 116 60.4 
8 116 60.4 

Second group average 116 59·93 for tight periods 
1937 9 116 63.2 

10 116 63.1 
' ll 116 63-3 

12 115 63·9 
13 113 6.4-4 

Third group aDtTage 
115 63·54 foi- five periods 

1938 I III 64.2 
2 Ill 64·4 
3 Ill 64·4 
4 110 64·9 
5 109 65.o 
6 107 64-7 
'I 107 64·5 
8 105 64.8 

9 104 64.8 
Fourth group average roB 64.64 
· ' for nine periods 
1938 '10 104 60.3 

II Io6 6o.l 

12 107 6o.o 
13 132 6o.r 

Fifth group average 
for four periods 112 60.10 

• Temporary National Economic Committee, M11110graph No. 5o P. 32. 
124 
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agricultural implement finn showed marked deviations in 
many instances, while the cotton textile finn, at the other 
extreme, showed none. Although it is impossible to gen
eralize as to the representativeness of these cases in industry 
as a whole, they do suggest that without special informa
tion it is unjustifiable to presume equivalence in movement 
of "rates" and earnings. 

The preceding discussion has been focused on wage 
structures as the price of the services of wage earners, but 
correlate points can be made also for raw materials, pur
chased parts and supplies, fuel and freight services-that is, 
for the second group of "factors" classified above (p. 117). 
(a) The "price" of these items is composed of a number of 
terms or dimensions. (b) Indexes of these "price structures" 
are almost always confined to list prices; 12 as measures of 
changes in "what the buyer pays or seller receives" they 
are as inadequate as average hourly earnings are with ref-
erence to wage rates. _ · 

Finally, it is important to recognize that certain types of 
expenditures which are a part of wage costs are not usually 
considered a component of the wage structure. Except for 
these items the total labor costs of a finn would equal the 
total wage and salary payments. They correspond to 
freight and sales taxes, noted in Chapter II as considerations 
which make the receipts of the seller unequal to the amount 
paid by the buyer. Connected with the purchase of labor 
services are payroll taxes and social services that may be 
required by law in addition to all expenses incurred in be
half of wage earners, such as uniforms, medical care and all 
types of welfare expense. 

2. The Influence of the Individual Enterprise on 
Factor Prices 

The evidence just examined leads to the conclusion that, 
at least under some important conditions, the customary 

11 For a more detailed discussion of these problems, see Chapter m, 
above. . 
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measures of factor prices may prove inadequate for 
appraisal of the effect on costs of changes in these prices. 
Accepted measures of factor prices, such as average hourly 
earnings, may be influenced substantially by considerations 
other than price. The present brief section discusses three 
ways in which the individual enterprise may affect factor 
price5.18 Sections 3 and 4 are concerned with a more ex
plicit description of the influence of factor price changes 
upon costs. Section 4 examines particular instances of cost 
variation and indicates some of the problems that arise 
when one attempts to specify the extent to which the influ
ence of factor prices can be isolated. Section s continues the 
same discussion with particular reference to the cyclical 
setting. 

The ways in which a single enterprise may affect the 
price it pays for factors are summarized seriatim. ( 1) From 
the standpoint of the enterprise, the elasticity of demand 
for the factors it employs depends in part on their relative 
importance in total costs. The larger one factor's share of 
total costs the greater is the resistance to a rise in its price 
-in other words, the more elastic the demand. But the pro
portion of labor to materials costs obviously depends on the 
scope of the activities of the firm, or the degree of vertical 
integration. If the whole economy were completely inte
grated into a single corporation, the proportion of labor tol 
total costs in that "enterprise" would equal the proportion 
of labor to total income. At the other extreme, with almost 
infinite subdivision of the productive process between 
firms, labor costs would be a very small part of the costs of 
any enterprise. The more frequently the productive process 
is cut by the limits of individual firms, the smaller the pro
portion of labor to materials costs. Vertical integration in 
industry necessarily operates in the opposite direction. It is 
evident, therefore, that the degree and character of the 
existing industrial organization and structure are important 

18 Any attention to the ways in which an individual enterprise can in
fluence factor prices presumes market conditions which are not those of 
pure competition. 
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considerations which affect the pricing of factors for par
ticular enterprises by influencing the elasticity of their 
demand.l4 · 

(z) An enterprise may influence the "price"' it pays for 
factors by a process of bargaining among the "price" and 
"nonprice" terms of a sales contract; greater possibilities 
for such substirution probably exist in connection with the 
labor contract. A concession dealing with the kind of union 
recognition or seniority starus of wage earners may be 
traded for a wage change. This kind of substirution is apt 
to be of greater importance in periods when unionization 
is expanding rapidly. In many instances wages have been 
increased simply to prevent the expansion of a trade union; 
such moves are more properly regarded as means of pur
chasing a preferred kind of industrial relationship than 
simply as payment for services. There can be little doubt 
that a concern's wage structure is not independent of its 
other policies. The American Federation of Hosiery 
\Vorkers, for instance, accepted wage reductions on the 
condition that the funds be used to modernize ·the plants 
and purchase new machinery. Other wage earners have 
accepted a yearly gciaraqtecd volume of employment in 
lieu of a change in the wage structure.15 In a certain sense 

. the welfare emph~sis of many personnel departments in the 

u In an economic system with considerable division of the productive 
process at different "stages" among firms, the pricing policies pursued by 
individual companies are of crucial significance because of the large 
proportion of total costs (of a single enterprise) represented by "mate
rials." In a less divided productive process, wage policies would play a 
still more' vital role. 

The importance of this fact for interpretations of the policies of enter
prises or trade unions has ordinarily not been given sufficient recogni
tion. It would be worth while to explore the thesis that large integrated 
corporations have been opposed to union organization at least in part 
because a rise in wage rates among all employees makes a much larger 
proportionate increase in total costs than it would for a less integrated 
company. 

II Wage changes of this character have been frequently urged for the 
building trades., See Thurman Arnold, "Agreement Between Labor 
Union and Employer to Establish Weekly Wages in Place of Daily or 
Hourly Wage Rates," Public Statement (October z, 1940), 
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192o's can be held to have affected the price of labor by 
substituting recreational and social facilities. The compli
cated and detailed specifications of a trade union agreement 
offer innumerable openings for substitution between "wage 
structure" and other terms of the contract, and similar 
opportunities arise for changes in the price structure of 
purchased parts or materials. Bargaining may be applied as 
between elements of the price structure and such other 
terms of sale as dates of delivery and penalties for cancel
lation of orders. 

( 3) A third way in which a single enterprise may influ
ence the price of the factors it purchases-in addition to 
varying its degree of vertical integration and effecting a 
substitution among items in the price structure and other 
terms of sale-is through the impact of .fluctuations in its 
output. If the firm is a sufficiently important purchaser in 
the market, an increase in its orders may induce a price rise 
in the whole "market" or a decrease result in a price 
reduction. And if business executives recognize the possi
bility that a rise in their output may increase price, and 
there is no reason why they should not, they may take 
steps to prevent such a development. For instance, the 
automobile industry is alleged to have. attracted a large 
force of wage earners to Detroit not only to insure a labor 
supply for peak periods but also to forestall a demand for 
wage increases that might arise if there were no unemploy
ment. An agricultural implement company was in.fluenced 
in its choice of a new plant location by consideration of 
the probable effect on wage levels of additional workers in 
a certain city. In "markets" where a few large buyers pur
chase from a number of relatively small suppliers, such 
induced price changes may be minimized by the threat of 
ruptured relations. Prices may be relatively stabilized in 
such circumstances as a result of a very long view-the 
buyer desiring a continuous source of supplies and the seller 
confronted with the total loss of sales in the event of a 
refusal on the part of the buyer. Changes in factor prices 
induced by variations in the output of a single firm are 
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probably not as imponant as might be supposed, primarily 
because the possibility of ~uch changes is anticipated by 
business executives, who take steps to prevent their occur
rence or to minimize their extent. 

J. The Modus Operandi of Factor Price Variations 

This section is intended to trace the impact of changes in 
the price structure of factors on the costs of firms, regard
less of the influence of a panicular .enterprise in inducing 
the variation. lri general tenns, this is a simple matter; the 
costs of a panicular factor vary directly and proportion
ately with changes in factor prices, in the absence of in
duced or concomitant influences. If the prices of all factors 
are doubled, the costs to an enterprise double. If the price 
structure of a single factor is doubled, the cost of the factor 
will double only if there is no induced substitution between 
the resource and all others. 

It must be made clear that substitution refers to the intet:
change of amounts of one factor in the productive process 
of a finn for amounts of another at a given state· of knowl
edge and level of output. It does not cover cases of new 
techniques or changes in "the state of the ans." 1° For in
stance, a change in the price of mechanical loading equip
ment for bituminous coal relative to wage rates of loaders, 
brought about by an increase in loaders' rates, probably ex
tended the \lse of the mechanical process.U This "substi
tution" is to be distinguished from the original introduc
tion of the machinery or from any changes in its efficiency 
or technical effectiveness. The term substitution will always 
refer here to a change in a combination of factors of given 
effectiveness. If the change in the efficiency of one factor 
leads to its wider use and consequently a lowering of its 
price, the increased employment of this factor is made 

18 Problems associated with the meaning and measurement of technical 
change are treated in Chapter Vll. 

lf Waldo E. Fisher, Economic Comequences o( the St'Uen-Hour Day 
tmd Wage Changes ;., the Bit11minous Coal lrulustry (University of 
Pennsylvania Press, 1939), pp. 67-75. 
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up of two logically distinguishable elements-the substitu
tion arising from a change in relative prices of the factors 
and a technical change which increases the productivity of 
the factor. 

In the framework of' economic theory, the only situation 
leading to a change in the way in which factors of given 
productivity are employed would be a change in relative 
prices. From the standpoint of simple description of busi
ness practice, it is of course true that substitutions are made 
for many other reasons. For example, a manager in the 
automobile industry has been quoted as saying he had intro
duced machinery wherever possible because "machines 
don't strike." 18 Business executives may regard a particular 
arrangement as more convenient, or as necessary because of 
health standards enforced by law or agreement. 

The substitution of one factor for another is certain to 
alter the composition, and most probably the level, of costs. 
The proportion of costs that are "materials" or "labor" or 
"overhead" will change· according to the direction of the 
substitution. In the case of a classification of factors that is 
more than twofold, it is especially important not to draw 
inferences from a substitution between any two factors as 
to the net effect of the substitution on the amount of the 
factors employed. If,. for insta~ce, the threefold classifica
tion suggested at the start of this chapter were adopted, 
"overhead" might be substituted for "labor," but the total 
effect on the quantity of labor employed would depend 
also on the relative substitution between "materials" and 
"labor," and "materials" and "overhead." 19 Similarly. the 
effects on relative costs will depend on all substitutes, rather 
than on the initial two alone. The purchase of such factors 
as machines, which are expected to last over several periods, 
results in a larger outlay in the current period and perhaps 
even in a greater total cost after the problem of allocation 
over time has been decided. · 

18 William Heston McPherson, op. cit., p. 147. 
111 The solution depends on the relative elastici~es of demand com

pared to the elasticities of substitution. 



INPUT FACTORS AND COSTS 131 

If an attempt were made to observe historically the rela
tive movements of a factor 'price and its cost to an enter
prise, the above discussion of substitution would suggest 
that correspondence in variation should not be expected. 
Studies by the Bureau of Labor Statistics of wages, costs 
and prices in four industries (pp. uz-zs above) were di
rected toward these comparative movements. The results 
for the finn in the agricultural implement industry are 
shown in Table s. with marked differences in the relative 
variations of labor costs and wage rates. · 

For a finn in the paper industry, neither direct nor in-

TABLE 5 

CHANGES IN WAGE RATES AND LABOR COSTS IN AN 
AGRICULTURAL IMPLEMENT FIRM, 1929-3'f 

Implements 

Croupr 
Spring tooth harrow 
Cultivator 
Tractor plow 
Grain binder 
Com binder 
Side delivery rake and tedder 
Disk harrow 

Crouplr 
Mower 
Manure spreader 
Tractor 
Cream separator 
Grain drill 

+•5·7 
+•s-7 
+•7-8 
+22.0 
+22.0 
+20.2 
+20.2 

+22.0 
+22.0 
+2r.5 
+25-3 
+•s-2 

(Percent) 

Labor Cosll 

.+r8.7 
+20.1 
-3.7 

+•3-Sl 
+2o.o 
+2o.5 
+6-s 

+24-9 
+20.1 
-•5·2 
+47·7 
+5-2 

• Temporary National Economic Committee, Monograph No. s. Table 15, 
P· 119· 

1> Wage rate figures are for 1930 rather than 1929, but probably this is not 
important as there were no major changes in rates during the year. They 
refer to the wage rates paid to all employees of the plant in which the imple
ment is made, rather than to the wage rates of employees working only on the 
implement. Since the wage rate changes were all plant-wide,· this fact shoulc;l 
not affect the comparisons made. . . . · ' · 

• The design of implements in Group I was not changed appreciably betweeD 
1929 and •93To that of imp~ements in Group U was changed. · .. 
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direct labor costs advanced as much as wage rates over the 
period as a whole. As a result of the two increases, wage 
rates were approximately 19 percent higher in 1938 than 
they had been in 1936. Direct labor costs (per ton of 
product) were only 6.4 percent higher, and indirect labor 
costs 14.5 percent higher. Had the volume of production 
been as great in 1938 as in 1936, it is probable that indirect 
labor costs per ton would have been even lower in the latter 
year. The boot and shoe firms- also indicated some diver· 
gence in relative movements, although not of such magni· 
tude. The cotton textile firm alone showed almost complete 
equality in the variation of wage rates and labor costs. 

These studies are of limited value, since it is impossible to 
1 
ascertain from them whether the divergences are to be 
attributed to different rates of output, substitution of other 
factors for labor with the increases in wage rates, or "tech
nical change." 20 Even acceptance of the linearity of each 
element of the cost function leaves a choice between the 
relative roles of the last two factors. The discussion of tech
. nical change in Chapte~ VII will return to this problem. 

4· Cyclical Setting 

The comparative movements of factor prices and costs 
are particularly significant when placed in the context of 
cyclical fluctuations. Not only have costs been a very 
important element in many "explanations" of price inflexi
bility, but factor prices have been specified as the determi
nant of costs which has the greatest bearing upon the 

so The policy of inventory valuation will also certainly affect the 
costs in an accounting period for those factors which are carried over 
from one period to another. For instance, the choice of the lower-of
cost-or-market principle of valuation in periods of rising prices will 
"understate" costs compared to other methods and "overstate" them in 
a period of falling prices. George 0. May, Twenty-Five Years of Ac
counting Responsibility, 19ll-19!J6, Vol. I, pp. 86-88. See also The New 
York Certified Public Accountant, Vol. X, No. s (February 1940), 
Henry B. Anhur, "Inventory Profits in the Business Cycle," American 
Economic Review, XXVIII (March 1938), pp. 27-40, and Carl Thomas 
Devine, Inventory Vllluation and Periodic Income (Ronald Press, 194z). 
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cyclical variation of costs.21 In keeping with the focus of 
this chapter, the present concern is only with prices and 
costs of labor and materials. Two types of empirical studies 
are relevant in this connection: (a) case studies of individual 
firms, and (b) inquiries covering whole industries or the 
total system. 

(a) The comparative movements of wage rates and aver
age hourly earnings in the course of the cycle are influ
enced primarily by the changing .composition of the work 
force in an establishment and the amount of overtime pay
ments. In genera~ hourly earnings may increase more than 
"rates" on the upswing due to overtime, changes in tech
nique favorably affecting the earnings of piece workers, 
etc. This tendency, normally expected to be dominant, 
might be counterbalanced by offsetting changes in the com
position of the working force with expanding production 
and with many workers at starting rates. On the down
swing, average hourly earnings may lag. With seniority 
provisions and discharge of the lower paid in each occupa- · 
clonal group (most recent additions to employment), 
average hourly earnings could be expected even to rise for 
a period, Such an initial rise of average hourly earnings at 
the downturn has mistakenly been interpreted as an in- · 
stance of reverse wage flexibility. When the boom has been 
associated with a great deal of overtime, average hourly 
earnings may well decline before reductions in rates. These 
expectations as to the cyclical pattern of earnings and 
"rates" are confirmed by Table 6 for a sample of six plants 
from the firm in the agricultural implement industry for 
the period 193o-37· The other studies in this group under
taken by the Bureau of Labor Statistics, although covering 
shorter periods, indicate similar patterns of less intensity. 

The cyclical pattern of wage costs and "rates" for the 
same firm in the agricultural implement industry is shown 

ll See, for instance, Rufus S. Tucker, "Reasons for Price Rigidity," 
Americtm Ec01U»1Uc Review, XXVIII (March 1938), p. ;r. For funher 
discussion: Alfred C. Neal, Industrial Concentration and Price Flexibility, 
(American Council on Public Affairs, 1941). . 
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in Table 7 for the years 1929-33 and 1933-37. While wage 
costs per implement fell less than the decline in wage rates, 
they also rose much less than the increase in wage rates in 
the upswing period. This disparity must suggest that fac
tors other than the variation in wage structures influenced 

TABLE 6 

WAGE RATES AND HOURLY EARNINGS IN AN 
AGRICULTURAL IMPLEMENT FIRM, 193~378 

1930 == 100 

AD~Tage Average AD~Tage 
1'ear Wage Hourly Wage Hourly Wage Hourly 

Rates~' Earnings Rates Earnings Rates Earnings 

Plant 1 Plant 11 PlaniJ 
1930 100.0 100.0 100.0 100.0 100.0 100.0 
1931 97-5 101.6 97·5 100.9 97·5 102.1 
1932 82.9 89.6 82.9 86.4 82.9 89.2 
1933 81.9 84.1 81.0 8o.8 81.9 86.7 
1934 97·3 99·0 96·3 94·2 96·3 '102.3 
1935 lo6.1 109.6 97·0 98.6 97·0 IJ2.5 
1936 108.6 1ll.O 104·4 105.2 104·5 124·3 
1937 121.5 126.4 1 15·7 . 119.2 117.8 149·4 

Plant 4 Plant 5 Plant 6 
1930 100.0 100.0 100.0 100.0 100.0 100.0 
1931 97·5 102.9 97·5 102.8 97·5 98·9 
1932 82.9 89.0 82.9 89·5 82.9 86.3 
1933 81.9 86.5 81.9 81.8 84.2 79-2 
1934 96·3 99·8 96·3 96.1 109·5 107·5 
1935 97·0 105·5 105.0 108.9 l13·3 117·3 
1936 104·4 113·5 108.6 116.2 114.0 117.2 
1937 116.8 132.0 121.5 137·9 127.0 140.8 

• Temporary National Economic Committee, Monograph No.5, p. 114. 
b Weighted average for each year of percentages of 1930 wage rates. 

labor costs du~ing these years. From the framework of 
economic analysis only three possibilities present themselves 
-"technical change," substitution both as between other fac
tors and labor and among different types of labor, and varia
tions in ·the rate of plant utilization. No effort was made in 
these studies to allocate statistically the divergences in move-



INPUT FACTORS AND COSTS I3S 

ment between wage rates aqd costs among these three fac
tors. It must be noted, however, that the relative variations 
on the upswing are consistent with "technical change" 
and/or substitution (of a magnitude to offset any increase 
in cost from an increase in output) only if the traditional 
shape of the cost function is still accepted. If the statistical 
findings in Chapter V are generalized, then only substitu
tion and "technical change" can be consistent with the ob
served results, unless the marginal cost function is assumed 
to slope downward throughout the observed range of out
put variation. 

The observed covariation between wage costs and 
"rates" during the downswing period (Table 7) presents a 
more difficult problem. At first sight they would appear to 

TABLE 7 

CHANGES IN WAGE RATES AND UNIT LABOR 
COSTS IN AN AGRICULTURAL IMPLEMENT 

FIRM, 1929-33 and 1933-37• 

192!)-33 193:337 
Implements ·Wage Labor Wage Labor 

.I Rates" Costs Rates Costs 
I 

(Percent) 
Group r 

Spring tooth harrow -18.1 - 13·9 +41.3 +37·9 
Cultivator -18.1 -15.0 +41.3 +41.2 
Tractor plow -18.1 -23·5 +43·8 +25.8 
Grain binder -18.1 -12.6 +49·0 +29.6 
Corn binder -18.1 -11.8 +49·0 +35·9 
Farmall tractor -r8.r +4-B-4 
Side delivery rake and 

tedder -18.1 -5.8 +46.8 +27-9 
Disk harrow -18.1 -10.9 +46.8 +19.6 

Group II-
Mower -18.1 -6.9 +49·0 +34-2 
Manure spreader -18.1 - 17·9 +49·0 +46.1 
Hammer mill +49·0 +6.3 
Cream separator -18.1 -0.7 +53·0 +4-B-7 
Grain drill -18.1 -7·4 +40·7 +13.6 

• Sec nora to Table 5o 
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be ·consistent only with the conventional notion of the 
shape of the cost function. But the year-to-year data reveal 
the same relationship throughout the whole downswing 
period. Studies of entire industries or the total system show 
very different patterns with the possible exception of the 
automobile industry. If it is true for even the initial period 
of contraction of output, the marginal cost function would 

. have to be presumed to slope downward throughout its 
whole range if it is to be used. as the only explanation of 
the observations. Since "technical change" is usually re
garded as "irreversible," "substitution" provides the only 
other formal explanation for the data in Table 7· From a 
studyof the policies of the company, several circumstances 
combined to bring about the observed result: ( 1) The wage 
earners with longest service and highest earnings were kept 
on, thus tending to raise average labor costs per unit of 
product at the start of the downswing. (z) At low levels of 
output skeleton forces were maintained without full work 
on current output. Repairs and changes in plant, which 
could not be measured in the units of work they performed, 
were undertaken. (3) Cenain ·types of substitution took 
place as tasks that would have been performed by machine 
for larger lots were done by hand. These considerations do 
not easily fit the theoretical determinants of cost, but they 
might be classified under substitution and the shape of the 
cost function, panicularly at exceptionally low levels of 
output. The relative movements of wage costs and "rates" 
probably do not present as uniform a picture in individual 
firms on the downswing as on the upswing. The compara
tive variations depend on the absolute volume of output 
at the peak relative to plant capacity, the employment and 
seniority policy of the enterprise, and the extent of substi
tution and "technical change." The larger the initial output 
and the more imponant the latter factors, the more certain 
it is that costs will decline more sharply than "rates." 

(b) Several studies have attempted to indicate the com
parative variations of labor costs and "rates" for industries 
as a whole or for the total system by utilizing generally 
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available indexes of payrolls and production. Since payrolls 
divided by production should yield labor costs per unit of 
production, indexes of these series should show the varia
tion in labor costs. A study published by the Brookings fu ... 
stitution gives the comparative movements for "unit wage 
costs" and average hourly earnings in manufacturing indus
tries (Table 8).22 The study includes similar figures for 
mining, steam railroads, construction, and the following 
separate manufacturing industties: automobiles, iron and 

TABLE 8 

WAGE COSTS AND AVERAGE HOURLY EARNINGS 
IN MANUFACTURING INDUSTRIES, 1929-38 

Unil Wage 
Average H1111Tl.J Costs, 

Tear Earnings, itt Cmls 1923-25 = roo 

1929 57-2 86.4 
1930 56.5 83.0 
1931 52·7 73-4 
1932 46-5 6s.B 
1933 46-0 63.0 
1934 54·8 74-6 
1935 56.8 73·6 
1936 57·5 71·5 
1937 64·3 82.5 
1938 64-6 82.5 

steel, paper and allied products, cotton textiles, and tobacco. 
While each industry showed distinctive characteristics, the 
general pattern brought out in Table 8 is typical of the 

IISpurgeoa Bell. Productivity, Wages, tmd Ntltitmllllncome (Brook
ings Institution, 11)40), pp. 134 and 170- _The Brookings study coven the 
period 191~38. See the discussion of Mordecai Ezekiel, "Productivity, 
Wage Rates, and Employment," Ameri&a Ec011071Zic R.etJie.w, XXX 
(September 11)40), pp. J07-1J. Similar calculations for the toml of manu
facturing indusaies have been made by the National Industrial Con
ference Board, "Manufacturing Relations: Prices, Production, Wages, 
and Employment, 191~39." Con(erenee Board Graphie Business Treruh 
(October 1939), Otart 9- See also U. S. Depamnent of Labor, Pro
ductivity tmd Unit L.bor Cost m Selected Mmufacturing Industries, ,,,,_,,40 (Washingtoa. 1941) • .,. I. 
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group.28 It is interesting to note also that these patterns of 
relation between labor costs and average hourly earnings 
are similar to those indicated by the agricultural implement 
case study of the Bureau of Labor Statistics except, as 
noted, on the downswing. 

H wage costs consistently decline more than uwage rates" 
or average hourly earnings on the downswing of the cycle, 

. the accepted notion of the cost function may be used to 
explain the initial fall in costs, but would apparently be 
inapplicable at the very lowest levels of output. The per
sistent tendency of the industry studies to show larger falls 
in costs than in wage rates, particularly at the very bottom 
of a depression, would be consistent with the overwhelming 
importance of "technical change" or substitution as com
pared with fluctuations in the rate of utilization. This state
ment should, however, be qualified by the limitation noted 
under (d) in the next paragraph. 

This type of study is logically a derivation from the 
more basic calculations of output per manhour.24 Hence, it 
is important to recognize: (a) The limitations of output 
per manhour series (explored in Chapter VII) are inherent 
in such general indexes of labor costs. (b) Calculations for 
segments of the economy must meet a further difficulty, 
that of matching payroll and production series. On the 
basis of available series, it is impossible to be certain that 
industrial classifications include the same enterprises. (c) 
Logically these calculations of labor costs must neglect 
some labor items which are neither paid out directly to 

!3 One possible exception should be noted; in several of the particular 
industry calculations, notably automobiles and iron and steel, unit labor 
costs increased in the first year or two after the peak only to fall con
siderably during the depths of the depression. The pattern for all 
manufacturing industries shown in Table 8 indicates a drop in unit 
labor costs through the downswing. 

14 Deflated labor costs per unit are the inverse of output per manhour. 
Since manhours times average hourly earnings equals payrolls, 

Payrolls _ Manhours X Average Hourly Earnings 
Production - Production 

Division ·of both sides by average hourly earnings yields deflated labor 
costs per unit equal to manhours per unit of output. 



INPUT FACTORS AND COSTS 139 . 

wage earners nor entered in~o payrolls; items like payroll 
taxes, social services, uniforms, and recreational and sani
tary facilities (noted in the previous section) cannot influ
ence such estimates of labor costs. However, insofar as 
'Vttriations in labor costs are the central interest and these 
items vary in proportion to payrolls,. they do not represent 
a serious limitation. (d) When the data for a number of 
firms are combined, it is very dangerous to reason from 
the aggregate results to a particular finn, especially when 
the firms which compose the group are constantly chang-. 
ing. Thus labor costs may fall for an "industry" with de
creased output simply because the "least efficient" firms are 
no longer producing or have a smaller share of the total 
output. As output is increased by the addition of these same 
firms, costS may rise for this reason alone. Where the tum

over of enterprises in an mdustry is large during the course 
of a business cycle, this consideration may be of major 
importance for an interpretation of the statistical cost series. 

Investigations of particular finns, or those based upon -
general indexes for the whole economy or for separate in
dustries, show important deviations between labor and 
materials prices and labor and materials costs. Both types of 
inquiry reveal that wage rates (average hourly earnings are 
usually substituted) increase much more rapidly than wage 
costS on the upswing of the cycle and over the cycle as a 
whole. On the downswing, as has just been observed, there 
are deviations that present no absolutely clear tendency. 
The statistical studies for industries indicated that costS de
creased more than "rates" in almost every case, but the 
only case srudy through a whole cycle showed an opposite 
tendency. None of _the stUdies made thus far attempts to 
allocate the divergences statistically among rate of plant 
utilization, "technical change," and substitution. A certain 
amount of substitution is to be expected as a result of rela
tive price changes, ie., as an induced change in costs from 
factor price variations. 

Most of the difficulties of isolating the effects of factor 
price changes on costs, indicated in this chapter, arise from 
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inadequate measures of factor prices. Were indexes of wage 
1"/ltes more readily available, the deflation of costs for fur
ther analysis would be considerably simplified. Similar limi
tations apply at present to the availability of "price" data 
for raw materials and other cost components purchased by 
buyers. Studies of individual firms may well offer the most 

·fruitful opportunity for · overcoming these deficiencies. 
Even after factor price changes have been accurately meas
ured, issues arise as to the techniques of eliminating their 
influence f-or purposes of funher analysis, such as measuring 
the shon run cost function or the rate of technical change. 
The major difficulty is a problem in index numbers: each 
change in a factor price must be weighted by its relative 
imponance in total costs. This proportion obviously 
changes over time, necessitating the adoption of somt base 
period. The problem, however, is common to all index 
number constructions. 

$. Research Suggestions 

Useful information on the questions raised in this chapter 
could be gained from case studies of the experience of par
ticular firms. Special emphasis is needed on the following 
topics: 
. . ( 1) It is important to know more about the classification 
of costs adopted by firms and about the methods used as a 
rule-of-thumb by executives in the process of making vari
ous types of decisions. In a vertically integrated company, 
what proportion of labor costs is generally classified as 
"labor"? Are special types of calculations made in apprais
ing the effects of factor price variations on costs, and do 
these calculations involve a reclassification of items from 
their usual grouping? Payroll taxes are ordinarily included 
in "burden"; an appraisal of the impact of wage rate 
changes in cost would need to shift this item over to "labor'' 
expenses. 

(1) The adequacy of average hourly earnings indexes as 
measures of thC\ variations in wage structures needs funher 
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study with special reference to the magnitude of the dif-_ 
ferences between earnings arid rates in various phases of the 
cycle. Again, much too little is known of the accuracy of 
wholesale price indexes as measures of what enterprises pay 
for the parts, materials and supplies they purchase. From 
the perspective of the seller, the question involveS the relia
bility of these indexes as indicators of "net realization" from 
sales. Since the general wholesale index numbers are made 
up largely of list prices, their variations from "net realiza
tion" may be of special importance in the course of the 
cycle. 

(3) The ways in which individual enterprises are able 
to influence and affect the price of the factors they pur
chase is a matter of considerable importance. A study of 
vertical integration in these terms might be a step toward 
an understanding of the problems of size of firms. The 
greater certainty of the price of supplies under integration 
may be an incentive influencing the scale of operations. 

(4) The costing of materials carried over from one
period to another presents many problems that are receiv
ing increased attention. It would be of great value to de
termine the effects of various types of accounting methods 
on the amplitude of fluctuations in costs. · 

(s) A larger number ~f issues connected with factor 
prices is raised in Part III of this report, which deals with 
patterns of cost-price relationships. Such issues as the role 
of factor prices in price flexibility and the way in which 
individual firms handle factor price changes (e.g., price in
creases) will be deferred to the last section of this study. 



Chapter VII 

TECHNICAL CHANGE AND COS:TS 

IT HAS been observed repeatedly that in the framework of 
economic theory the costs of a single enterprise with estab
lished plant and equipment are held to depend upon three 
factors. One, the impact of variations in the rate of opera
tions on costs, was the subject matter of Chapters IV and 
V; a second, the effects of changes in factor prices on 
costs, was treated in Chapter VI. The present chapter is 
focused upon the third, the physical productivity of the 
factors employed by the £rm and the technical effective
ness of their combination. 

In our society, characterized as it is by spectacular and 
rapid innovations, "technological change" has become a 
byword. The widespread, and at times almost romantic, 
interest in technological developments is intensi£ed by the 
highly important fact that for the first time an economy 
is "organized" to accept and encourage them. With a large 
volume of resources employed in research, technical changes 
can no longer be attributed to haphazard individual initia
tive. Perhaps the most popular theme in general discussions 
of technology has been the effect of· innovations on the 
displacement of labor. This topic is not, however, directly 
of major concern to this study,1 which seeks rather to 
observe the impact of innovations on the various elements 
of costs. This aspect of "technical change" has certainly 
also received considerable emphasis, especially in debates 
over "stagnation." It has been maintained that cost re-

I Fo; a rather comprehensive summary of discussions concerning the 
effects of technological changes on the volume of employment. and for 
references to the main works, see Alexander Gourvitch. Sun~ey of Eco-
nomic Theory tm Technological Chmge tmd Employment (National 
Research JJrojeer. Philadelphia. 1940). 

14J 
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ductions brought about by "technical change" offer a sub· 
stantial medium through whicfi idle resources may be 
reabsorbed.1 

1. Matters of Definition 

It is rather surprising that in most discussions of tech
nology, even among economists, so little attention has been 
paid to what constitutes an innovation. At times "technical 
change" is identified with· mechanization. This miscon
ception is associated with the notion that innovations occur 
infrequently but in a spectacular fashion, with shattering 
effects. That the identification of technical change with 
mechanization reflects a narrow view is evident as soon as 
one considers instances of the effect of increased skill and 
training of wage earners on output, and the consequences 
of improved organization, techniques of management and 
coordination of factors. Empirical studies, moreover, easily 
disprove the contention that technical change is infrequent 
and spectacular. The Bureau of Labor Statistics study of a 
firm in the agricultural implement industry revealed that 
over 6oo changes were made in an operating tractor model 
within a period of two years.3 

In this discussiort the terms "technical change" or "inno
vation" will be used to imply any change in input-output. 
relations which is not to be attributed directly to cbtmges . 
in factor prices or variations in the rate or scale of produc
tion of the enterprise in question!· "Any change in input-

1 Sumner H. Slichter, "Business Looks Ahead," Atlll1ltic Mtmthly (No-
vember 1939), P· S¢· • 

8 Temporary National Economic Committee, "Industrial Wage Rates, 
Labor Costs and Price Policies," Monograph No. r (Washington, 1940), 
PP· IJI-37t 141· 

'This definition is in accord~ce with economic analysis; ordinary 
usage of the term is much more ambiguous. The Handbook of Labor 
Statirtics (Bureau of Labor Statistics, Bulletin No. 616, 1936, pp. 709 
et seq.) defines "technological change" to "include all change ••• which 
results in higher productivity per manhour." This latter term is held to 
mean "work done in a given time." The Handbook recognizes, however, 
that this use of "productivity" must be distinguished from the "'efii-
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output" relations is intended to cover variations in amount 
of output from the same input factors, in quantity of input 
factors producing the same output, in the combination of 
factors employed, or in the quality of input factors or 
product under conditions of given "plant." An innovation 
may arise from a change in the effectiveness of a single 
factor or from the . way in which the various factors are 
combined. It is very important to observe that this defini
. tion excludes changes that might have arisen from varia
tions in the two other determinants of costs in the system 
of economic theory. However, as will be indicated later 
in this chapter, substitution among factors as a result of 
price changes and variation in the rate of utilization give 
rise to ·very serious problems when one attempts to measure 
the rate of technical change. An increase in output per 
unit of labor input may be caused not by any change in 
the technical effectiveness of wage earners, or by any 
variation in the intensity of their effort, but simply by a 
substitution of other factors for human services as a result 
of wage increases. For instance, raw material of better 
quality, which requires a smaller amount of finishing or 
ta~es less time to process, may be purchased at a higher 
price. 

In any study of the single enterprise it is important to 
, recognize that technical changes may originate in other 
sectors of the economy, particularly in earlier stages of 
the productive process, and yet vitally influence the input
output relations of the firm. Whether or not these trans
mitted technical changes will affect the factor prices paid 
by the firffi depends on both the effect of the technical 
change on the costs of the supplying enterprise and the 
character of the market in which the firm purchases the fac
tor. In any event a single enterprise at the end of the pro
ductive process may be but the point at which technical 
changes made in other enterprises emerge. A change in the 

ciency' of labor, or any other tenn which is narrowed down to express 
only the output due to the ability and willing cooperation of the work
ers themselves." See footnote 6, p. SJ above. 
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input-output relations of a, publishing .firm, for instance, 
may arise from changes in the making of pulp, the metal 
used in the type, the skill of typesetters, or the managerial 
techniques of transportation companies. Since the produc
tive process is the result of a number of interdependent 
forces, a technical change introduced at one point may 
have marked ramifications throughout the system. 

It is necessary, too, to draw a distinction between tech
nical change and invention. A technical change implies 
some actual variation in the productive process, whereas 
an invention merely indicates the possibility of change. The 
invention must be put into operation in an enterprise be
fore it can become a technical change. This is perhaps an 
unusually broad view of invention; ordinarily the discovery 
of a way in which to increase the skill of wage earners, for 
instance, would not be designated an invention. It cannot 
be inferred, of course, that every .invention becomes a 
technical change. Indeed the fact that many inventions 
have not eventuated in technical changes is an indication 
of the new technical opportunities open to an enterprise. 
The extent of the gap. between invention and utilization is 
a subject about which much might be learned. 

Identification of technical change with. mechanization 
sometimes implies a one-ro-one correspondence between a 
patent and an invention. Even if this were true a patent 
could be no more than a phase of the invention, for "in
vention is a process, the granting of a patent being only 
an incident in the process." 11 But not every invention is 
patented; sotne may not meet the standards of the Patent 
Office in their interpretation of an invention; in other 
instances patent fees and litigation may be prohibitive com
pared to possible benefits; and in still other cases inventors 
may regard a patent as unnecessary. There can be little 
doubt that many technical changes (as defined) are never 

1 National Resources Committee, Technological Trends 1111d National 
Policy (June 1937), p. 6. See also, Hellrings before the Temporary Na
tional Economic Committee, Part J, "Patents, Proposals for Change in 
Law and Procedure" (January 16-zo, 1939). 
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patented at all; and many patents are, of course, never 
embodied in operating techniques. 

Any definition of technical change is bound to raise the 
crucial question of the meaning of "fixed plant and equip
ment." The preceding chapters have been set in the con
text of the "short run": plant, equipment, and organization 
are assumed to be unchanged. (Chapter X discusses the way 
in which costs vary with the size and the scale of an enter
prise.) However, since many technical changes, such as 
improvements in cutting tools, result in a change in "plant" 
as measured by technical capacity or the least-cost rate of 
output, the issue arises whether the impacts of such changes 
on costs are to be related to technical change or to varia
tions in size of plant. It is clear that this problem is not 
involved in all technical changes. An improvement in the 
skill of wage earners or the quality of purchased materials 
and supplies would not be regarded as a possible change in 
"plant." Strictly speaking, it is impossible to assume "fixed" 
plant and, at the same ,time, to separate from accounting 
records the cost effects of technical changes in factors that 
constitute overhead (in the sense developed in Chapter 
IV) from variations in size of plant. Since interest in the 
effect of size of plant on cost is usually specified in rather 
large changes in output (relative to the industry in ques
tion), the influence of size of plant-with technique vary
ing as size increases-will be neglected in this discussion 
when changes in potential capacity or the lowest-cost point 
are small. That is, plant is regarded as "fixed" unless the 
technical change causes output to vary "significantly." 

It has been customary in economic thinking to classify 
technical changes as either labor saving or capital saving.8 

While this dichotomy is useful for general theoretical pur
poses, it does not lend itself very readily to empirical work, 
partly because the diverse types of agents that contribute 
to output are compressed into the two categories of capital 
and labor. Substitutions among various types of capital or 

&See J. R. Hicks, The Theory of W11ge.r (Macmillan. London, 1935), 
at. VI. 
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kinds of labor have no place in this scheme of classification. 
Since a great many techmcal changes undoubtedly are 
characterized by intra-capital and intra-labor substitution, a 
wider classification of factors would be necessary for em
pirical studies. 

A further difficulty with this capital-labor saving cate
gory emerges from its reference to the effects of a techni
cal change on the whole economic system. An innovation 
can be classified only after the initial effects in a single 
enterprise have worked themselves out through the entire 
economy. A technical change might at first be labor-saving, 
but finally come to be designated capital-:-saving when the 
total effects were appraised. Instances of technical change 
do not readily fall into these theoretical pigeonholes, first 
because an innovation is classified by its effects, and second 
because these effects are the total or net effect on the 
whole system. In view of these difficulties it would be 
useful for empirical investigation to distinguish between 
a classification of technical changes and an appraisal of the 
immediate or ultimate effects of the innovations •. 

It is suggested that types of technical change be classified 
according to the character of the substitution involved 
among factors in a single enterprise. Although the detail · 
in factor classification will vary with ~pecial interests, the 
division will certainly be finer than simply "labor" and 
"capital." The following breakdown of productive factors 
provides an example of classification of substitutions where
by innovations in industry could be grouped more readily: 
( 1) unskilled labor, ( 1) skilled labor, ( 3) supervisory labor 
and management, (4) clerical workers, (5) salesmen, (6) 
purchased materials, (7) fuel, (8) plant, (9) equipment and 
tools, ( 10) containers, ( u) variable or circulating capital. 
Substitutions probably could be made between any two 
of these factors, so that in this example 55 types of techni
cal change are possible. If changes in proportions involving 
more than two factors are considered, these types are multi
plied many times. Only detailed empirical study could 
reveal which of these substitutions were most typical. Such 
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an inquiry would not be simple because the designation 
of a technical change, as defined in this section, is in itself 
difficult. One would have to make certain .first that the 
observed substitution was not due exclusively to changes 
in the rate of output or to variations in factor prices. The 
problems involved in eliminating the influence of these two 
detenninants of cost will be considered in the next section. 
For an empirical study of typical patterns of substitution, 
however, it is not necessary to measure precisely the magni
tude of technical change. What is required is to recognize 
that there has occurred a substitution which is not to be 
attributed entirely to factor price changes or to changes 
in the rate of output. Such a task, though far from easy, 
is not impossible, for similar output levels can be found 
and factor prices may have moved against the change or 
may have remained relatively constant. 

A few specific cases will illustrate the usefulness of the 
concept of technical change that has been developed in 
this section, and in particular the diversified types of sub
stitutions that actually take place. It has been impossible, 
on the basis of the information available, to ascertain that 
these substitutions did not arise in part from changes in 
factor prices and rates of output, but the presumption is 
that they were not controlling influences.' (a) The great 
increase in the use of instruments to maintain constant 
temperatures or pressures in blast furnaces and in similar 
operations seemingly represents a substitution of instru
ments for fuel. (b) The replacement of the bundle syste~ 
by the line in the making of cotton garments is a more 
complex innovation, involving the substitution of skilled 
labor and some equipment for circulating capital. It is un
necessary under the line system to have as large an inven
tory of ~oods in process. (c) In iron ore mining the use of 
special dynamites instead of black powder appears to be 
an instance of the substitution of purchased material for 

r These examples are taken from the studies of the National Research 
Project. 
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skilled labor, since with th~ dynamites a smaller number of 
holes must be drilled per ton of ore mined. (d) The adop
tion of induced drying fans in the manufacture of bricks 
provides an interesting substitution of equipment for cir
culating capital. This equipment reduces considerably the 
amount of time required to manufacture bricks, since it is 
no longer necessary to wait for sun and atmosphere to dry 
them. (e) The substitution of rotary for churn or cable 
drilling in petroleum oil well drilling involves both a shift 
from one type of skilled labor to aJ1.other and a replace ... 
ment of one kind of equipment by another. 

2. Measures of Technical Change 

An increasing number of studies in recent years have pur
ported to measure the r~te of variation in "technological 
change." 8 Without an exception these statistical investiga
tions have taken the change in "output" per manhour, or 
per employee, as a measure of the rate of "technical 

a The following studies may be mentioned: Spurgeon Bell, Producti'IJ
ity, Wage1 tmd Naticmal Income {Brookings Institution, 194o); National 
Research Project, Production, Employment, tmd Producti'IJity in !9 
Manufacturing lndUitriet (Philadelphia, 1939); Witt Bowden, ''Wages, 
Hours and Productivity of Industrial Labor, 1909 to 1939," Monthly 
Labor Re'IJiew (September 1940, Reprint Serial No. Rnso); Bureau of 
Labor Statistics, Producti'IJity tmd Unit Labor Colt in Selected Manu
facturing lndumie1, 1919-40 (Washington, 1941); Mordecai Ezekiel, 
"Productivity, Wage Rates, and Employment," American Economic Re
tJiew, XXX (September 1940), pp. 507-13; John Dean Gaffey, The 
Producti'IJity of Labor in the Rubber Tire Manufacturing lndumy (Co
lumbia University Press, 1940); Nahum I. Stone, Alfred Cohen and Saul 
Nelson, "Productivity of Labor in the Cotton-Garment Industry," Bu
reau of Labor Statistics Bulletin No. 66.z (1939); W. D. Evans, "Mech
anization and Productivity of LJibor in the Cigar Manufacturing Indus
try," Bureau of Labor Statistics Bulletin No. 66o (1939); Boris Stern, 
"Productivity of Labor in the Glass Industry," Bureau of Labor Statistics 
Bulletin No. 441 (1917). Od1er studies by the Bureau of Labor Statistics 
have been made in the boot and shoe, plumbing and heating supply, 
woolen and worsted, cement, lumber, cotton textile, and clay products 
industries. See also, Technology on the Farm, A Special Report by an 
lnterbureau Committee and the Bureau of Agricultural Economics of 
the United States Department of Agriculture (1940). 
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change." 8 Professor Mills has suggested a measure of 
"physical output per unit 'Of productive effort" as an indi
cation of the change in "productivity." 10 In actual statisti
cal work, however, he approximates this concept by output 
per manhour. Thus indexes of the change in "productivity" 
of industries or the total system have been calculated 
simply by dividing indexes of output or production by in
dexes of manhours or number of wage "earners employed. 
The 'rather wide and indiscriminate use of these statistics 
in wage negotiations, 11 in popular discussions, and even in 
technical economic journals calls for a scrutiny of the 
meaning of such an index and its relation to the definition 
of technical change set forth· in the preceding section. 

It will be convenient to start such a critical appraisal by 
~esignating the situations under which an index of output 
per manhour may \vary. First, a change in the rate of plant 
utilization may infJ.uence output per manhour, depending 
on the character of the input-output relations. Second, ·a 
change in relative factor prices may induce a substitution 
among labor services arid other factors; for instance, a rise 
in the price of high quality raw materials may mean that a 
cheaper material requiring more labor is used. Third, since 
all skills of labor are equally weighted by the hours of em
ployment, a change in relative wage rates may induce a 
substitution among different types of labor and a change 
in output per manhour. Fourth, a special difficulty arises 
when data for more than one firm are combined to present 
industry figures (and all indexes of "productivity" are of 
this character). The addition of less "efficient'' firms at high 
levels of industrial output, coupled with their disappear-

•Numerous devices have been used to measure "output." For instance. 
Gaffey, loc. cit., adopts number of tires, tire miles, and pounds of crude 
rubber as measures of "output" in • study of ''productivity" in the rub
ber tire manufacturing industry. 

lOF. C. Mills, "Industrial Productivity and Prices," Journal of the 
AmerictnJ Statistical Association, XXXII (June 1937), pp. 247-6z. 

11 For an instance of judicious use of such statistics, see: Steel Worke.rs 
Organizing Committee, Brief Before 11 PtnJel of tbe War Lllbor Board, 
Cases No. 30. 31, 34t 35 (194J), PP· ss-8o. 
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ance from business in periods of depression, introduces 
another factor which may induce changes in output per 
manhour or per wage earner. Fifth, variations in the size 
and scale of plant may result in an altered combination , 
of factors and hence a change in output per manhour. ' 
Sinh, an index of output per manhour may vary because 
of technical changes, as defined above, resulting from the 
substitution of other factors for any type of labor included 
in the manhour data. This heading includes the impact 
of "undermaintenance" of equipment and other resources 
upon output. u 

To designate as a change in "productivity" the variation 
in output per manhour arising from the first .five of the 
above factors is certainly a mistake, or at best a peculiar 
conglomerate useful only for specialized purposes. For the 
system as a whole there may be some sense in indicating 
the way in which output per manhour has fluctuated. A 
study of the path of output per manhour may be 1Iseful 
in predicting the probable increase in output for small 
changes in increased manhours of application. Such data 
might be especially interesting for war economies, but cer
tainly they could hardly be expected to give an accurate 
picture of the variation in technical change as defined here. 
In addition to including the effects of too many factors, 
indexes of output per manhour may ignore certain types 
of technical change or give rise to incorrect inferences 
concerning their magnitude. As far as .final effect is con
cerned, a substitution between two nonlabor factors result
ing in increased output is indistinguishable from more in
tensive labor effort or training, which also brings about an 
increase in output. Indeed, the attempt to measure in terms 
of a single factor the change in the input-output relations 
of a combination of factors is neett<iarily misleading. H the 
same number of manhours produced the same amount of 
product with one half the raw material or one half the 
amount of plant, it would be absurd to say that no technical 

u The phenomeooo of "undennainreuance" cannot be readily handled 
within the framework of traditional economic analysis. 
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change had taken place simply because output per manhour 
remained unchanged. The fundamental difficulty of meas
uring input-output relations in tenns of a single input 
factor is illustrated in Chart 5. It is presumed that output 
is roughly equivalent to crude oil input in the petroleum 
refining industry. Then input of labor per unit of "output" 
is compared to input of BTU (heat) per unit of "output." 

Chort 5 

INPUT OF LABOR AND HEAT 
PER BARREL OF OIL REFINED, 1925-1937 
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Nanhours from WPA National Research Project, PETROLEUM AND NATURAL GAS PAOOUCTKlN, p. 329. 

As would be expected, the two curves show materially 
different movements for the period 1915-37· Another 
drawback associated with indexes of output per manhour 
is that such measures take on all the limitations of produc
tion indexes noted above in Chapter V. Technical change 
which eventuates as improved quality of product, for in
stance, defies statistical measurement. 

These difficulties raise the question of how indexes of 
output per manhour could ever have been presumed to 
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measure technical change, Some explanation is required 
because changes in output per manhour would appear to 
bear little necessary relation to technical change, partic
ularly for the short run.· It can be suggested that this em- 1 

phasis on output per manhour is consistent with the labor ' 
theory of value. If capital goods and all other factors can 
be reduced to units of stored-up labor power, then the 
relative change in manhours required to produce a unit 
of output (factor prices and output unchanged) is a meas
ure of the effectiveness of the input factors. All factors 
are reduced to the single denominator. This view would, 
however, require the inclusion, in the estimates of man
hours employed, of the manhours "stored up" in other 
factors, a procedure which has not been adopted in statisti
cal work. If it were adopted, indexes of output per man
hour would be meaningful, at least within the framework 
of the labor theory of value. 

The wide use of indexes of output per manhour ~ 
measures of "productivity" is still somewhat perplexing in 
view of their potential divergence from the theoretical 
concept of technical change developed in Section 1. Yet 
available measures of this sort show an upward trend, 
indicating largest increases at the points where they might 
be expected in the course of the cycle; in brief, they seem 
to work. This is not entirely inconsistent with the above 
criticisms. Should the dominant pattern of substitution be 
that between other factors and labor, and -should this 
tendency be very pronounced, indexes of output per man.,. 
hour would be significantly influenced by this movement. 
While such indexes would still overestimate and under
estimate technical change in the ways suggested imme-:
diately above, the "errors" could be relatively small 
compared to the major movement. The indexes might serve 
as rough approximations to technical change where the 
rate of substitution between other factors and labor came 
close to the rate of substitution in all other cases. Since 
no way exists of verifying the importance of these possi
bilities, one cannot place much confidence in indexes of 
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output per manhour as measures of technical change. The 
mere fact that they move in the direction that might be 
expected cannot instill any faith in the magnitudes they 
indicate. • 

Series of per unit cost or total cost and output offer an 
opportunity for measuring technical change which has not 
as yet been exploited. Apparently the basic problem in 
measuring changes in input-output relations is to find 
common denominators for the diverse factors combined 
to produce different kinds of output.18 Aside from money 
costs, there are no units with economic meaning whereby 
diverse inputs may be combined into a unit of productive 
factors. Hours of labor service, tons of steel, miles of wire, 
and yards of cloth can be amalgamated only through costs. 
In fact it is precisely this problem, in its practical aspects, 
that confronts business executives. They must seek the 
least cost combination of factors at each alternative output 
level, given the technical productivity of each possible 
grouping. If all the influences affecting costs other than 
technical change are measured and their impact is removed 
from the series of per unit cost, then the remainder may 
be attributed entirely to technical change. Specifically, the 
effects of factor price movements and variations in the rate 
of operation would have to be eliminated.1

• For this pur
pose the following data in addition to the per unit cost 
series would have to be available: (a) all factor price varia
tions, (b) a cost breakdown showing the relative impor
tance of each factor in total costs, and (c) the shape of the 
cost function. The first two series make possible the re
moval of the effects of factor price changes arid the third 
permits elimination of the effects of varied output. 

13 Sjnce output indexes were considered in Chapter V, only the prob
lem of a common denominator for input is considered here. 

u Costs are made a function of three variables: rate of output, factor 
prices and technical change. If technical change is made a statistical 
residual, it cannot exacdy approximate the formal definition of Section 1. 

Factors not specified as determinants of cost, such as rate of change of 
output and size of order,· will influence this statistical measure of tech
nical change. 
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Among other difficultie~ this procedure involves a logi
cal snag. The measurement of technical change is required 
before the cost function is approximated. But the shape of the 
cost function itself is a prerequisite to the measure of tee~-! 
cal change proposed above. Mter the effects of factor pr1ce 
variations have been eliminated from a series of per unit 
costs, no entirely satisfactory method is available to "split" 
the time series into the component attributable to output 
fluctuation and that derived from technical change. If some 
shape be assumed for a cost function-for instance, a linear 
relationship between costs and output-then the residual 
pattern can easily be ascribed to the influence of technical 
changes. Only if a specific relation between output and 
costs is presumed can the influence of technical changes be 
isolated. Unless the technical change and output compo
nents are presumed to fluctuate in precise and different 
patterns, no separation is possible. The difficulty is identical 
with that involved in splitting output per manhour series in~o 
output and technical change components. The comparative. 
patterns are imposed on the data since the effects of techni
cal change are presUIJled to be linear. 

An index of the rate. of innovation derived from cost 
data would seem to have many advantages over the usual 
output per manhour series. In the .first place, the effects of 
all possible types of technical change would be included, 
whereas, as has been noted, series on output per manhour 
attempt to measure the change in input-output relations for 
all factors in terms of a single one, namely manhours of 
labor services. Second, the effects of changes in factor 
prices would be eliminated from cost data; in output per 
manhour series no correction is ever made for substitu
tions between factors attributable solely to relative price 
changes.15 Third, the difficulty arising from the influence 

15 The deflation of costs to remove the influence of factor price 
changes does not indicate exactly how costs would have varied when 
factor price changes have caused substitution. It is not ordinarily prac
tical in dealing with empirical data to separate precisely the influence 
of technical change and substitution. 
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of variations .in the rate of plant utilization is not peculiar 
to cost data. Moreover this problem may be circumvented 
in several ways. Engineering estimates of cost, showing 
different elements in cost over time, can be made for the 
same rate of utilization.18 Or spot comparisons can be made 
for two similar levels of output. Again, as has been sug
gested above, an assumption can be made as to the shape 
of the cost function, based upon specific estimates of man
agement or general knowledge of the enterprise. Several 
estimates of the rate of technical change may be derived 
on the basis of different assumptions concerning the shape of 
the cost function. If two extreme estimates of the shape 
of the cost function are reached, they will at least establish 
limits for the rate of technical change. There is no guar
antee, of course, that these limits will be narrow enough to 
be useful. 

A final point relevant to the subject matter of this section 
concerns the direction . of technical change. It is usually 
assened that technical change is irreversible, moving always 
in the direction of increased output per unit of input.11 

This statement is not without ambiguity. It may simply 
imply that once a technical change has been made the 
experience is not forgotten by the enterprise. But much 
more is usually intended-that input-output relations al
ways vary in the direction of a larger product with the 
same "amount" of factors or the same product from a smaller 
"amount" of factors. From the perspective of the enter
prise, of course, no decision to worsen the input-output 
relation would be made unless there were serious price 
changes. In this sense technical change is always positive. 
From the viewpoint of an observer, however, the input-

~• Boris Stem. "Mechanical Changes in the Woolen and Worsted In
dustries, 1910 to 1936," Monthly Labor Revie'ID (January 1938), used 
such engineering estimates to calculate output per manhour changes 
between the two years at 100 percent of "capacity operations." 

lf This proposition is inconsistent with output per manhour series as 
a measure of technical change, for some series show decreases in output 
per manhour, at least for short periods in certain phases of the business 
cycle. 
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output relations of an enterprise may become less favorable 
in response to considerations other than the rate of opera
tions. The technical productivity of wage earners, for in
stance, may be deliberately reduced in a "slow down" or 
fall as a result of excessive hours of work under war con
ditions. The quality of available raw materials may become 
poorer. Or, because of the immediate financial position of 
an enterprise, plant and machinery may be retained in use 
for such a long period that the "same" input factors result 
in a smaller output. In this report, ,nevertheless. positive 
technical change will be considered the normal case. 

J. Decisions Concerning Teclmical Change 

The translation of inventions into technical changes, it 
has been noted. requires the active decision of business 
executives. This section discusses the .kinds of calculations 
and the types of considerations involved in the formulation 
of such decisions. Since technical change has been regarded
in this chapter as much ~roader than mechanization alone, 
more decisions are associated with it than with, say, the 
purchase of a new machine.18 A number of innovations 
concern only those factors which have been classified under 
the major headings of labor and materials, and may con
tribute, moreover, only to the output of the current period. 
For instance, the substitution of one type of steel for an
other or the introduction of a bonuS wage scheme presents 
a relatively simple problem to be decided on the principles 
of comparative marginal costs and marginal receipts. No 
"capital" expenditure is involved in the sense that the out
put of more than a single period is necessarily affected. 
Any such change is completely reversible for t~e next 
period without "loss." Few changes, in fact, are confined in 
their effects to a single period. · 

In addition to these technical changes which affect only 
current receipts and costs, certain innovations may involve 
no change in either current or prospective costs but are 

II See Appendix c. -
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expected to. influence the stream of receipts. Variations in 
style and minor changes in design are frequently of this 
character. Here the innovation will be adopted whenever 
the present value of all prospective receipts is increased. 
The corollary case of a technical change affecting costs 
alone and leaving the expected stream of receipts tin
changed will arise whenever the present value of all future 
costs is lowered. This type of technical change may be 
illustrated by variations in the methods of production 
which do not appreciably alter the product. It is possible 
to give a rimch more detailed statement (as is done below) 
of the circumstances under which technical changes will 
be undertaken by an enterprise, and at the same time keep 
the statement broad enough to include the case in which 
both prospective costs and receipts are altered. But added 
details in no way affect the fundamental proposition, ordi
narily stated with reference to replacement, that "a pro
ducer continues to use existing equipment as long as, ex 
ante, it; is cheaper to operate equipment in use than to buy 
. and operate replacement equipment" 19 or that "replace
ment occurs whenever enterprise value is enhanced there
by." ~ Any decision involving technical change consists 
of a comparison of cost and revenue prospects under cur
rent methods of production and existing styles and designs 
of products with cost and revenue prospects under all 
possible alternative methods, styles and designs. 

The test of the desirability of a replacement is made on 
the basis of the present worth, at a specified date, of pros
'pective payments and receipts. The payments and values 
which are affected by purchase or nonpurchase, and should 
therefore be included in• any formula, are as follows: 21 

19 Joe . S. Bain, "The Relation of the Economic Life of Equipment to 
Reinvestment Cycles," Re-uiew of Economic Statistics, XXI (May 1939), 
p. 8z. See also John B. Canning, The Economics of Accuuntanc:y (Ron
ald Press, 1919), Ch. XIV. 

:ao Canning, op. cit., p. 83. 
11 All payments or receipts which remain unchanged whether or not 

the new machine is purchased have been· canceled from the formulation. 
The term "machine" is used in this context to refer to any technical 
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( 1) The expected operating savings in each future year. 
Let us call this saving in the first year T1, in the second 
year T, and so on up to Tn in the nth year, where n is the 
number of years in the period of comparison. This period 
is the interval between the proposed date of purchase and 
the date at which a reconsideration of the problem will be 
required if no machine is purchased, ordinarily the end 
of the expected life of the old machine or machines. It 
should be noted that because of (a) variations in the vol
ume of business, (b) possibilities ·of still newer machines 
or different methods of production, and (c) changes in 
wage rates or other factor prices, the different T's will 
usually not be the same, and the error of estimate will al
most always be larger for later years than for those in the 
near future. 

( 1) The total present wonh of expected operating sav
ings for the next n years, discounted at the interest rate 
"r," is: 
Tt , Tt Tn i = n T; 

I+ r + (I + r)2 + •.• + (I+ r)n = i : I (1-f r)i = Pn, say. 

(3) Designate the cost of the new machine "C." 
(4) The net salvage value (V) of the new machine 

at the end of its normal life, N years hence. 
(s) The net salvage (v) of the old machine or ma

chines to be replaced by the new machine, at the end of its 
or their expected life n years hence. 

( 6) The net salvage value ( v + e) of the old machine 
or machines if sold at date of purchase of new machine. 
If the old machine is not sold, but is transferred to other 
uses in the plant, an imputed value of not less than what 
it could be sold for should be used. 

change involving a commitment in one period designed to contribute 
to the output of futuR periods. For instance, expenditures on a training 
program for foremen or the installation of "improved" lighting facilities 
are included in this tenn in the following pages. 

The discussion of the next few pages is drawn from a memorandum 
entided "7heoretical and Actual Criteria for Purchase of a New Ma
chine• prepared by R. W. Burgess of the Western Electric Company, a 
member ol the Committee. 
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(7) The residual value (R) of the new machine at the 
end of n years. If, as is usually the case, available engineer· 
ing and economic information is not adequate to justify a 
real estimate of residual value, R may be taken to be 

... 
C --(C -V) ... 

where s. is the compound amount of $1 per annum at the 
end of n years, s. at the end of N years. 

The purchase of the new machine will therefore be de
sirable if the present worth of the net gains resulting from 
its purchase exceeds the present worth of the net costs, 
that is to· say, if · 

R ., 
Pa + v + e + (I+ r)• > C + (I+ r)• 

If we neglect the salvage values of the old machine and the 
residual value of the new n years hence (as may often be 
done without significant error), this formula reduces to 
the statement that the new machine will be profitable if 
the present worth of the operating savings in the period 
of analysis (n years) exceeds the cost of the machine.21 

The above discussion has been presented specifically in 
tenns of replacement of a "machine" (see footnote z r, 
above), but a modification in form will allow for in
stances of technical change that cannot be construed to 
involve any "replacement." Although a consideration of 
the question is beyond the province of this chapter, an 
investment expenditure will be undertaken if the present 
value of the net proceeds from the expenditure exceeds 
by a small margin the rate imputed to funds on hand on 
the basis of alternative iises.23 

II This is the end of the material drawn direcdy from Mr. Burgess' 
memorandum. 

II See J. M. Keynes, General Theory of Employment, Interest tmd 
Money (Hareowt, Bnce. 1936), pp. IJ5-6.f.. Michal Kalecki. "The 
Principle of Increasing Risk'" in Essays ;, the Theory of EctmOmit: Flue
tulltioru (Farrar and Rinehart. 1939). pp. 95-1o6. Also Walter Rauten
smuch, Tbe EctnUJf1Pcs of Business Enterprise (John Wiley and Sons, 
1919>· 
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It would require much empirical study to estimate the 
extent to which the economically correct calculations 
represented in the above formulae are approximated by 
business executives who are considering a technological 
change.2' The formulae assume that accurate and precise 
knowledge is available for each of the magnitudes influenc
ing the decision, 25 but these magnitudes at best can only 
be estimated, and with varying degrees of confidence. 
Logically, the allowance for the difficulties of estimation 
could be made by a single average probable error after the 
calculations had been carried through with the most prob
able value of each magnitude, or each separate item could 
include an element of uncertainty in estimation. Under the 
second alternative the most probable operating savings 
would be deflated and the servlce life of the new assets 
reduced in proportion to the confidence in the most prob
able values. What is known of the actual thought processes 
of business executives indicates that the latter procedure 
is generally followed. Mr. Burgess suggests 26 that these 
"safety factors" are characteristically introduced into cal
culations in the following ways: (a) The possible salvage 
or residual value of the new machine at the end of the 
period of analysis is neglected. (b) In calculations an inter
est rate is used that gready exceeds the rate at which an 
enterprise may borrow in the open market or at banking 
institutions.27 Insofar as such a rate is simply that which 

11 Appendix C surveys some of the numerous "methods" and "formu
lae" suggested as guides to replacement by engineers and business mana
gers. 

15 This discussion does not imply that actual decisions are made by the 
steps indicated in the above formulae. The models only provide a logical 
construction of the factors which would explain technical change deci
sions within the framework of ordinary economic theory. 

II See footnote u, above. 
If If the interest rate or credit terms change with the amount of bor

rowing of a firm, as may very well happen, "we must distinguish a 
marg~nal cost of outside funds higher than the interest rate paid. This 
margmal cost then becomes the rate appropriate for calculations within 
the firm." Albert G. Hart, Anticipations, Uncertainty, ll1lll Dy11i171fic 
Plarming (University of Chicago Press, 1940), p. 4J· 
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the enterprise can earn on its funds in other uses, no 
"'safety factor" or allowance for errors of estimation is 
involved. Essentially the same sort of calculation is applied 
when a profit rate is added to the "market" rate of inter
est. (c) The use of the straight line method of depreciation 
as compared to the sinking fund involves an overestimation 
of the probable depreciation costs of the new machine. 
''The investment which is entitled to draw interest should 
be reduced by the accrued depreciation." A factor of con
servatism may be added in this fashion. (d) The most prob
able service or time life of the new asset may be reduced 
by an amount proportionate to the degree of confidence in 
the calculation. What will determine this confidence will 
be the possibility of shifts in demand, style obsolescence, 
the emergence of superiOI" assets within a relatively short 
period and the amount of previous experience with the 
particular machine. The rates of depreciation so em
ployed in the calculations preliminary to the adoption of 
a "machine" thus may be higher than those carried on 
the books of the enterprise for income accounting. While 
the validity of this differential is certainly questionable, the 
device of changing the most probable estimate of service 
life by an amount to correct for the reliability of estimation 

, is not subject to debat~. Allowances for the degree of 
confidence that can be put in estimates may be introduced 
into calculations of "replacement" in at least these four 
ways. 

There is considerable scattered evidence relating to the 
kinds of 'calculations business executives make in introduc
ing technical changes that involve outlays for equipment 
lasting "over" several periods. This evidence is frequently 
in the form of answers to the question of how long new 
equipment will take to "pay for itself." A questionnaire 
sponsored by Mtmufacturing Industries in 1917 reveals that 
of 88 companies replying, 37 had no definite period in 
which new equipment must pay for itself, 1 z allowed vary
ing periods depending on the type of equipmen4 and 39 
had fixed periods. Of the last 39, twelve companies had 
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set z years as the period, . six companies 3 years, eight 
companies s years, and a single company 7Yz years.28 The . 
weighted average of the companies specifying definite-'' 
periods was about 3 years. This kind of evidence is am
biguous, however, because the types of plant or equipment 
are not specified. 

The Bureau of Labor Statistics study of an enterprise 
in the agricultural implement industry showed the necessity 
of distinguis~g between various types of assets which 
were purchased for a single plant in the period 193~39·" 
Certain minor appropriations, shown in Table 9, "paid for 
themselves" very rapidly. The same story can be told from 

TABLE 9 . 
COMPARISON OF SELECI'ED APPROPRIATIONS 

AND "SAVINGS"• IN AN AGRICULTURAL 
IMPLEMENT FIRM 

Appropriations 011 whicla 
Tear Estimates of Specifo Estimated Actual 

of Instal- "SflfJings" wert Arutual First Tear 
latio11 Calculated "SaDings" "Sflllings'' 

1935 I 61,goo.oo 1 66,85g.So I 48,697.00 
1936 16o,16o.oo 124,027.8o 102,645·00 
1937 18o,26o.oo 326,059·40 250,217.00 

• The epecialized meaning of "savings" must be noted. The volume of 
"savings" effected is gready influenced by the volume of production-.-the 
larger the production the larger the "savings" &om an appropriation. Further
more, estimated and actual "savings" are calculated for only the first twelve 
months rather than over the expected life of the machine. · 

an array of z 3 of these appropriations by the length of 
time in which it was estimated they would "pay for them
selves." The annual savings anticipated on 18 of these :z 3 
appropriations were sufficient to return the investment in-
volved in two years. · · 

•Questionnaire sent out by L P. AHord, editor. Volume. XV Qanu
ary 1918), PP· Z?-JO. 

•Temporary National Economic Committee, MonogriiJib No. 1 
(Washingtou. IC)40). 
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But these appropriations were almost exclusively for such 
items as tools, minor equipment, rearrangements of assem
bly line or parts manufacture in keeping with a change in 
design of the product, and adjustments in storage facilities 
and plant organization. The appropriations that "turned 
themselves over'' so rapidly were largely, although not ex-

TABLE 10 

APPROPRIATIONS FOR WHICH ESTIMATED 
"SAVINGS" WERE CALCULATED, 1935-38 

Time Required ID "Pq for Themstlues" 

Under six months 
Six months to one year 
One year to two years 
Over two years 

Number of AppropriatitmS 

9 
4 
5 
5 

elusively, for items on which one would expect very rapid 
obsolescence because of changes in style or design, new 
methods of production, or contemplated changes in lines 
of production. In the language of the· discussion above 
(pp. 161-62), the confidence in the estimates of the service 
life of these types of assets would be very low. This need 
not be true for all appropriations which are similarly ex
pected to "pay for themselves" in periods of one to three 
years. Rules of thumb, resulting in errors, may develop in 
an enterprise. Under such circumstances a proposal for 
technical change may be rejected although a more careful 
inquiry by the firm could have shown that the change 
would be profitable. · 

Decisions respecting technological changes, even more 
than most decisions, are in any modem corporation the 
joint product of a number of people. Such changes require 
the coordination of research engineering, sales and financial 
departments of an enterprise. Among these groups there 
may well be friction and conflict of interest. The sales de
partment may want an innovation at once to "capture" a 
particular segment of the "market" while engineering 
officials prefer to wait until it has been perfected. Or the 
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financial powers may regard outlays as too uncertain on 
the scale recommended. There is evidence to suggest that 
the cash position of the enterprise may have a decisive in
fluence on expenditures for innovations. Joint discussion 
among these departments may be important only for major 
changes. An innovation may be introduced on the initiative 
of a single department if the change is small enough. 
Various types of technological change undoubtedly require 
different degrees of coordination among the organizational 
units within an enterprise. Here the steps and processes 
whereby technical changes are introduced constitute a field 
for useful study.80 

4· Cyclical Pattern 

It is not the purpose of this brief section to explore the 
relations between technological change and the business 
cycle. 81 The emphasis is rather on collecting the available. 
evidence that would illuminate the question of the rate 
of innovation in different phases of the cycle. If adequate 
indexes of technical change existed, this would be a rela
tively simple matter, but Section z demonstrated the severe 
limitations of series on output per manhour. More scattered 
and less directly applicable bits of evidence must therefore 
be utilized. A variety of these isolated data suggest a cycli-

• See Ruth P. Mack, Businers Funds tmd Comumer Purchasing PO'Wer 
(Columbia University Press, 1941), pp. 137-3os. 

• 1 It must be noted in passing that many authors have .linked the 
business cycle directly tO technical change. Professor Schumpeter, for 
instance, contends that "[Economists] have a habit of distinguishing 
between and contrasting, cyclical and technological unemployment. But 
it follows from our model that, basically, cyclical unemployment is 
technological unemployment ••• Technological unemployment ••• is 
of the essence of our process, and, linking up as it does with innovations, 
is cyclical by nature. We have seen, in fact, in our historical survey, that 
periods of prolonged supernormal unemployment coincide with the 
periods in which the results of inventions are spreading over the system 
and in which reaction to them by the system is dominating the business 
situation, as, for instance, in the twenties and eighties of the nineteenth 
century." Buriness Cycles: A Theoretical, Historical,_and Statistical Anal
ysis of the Capitalist Procers (McGraw-Hill, 1939), Vol. II, p. JIJ. 
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cal pattern in whi<>h the most rapid rate of technical change 
occurs during the middle of the expansion phase, with a 
slackening off toward the peak, some increase in the rate 
in the earlier part of the contraction, and another slacken
ing off toward the trough. Variations in thiS pattern are 
to be expected, of course, from enterprise to enterprise. 
The separate pieces of evidence, statistical and qualitative, 
that support this cyclical pattern of technical change are 
~seriatim. Very few of the following items "demon
strate" the suggested thesis, but all of them are consistent 
with it. 

( r) The expenditures on research in industry seem to 
follow the cyclical pattern for the rate of technical change 
outlined above. A questionnaire distributed by the Na
tional Research Council, 11 relating primarily to the per
sonnel of research departments and agencies of business 
enterprises, was sent to a sample list of companies in the 
years 1910, 1911, 1917, 1931, 1933 and 1938._ The number 
of research employees 18 in 57 s identical companies for the 
years since 1917 is shown in Table n. While these data 
do not refer directly to the volume of expenditures, it is 
probable that they show an essentially similar pattern. 

TABLE II 

RESEARCH PERSONNEL OF 575 IDENTICAL 
COMPANIES• 

TetiF Number 

1927 15:4139 
1931 22,342 
1933 19,255 
1938 26,956 

• Perazich and Field, Irubutrial Rese.da and C/umginf T «iurooog, p. 65o 

u George Perazich and Philip M. Field. Industrial Rese~~rch tmd 
Chlmging Teclmolog:y (National Research Project. Philadelphia. 1940), 
p. 55· The stlltistical dat:t are based on the several surveys of the Na
tional Research Council, analyzed by the National Research Project. 
See also., National Resources Planning Board. Rese•cb-A Nari01111l Re
source, "Industrial Research" (Washington, 1940). 

• Research employees included chemists, physicists, engineers, met31-
lmgists, biologists, bacteriologists, and research assistanl5 and teclmicians. 
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( 1) A much less direct piece of evidence is contained 
in figures on patent applications filed. Although not so 
marked in regularity, a cyclical pattern is discernible in 
periods of wide fluctuation in income ... Table u shows 
patent applications for the period 1914-39· 

TABLE 12 

APPLICATIONS FOR PATENTS FILED, 1924-39• 

Tear 

1924 
1925 
1926 
1927 

1928 
1929 
1930 
1931 

1932 
1933 
1934 
1935 

1936 
1937 
1938 
1939 

Applications Filed 

• 79.689 
. 82,213 

85,279 
8g,36o 

93.592 
92,029 
g6,227 
88,707 

77·792 
64,244 
6o,363 
62,414 

66,339 
70,830 
74.485 
74,153 

(3) The Bureau of Labor Statistics study of an agricul
tural implement firm suggests that since the research per
sonnel fluctuates less than output, during periods of re
duced output additional efforts can be directed toward 
basic research and the working out of plans for innovationsA 
At high levels of output a great deal of semiroutine work 
is necessary. But in slack periods more coordinated atten
tion can be given to plans for innovation which can be 

h See., Hearings before the Temporary National Ectmomie Committee, 
Pan J, .. Patents, Proposals for Otange in Law and Procedure" (Wash-
ington, January 1~:zo., 1939), Exhibit 179o p. IIZJ. ~ 
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made e1fective as output increases again. This temporary 
diversion of routine personnel in research and engineering 
departments can be rather imponant. 

(4) In general, the tendency to postpone replacement 
during depression periods and the disinclination to make 
financial outlays result in a bunching of innovations with 
the recovery phase of the cycle. In fact, it is frequently 
contended that this bunching is the core of the recovery. 
While it is commonly recognized that enterprises do post
pone . replacements at low output, this tendency can be 
explained on other grounds than the desire to conserve a 
cash or credit position. "User costs" (the nonlabor cost 
incurred in the substitution of current output for future 
output)15 of replacement might be very large because of 
the possibilities of improved equipment at a later date. 
Since replacement is not necessary to current output in 
times of depression, user costs can be reduced by postpone
ment of replacements.. As output expands in the recovery 
phase, technical changes are introduced in the form of 
accumulated replacements as well as through additional 
expenditures on new equipment and other factors. 

(s) The brief increase in the rate of technical change 
in the earlier part of the contraction phase of a cycle, 
suggested in the above pattern, is to be accounted for by 
attempts of business executives and departmental repre
sentatives to reduce costs with rapidly falling output. The 
"wastes and· inefficiencies" of the boom are singled out for 
elimination. Such innovations are apt to be of a character 
that would not require large capital expenditures. 

;. Research Suggestions 

( 1) As indicated in Section z, an imponant contribution 
can be made to the measurement of technical change by the 
calculation of indexes based upon cost data with the tech
nique suggested in the text. A comparison of these results 
with series on output per manhour could then be made. 

• See Olapter IV, above. 
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( 1) One of the topics rehting to the impact of tech
nological change on costs and prices that deserves empirical 
srudy is the way in which an innovation spreads from enter
prise to enterprise in a market area. The circumstances 
surrounding the rates of acceptance of technical changes 
would undoubtedly show wide disparity between innova
tions. Some gain complete acceptance by all enterprises 
soon after they are first· introduced; others spread muc_h 
more gradually. Any persistent patterns of the rates of 
introduction among different types of innovations or types 
of market situations would be a discovery of considerable 
importance. 

( 3) A series of case studies could reveal the kinds o( 
calculations made by business executives when they con
sider innovations. With reference to particular changes, 
it would be instructive to show all the data that were 
presented to those making the decisions. the length of time 
the project was debated. and the chief pressures for change . 
both within the finn and outside it. . 

(4) As suggested in Section 1, a more extensive srudy 
of innovations could render a useful service by discovering 
typical patterns of substitution. Labor saving and capital 
saving categories of economic theory are not amenable to 
empirical use. It is possible to develop a more useful classifi
cation scheme which would encourage comparative studies 
of innovation in different firms and industries. 



Chapter VIII 

ALLOCATION OF COSTS AMONG 
PRODUCTS 

IN THE preceding cltapters of this report it was assumed, for 
the purposes of discussion, that an enterprise produces and 
sells but a single "product." This assumption simplified the 
description of cost functions and the analysis of allocation 
of overhead costs through time by eliminating some of the 
complexities of the conceptual measurement of output. A 
somewhat more general, although. still restrictive, assump
tion could have been employed instead, namely, that the 
proponion of each o£ toe "products" constituting output 
remained unchanged.1 The fluctuation in the output of any 
"product" is then treated as an adequate index of the varia
tion in total output. This device, however, is of limited 
applicability even for the purpose of measuring output, aild 
is useless in determining costs for such decisions as pricing, 
output detenriination, internal control and consideration of 
the range of "products" to be carried by an enterprise. It is 
patently evident that almost all enterprises today make and 
sell more than a single "product," according to most defi
nitions of this term. The development of by-products, dif
ferent sizes, models, colors, lengths, finishes, and the 
tendency to carry complete "lines" of products, point to 
the prevalence of the multiproduct firm.1 The United 

l As was noted in Chapter V, this was the assumption implicit in the 
Steel Study undertaken by Professor Y ntema.. at least if the device of a 
production index of output is rigorously interpreted. 

I The definition of a "product" will be discussed in Section 1. "In 
reality • • • (cases of joint supply) occupy a large, perhaps the largest. 
part of the field of production." Knut WickseU. Lectures on Political 
Econum1, tt. by E. Oassen and ed. with an introduction by Lionel 
Robbins (George Roudedge, London, •93S), Vol I. p. z6. 

170 
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States Steel Corporation, for instmce, is reponed to be 
making over so,ooo different steel products, not to mention 
a multitude of nonsteel products and services. I Olapter ffi 
and Appendix D specify in detail the variety of products of 
the paper industry. In industries producing on order or 
specification, each unit of output could frequently be 
designated a separate product-each containing, of course, 
many of the elements of other products. The focus of this 
chapter, therefore, is cost determination for a limited range 
of decisions under conditions where an enterprise turnS out 
many products. 

Under these less abstract circumstances, the determina
tion of the costs of a single product is more than an aca
demic issue. as is attested by the public debate on "loss 
leaders," resale price maintenance and costs to be used in 
determining power rates by the Tennessee Valley Au
thority when .B.ood control. electric power, and transpor
tation facilities are "joint products." Busine$ executives are
frequently beset by a range of problems requiring cost 
allocation among products in decisions involving pricing, 
the relative output schedules of different products and the 
inclusion or exclusion of items from the range carried by an 
enterprise. None of these problems would arise in the 
manufacture of a single product. and the more diversified 
the line of products, the more complex are the problems. 

1. Mmers of Definition 

A great deal of confusion concerning multiproduct prob
lems in both economic literature and accounting practice 
has resulted from verbal pitfalls. lack of clarity in basic 
ideas of products and costs, and failure to designate_ a ~ 
cilic purpose for which costs are separated. It is unwise to 
proceed to an examination of busin~ practices until these 
sources of confusion have been eliminated. 

A general purpose allocation of costs among products is 

•Tesbmony of Melvin G. de Oaazeao befom the Temporary Nadoaal 
Emrrcuic Committee, Jumary 2). 194Q. 
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just as barren as a general purpose allocation of costs over 
time was observed to be (Chapter IV) for such diverse pur
poses as tax returns, rate regulation, Securities and Ex
change Commission registration, income determination, in
ventory valuation and replacement decisions. Each type of 
judgment requires a cost calculation that may be irrelevant 
to other decisions. In precisely the same way, the allocation 
of costs among products (while not pertinent to most of the 
decisions just indicated) must be directed toward specific 
problems. For the determination of total income, for in
stance, only total costs are required; their allocation among 
"products" is entirely immaterial. Some of the particular 
decisions for which "product" costs are vital have already 
been suggested: the price relationships of two or more 
products; their relative outputs; expansion or contraction 
of a line of products; internal control, which may require 
an appraisal of the relative efficiencies of several depart
ments or processes. Again, in some industries the computa
tion of the costs of supplying a particular order or job lot 
raises questions ~logous to those involved in a simulta
neous production of many products. It may be necessary, 
finally, to justify a structure of prices on the basis of "costs" 
for a group of closely related "products" under proceedings 
before the Federal Trade Commission or state Fair Trade 
Practice Boards! While part of the discussion to follow 
will be devoted to cost allocation between products for all 
these purposes, the central emphasis will be on decisions 
concerning relative prices and schedules of output. 

·The mere attempt to define a "commodity" or a "prod
uct" has raised some of the most elusive of all problems in 
economics. A definition in terms of a "marked gap between 
itself and its closest substitutes" 11 meets the criterion of 
logical elegance, but the search for empirical applications 

t Walton H. Hamilton, "Cost as a Standard for Price," Uru1 tmd Con
temporllTy Problems, IV (June 1937), pp. 3u-n. The issue is entided 
"Price Discrimination and Price Cutting." 

I Joan Robinson, The Economics of Imperfect Competition (Macmil
lan, London, 1934), p. 17. 
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encounters numerous obstacles. For the present purpose it 
will be adequate to adopt any arbitrary but generally ac
cepted demarcation between products in a single market 
(an exchange between buyers and sellers in which prices 
are equal or differ only by the "costs of transponation"). 
With this view of a product or commodity; a distinction 
vital to the present interest in cost allocation can be drawn 
between products that differ primarily because of market 
conditions and those distinguished by technical conditions 
of production as well. For instance, commodities may differ 
only because they are sold in different "markets"; the well 
known phenomenon of price discrimination involves the 
classification of buyers in separate market groups. Electrical 
energy sold to industrial, as distinct from residential, users 
constitutes two different products. Products that are dif
ferentiated only because of the type of market separation 
exemplified in price discrimination do not raise any serious 
problems of cost allocation.• The costs of the several dif. 
ferentiated products are identical except for those involved 
in ~paration of the markets. Such costs are usually not large 
and theoretically can be readily identified with the separate 
markets in question. fi 

But products may be differentiated for other reasons than 
market separation directed toward price discrimination. 
Price discrimination implies technically substitutable physi
cal goods, whereas frequently an enterprise produces goods 
or services which no one regards as interchangeable. Gen
eral Motors Corporation, for instance, manufactures auto
mobiles as different as a Chevrolet and a Cadillac; the 
International Harvester Company produces a line of farm 
equipment varying from binder twine to combines; and 
the products of petroleum refining companies range from 
tar to high grade gasoline. If the indivi<lual costs of any one 
of these products is to be determined for pricing purposes, 
a distinction must be carefully drawn between septrrable 
and com:nwn outlays. The sum of the two is equal to total 

1 The accepted solution of pricing and output onder such circum-
llanc:es is presented in ibid., Pr· •19-101. · 
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costs during a given accounting period. In most operations 
involving the production or extraction of many productS 
there are usually stages in the processing that are separate 
for each product, and there are processes and expenses 
common to all. Mter various petroleum products have been 
separated, additional operations, peculiar to each separate 
product, are undertaken. The separate costs, readily identi
fiable with individual products, obviously present no new 
difficulties. The more vertically integrated an enterprise or 
the wider the range of productS manufactured by a single 
enterprise, the smaller in general is the proportion of sepa
rable to total costs, or the larger the proportion of common 
costs. It is these common costs that make allocation difficult 
and therefore constitute the central concern of this chapter. 
In terms of earlier chapters these common costs_ in any 
single accounting period may usually be supposed to consist 
of three parts. The first is that portion of costs which is 
llllocllted to the period, ie., depreciation on plant, and not 
direcdy identifiable with particular products. Not all "de
preciation" is included, however, because a machine may 
be so specialized as to be used exclusively for a single 
product. Second come the recurrent fixed" costs incurred 
in the period; these are relatively fixed with respect to out
put and cannot be identified with particular products. The 
salary of the president of the corporation would fall within 
this category, although other salaries might be entirely 
identifiable with particular products. The third component 
of common costs is the proportion of the variable outlays 
of a single period (largely labor and materials) that is not 
direcdy attributable to particular products. 

It is sometimes thought that joint costs are synonymous 
with common costs. 8 It is true that all joint costs are com-

'See Chapter IV, Section J• 
8 A. C. Pigoo contends that such a view was held by F. W. Taussig in 

1913- See The Ecorumrics of Welf•e (4th ed., Macmillan, London, 
1938), p. 291!. Professor Taussig's views were set forth in Prineiples of 
Ecorumrics (lst ed., Macmillan, 1911), p. 381, in a controversy with 
Professors Pigoo and Seligman over COSIS appropriate to nilroad rateS. 

See also J. M. Clark, Studies ;, the Ecorumrics of OonbeMJ Com (Uni-
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mon, but the converse is not a correct statement under 
accepted definitions. Two or more products are said to be 
supplied jointly when a variation in the supply of one alters 
the supply of others in the same direction. "Articles will be 
considered joint-cost products only when a variation in the 
facilities for putting out one product or one set of products 
brings about a variation in the same direction-somewhat so, 
though not necessarily in any definite ratio-in the facilities 
for putting out another product or another set of prod-: 
ucts." 11 A number of different products can be turned out, 
and a change in the amount of the output of one product 
can alter the output of others, without justifying the use of 
the term "joint costs." It is only when a variation in the 
output of one product involves a change in the output of 
other products in tbe same direction (although not neces
sarily in the same proportion) that joint costs can be said 
to exist. Implicit in this notion, although seldom recognized, 
is the proposition that every possible technical change or 
alteration of plant and equipment be explored in the deter
mination of joint costs. If the output of one product is 
decreased while others increase in output, joint costs are 
not present. The classic instances of joint costs occur in the 
production of wool and mutton, raw cotton and cotton 
seed.10 · 

It is customary to subdivide joint costs into two types, 
according to the way in which a variation in the "facilities" 11 

for the output of one product affects the output of others. 

versity of Chicago Press, 1923), p. 59, note r. Professor Taussig held that 
"whenever a very large fixed plant is used, not for a single purpose, but 
for varied purposes, the influence of joint cost asserts itself" (1st ed., 
Vol I. p. zzr). An almost identical statement is found in his 3rd ed. 
(1911), Vol. I. p. zr7, but in the 4th ed. (1939), Vol. I. p. 193, the para
graph containing this statement is deleted. See also Alfred Marshall, 
Principles of Economics, 8th ed., p. 376. . 

1 T. J. Kreps, "Joint Costs in the Chemical Industry," QU4rterly Jour
fllll of Economics, XLIV (May 1930), pp. 418-19. Professor Pigou gives 
a similar definition. op. cit., p. zC}S. 

18 Hubert D. Henderson. Supply tm4 Dent47Ul (The University Press, 
Cambridge. Eng., 19U), Ch. V. 

u The term is that of T. J. Kreps, op. cit. 
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Joint costs with fixed or invariable proportions exist when 
no fluctuation in the rate of output of one product or no 
change in facilities can alter the proponion in which the 
products are produced. All other cases of joint costs can be 
designated as instances of variable proportions, although 
wide differences can be expected in the range of variability 
among groups of joint products. In the extreme case in 

· which proportions are completely variable, costs cease to 
be joint, for the output of one product may be increased 
without a corresponding directional change in the output 
of others. Instances of joint costs with variable proportions 
therefore lie somewhere between this limit and that of 
absolutely fixed proportions. 

There has been· some disagreement among economists as 
to how particular examples of joint costs should be classi
fied. The case of variable proportions presents no problems: 
the examples of mu~on and wool, poultry and eggs, 
bacon and lard, scrap materials and metal products are 
readily acceptable on all sides. The controversy arises over 
the possibility of instances of fixed or invariant proportions. 
Professor Kreps contends that such cases are frequently 
encountered in industry at large and are especially preva
lent in the chemical processes. He suggests "the cutting 
of leather in a shoe factory, or of cloth in tailoring estab
lishments, or the bark, saw kerf, edgings and trimmings in 
saw mills and furniture factories." From the chemical in
dustry he mentions "niter cake and nitric acid, salt cake 
and muriatic acid • • . by-product ammonia and coke or 
illuminating gas." 11· Professor Viner, on the other hand, 
holds that in all cases of joint product it is possible to vary 
the proportions, at least to some degree, so that there is no 
instance of absolutely fixed proponions.13 An increased 
use of skilled labor, for instance, may be able to alter in 
some degree the amount of scrap and finished product. 
''However, where die expenses of varying the proportions 

u Ibid., pp. 419-20. . 

u Article on "Cost." in Encyclopudill of the Social Sciences, VoL IV. 
p. 47J· 
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of output are large per unit of variability, the supply curve 
is so discontinuous and so relatively inelastic, and the in
crease in marginal prime costs is so abrupt, that joint costs 
with relatively invariable proportions may be predicated." u 

For present purposes it is sufficient to conclude that while 
cases of absolutely fixed proportions may be nonexistent, 
the proportion in which some products are produced may 
be variable only within very narrow limits and at great 
expense. 

The purpose of this section has been to attempt to isolate 
the issues involved in a consideration of common cost by 
eliminating at the outset products that were differentiated 
only by classification of buyers into se~eral market groups. 
For the remaining group of prod~ pr~uced or sold to
gether, the costs that are separable appear to raise no funda
mental problems of allocation. In certain cases the costs 
common to these products may be designated as ,oint costs 
when an alteration in the facilities for turning out one 
product is found to vary the output of other products in 
the same direction. These products are probably always 
manufactured in proportions that may be varied, although 
in some instances the limits may be very narrow and the 
costs of variation large. 

2. The Theory of Cost Allocation 

A rational basis can be established for price and output 
decisions under conditions where joint products are made 
in variable proportions.15 In such circumstances it is 
theoretically possible, through a continuous variation of 
these proportions, to estimate the marginal costs of each 
separate product. Strictly, the marginal costs of a product 
thus determined would vary for different levels of total 
output. An enterprise will reach the correct economic com
bination of products for profit maximization when the mar-

u T. J. Kreps. op. cit., p. 410. 
111 The applicability of the theoretical solution is discussed in the next 

sectioa. 
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gina! cost of each product equals the revenue increment 
from its sale. 

This theoretical solution suggests at least two issues that 
may radically alter the results. The first is the costs of vary
ing the proportions. While all costs may be variable with 
respect to changes in output proportions over the long 
run, the inflexibility of plant and equipment in many cases 
imposes serious cost limitations on short period variations in 
these proportions. Within the framework of a "plant," 
outlays involved in varying the combination of products 
may have to be treated as an item to be depreciated over 
several-accounting periods. Outlays of this sort would not 
be undertaken unless the additional receipts exceeded the 
large additional costs.18 It is clear, therefore, that instances 
may arise in which the costs of varying proportions are so 
large that technologically variable combinations of prod
ucts become cases of economically fixed proportions. 
- The second question raised by the theoretical solution to 
a decision concerning relative outputs pertains to the dis
creteness of the change in proportions. If the relative 
proportioll$ in which products are turned out can be varied 
only within narrow limits, or if only a few discrete combi
nations can be made,17 it may be virtually impossible to 
measure accurately the marginal costs attributable to the 
products separately. Here one is confronted not only by a 
conceptual problem but also by the kind of statistical diffi
culty encountered in an empirical approximation of mar
ginal cost functions. Although the difference in total costs 
between two widely divergent combinations of products 
may be obtained, this cost difference may bear no relation 
to the incremental cost of any of the constituent products. 
Detailed empirical work is of course necessary to a .judg
ment as to the relative weight of the costs of changing out-

ta See Chapter VII for a more precise statement of the costs involved. 
1f There must be at least as many proportions in which the products 

can be combined as there are products. for otherwise there will be some 
products in fixed proportions. 
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put proportions and the discontinuities and relative fixity of 
plant investment, but there is little doubt that these limi
tations to output variations in multiproduct £nns are fre
quently important.18 The· lack of any satisfactory theoreti
cal solution does not obviate the business executive's need 
to make decisions concerning relative outputs and prices 
under these conditions. 

In view of the difficulties mentioned above, it should be 
evident that there can be no principle, rational within the 
framework of theoretical economics, for the allocation of 
joint costs under conditions of invariable or fixed propor
tions. Where the combination of products is inalterable, 
the calculation of the marginal costs of any product is 
impossible. If variation can occur only within narrow 
limits and at high costs, the shape of the cost function,. even 
when it can be determined, may have little relevance to 
business decisions. Within the shori: run, relatively fixed 
output proportions may be fairly frequent. In such condi
tions the principle is still true that in the long ruri total 
revenue from all products must cover total costs, but this 
is not very helpful to decisions about relative outputs or 
relative prices. At least two general rule-of -thumb methods 
of isolating the cost of a single product have been sug
gested. 

(a) The By-Product Method. The cost of a single prod
uct A (in practice, the principal product) may be con
ceived as t~e_ .aggn~gate cos. t of producing all the joil\t .. 
prQd_u_cts_IDinus-the realiZatiQ!!_ on all the other produ_ptil 
e~pt A. Such a formula reduceSitself to an a'6sl1rdity 
under conditions where the realization on all products 
other than A exceeds the total costs of producing all joint~ 
products, for the cost of A would then be a minus quantity. 

lB Frequently relative invariance in output proportions is due to recal
ciuance of the material. In the lumber industries logs of certain sizes 
are sawn into lumber of certain types, so that the quantitative relations 
of the classes and dimensions can be varied only within limits. In the 
bituminous coal industry, extraction yields coal of varying grades and 
sizes in proportions likewise difficult to vary. 
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Another failing of this method of allocation shows up when 
it is applied tel problems of internal management and cost 
control. Variations in the prices of products other than A 

/would give rise to changes in the cost of A. Cost changes 
resulting from changes in efficiency are hopelessly confused 
with changes in market prices. 

(b) The Sales Value Allocation Method. It has sometimes 
. been suggested that total costs be allocated among products 
in proportion to their market price. This procedure obvi
ously cannot be utilized for decisions affecting price and 
relative outputs. These limitations are not surprising since 

~~t has already been shown that)no logical allocation is pos
sible under the condition of completely fixed proportions. 

J· Accounting Practice and Cost Allocation 
trmong Products . . 

The cost accountant does not ordinarily make distinc
tions between common costs and joint costs; nor does he 
in tum subdivide joint costs into· fixed and variable propor
tions in the fashion of economists. He must create a detailed 
system of general purpose cost records which can be inte
grated into the financial accounting records of the whole 
enterprise by means of "controlling accounts." 19 A general 
purpose system cannot be equally adequate to the demands 
of all types of decisions respecting the relative costs of 
products, 20 and consequently special cost computations 
may be made as the occasions for particular decisions arise. 
It may, therefore, be impossible to ascertain from general 
cost accounting records what data were actually considered 
in any particular decision/ 

Cost accounting systems make the distinction between 
common and separable costs, and allocate the latter to 
particular products, for no serious difficulties arise in this 
process. In the meat-packing industry, for instance, it is 

1t W. B. Lawrence, Cost Accounting (Prentice Hall. 1933), p. 3· 
so See Section 1 of this chapter. 



COSTS AND PRODUCTS 181 

possible to segregate thos~ costs incident to the finishing 
and packing of each product. All costs that cannot be 
readily segregated (i.e., common costs) are treated alike; 
in effect they are regarded as joint costs in invariant pro
portions and some arbitrary standard of allocation is 
adopted to satisfy the requirements of a cost accounting 
system. To contend that such standards are "arbitrary" does 
not imply that they are useless or erroneous. Individual 
product costs, calculated in such systems, may be invaluable 
for purposes of internal cost control and for providing some 
way of justifying 'existing price relationships.21 In fact, it 
may not be a serious error to regard these as th~ specialized 
functions of cost accounting systems. · 

The reasons why cost accounting systems treat non
separable costs as if they were joint costs in fixed propor
tions are readily understandable. Consider the typical case 
of a machine being used to process a common raw material 
which will eventually enter into several different products 
(a case of common but not joint costs) .22 The total amount 
of depreciation costs on the machine for the current ac~ 
counting period was the concern of Chapter IV; here the 
interest is in how this cost is to be divided between the 
processed products. Theoretically, for a decision respecting 
relative outputs, it would be necessary to estimate the mar
ginal cost function of each use of the machine. If deprecia
tion were solely a function of time, the decision would have 
to take into consideration the marginal revenues of the 
alternative products. The impracticability of calculating 
the increment of cost with each change in the composition 
of the products processed is obvious. The rule-of-thumb 
allocation will be used for cost control purposes, leaving 

11 The system of allocation may be selected for just this purpose. The 
objective may be to equalize the "'profits" from each "product." For 
instance. see Norman R. Webster, .. Pricing and Costing Graded Prod
ucts," N .A.C.A. Bulletin, XX (November 1, 1938), p. ZC)O. 

II The products might here be called in rival production, since an in
crease in the output of one will decrease the possible output of the 
other when the operation of the machine is at capacity. 
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the decision respecting relative output to executive judg
me~t or special engineering calculations.21 

Again, to go through the correct economic calculation 
with every single item of "overhead" -salaries, lighting, 
taxes, etc.-would require an excessive amount of work 
relative to the returns. The cost of making cost calculations 
cannot itself be neglected. Some rule of thumb, lumping all 
these items together, is therefore utilized. The magnitude 
of these difficulties is enhanced in cases of genuine joint 
costs where the costs incident to variations in the propor
tions of products would have to be incorporated into the 
accounting system. Finally, in cases of fixed proportions or 
where the costs of varying proportions are large (see Sec
tion 2), some arbitrary allocation will have to be used if 
separate pro~uct costs are to be found. It is not surprising, 
therefore, that cost accountants have adopted a number 
of rule-of-thumb devices (to be noted shonly) for allo
cating common costs among products. While these stand
ards of allocation simplify the. accounting task of finding 11 
cost figure for e11cb product (which may be useful for 
many purposes), they do not really make the decisions of 
executives on pricing and relative outputs any easier. H 
such cost data are initially used as the basis of decisions, it 
may usually be possible to improve the profit position of the 
enterprise by judicious modification. No doubt this type of 
revision is constandy being made; it explains, in part, the 
well known fact that the translation of costs into prices is 
nep:r mechanical. 

1De most commonly used devices or rules of thumb for 
allocating costs among products in accounting systems, ac
cording to a Research Study of the National Association of 
Cost Accountants, are shown in Table •3· The table refers 
only to '"overhead," but there can be little doubt that most 
common costs would be included in this category. 

•Interesting problems of cost allocation among various "products" 
arise in pickle manufacturing, where costs of common processes must 
be allocated to pickles of different sizes and grades. The sales value 
method (p. 18o) is ordinarily used. W. Albert Bush, "Pickle Costs,• 
N.A..C.A.. Bulletin, XX (November 1, 1938), p. z77. 
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Comments on the questionnaire revealed that the replies 
were not "limited to productive departments but referred 
as well to service departments, such as the storeroom, the 

1 

boiler room, etc. Material cost is used as a basis for applying . 
stores' department overhea~. A weight basis is used for the 
same purpose in applying foundry overhead." 24 The table 

TABLE 13 

BASES USED IN APPLICATION OF OVERHEAD• 

Number of Companies 
Basts Used Using as Major Using as 

or Only Base Secondary Base Total 

Acttial direct labor cost g6 13 109 
Actual direct labor hours 27 21 48 
Actual machine hours 30 13 43 
Weight basis 7 39 36 
Standard machine hours 13 22 35 
Standard direct labor hours 29 4 33 
Unit of product II 18 19. 
Material cost II II 

Prime cost 5 5 10 
Standard direct labor cost 5 5 
Miscellaneous 2 3 

• "Practice in Applying Overhead and Calculating Normal Capacity," 
N.A.C.A. Bulletin, XIX (April r, 1938), Section III, p. 922. 

confirms the impression that the relative amount -of direct 
labor costs separately attributable to each product is the 
most popular basis upon which common costs are allocated 
to various products within an enterpris~ 

One of the most instructive instances of accounting tech
nique adopted to allocate costs among products is provided 
by an examination of the petroleum industry.25 The refining 
of crude petroleum into its principal products-gasoline, 
kerosene, distillate fuel oils, and residual fuel oils-provides 
a vivid illustration of joint costs with variable proportions. 

"Loc. cit. 
15 See Hearings before the Temporary Natirmal Economic Cunrmittee, 

Parts 14. 14A. rs and 15A. In particular, see the excellent "Statement of 
1 

Wimess Robert E. Wilson," Exhibit 1194. Part rs, Petroleum Industry, 
Section II, pp. 86r9"6s· 
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An increase in the facilities for refining gasoline results in 
an increase in the production of other items. The fact that 
the proportions in which the various products are refined 
has changed s~bstantially is attested by the increase from 
15 percent to 44 percent in the gasoline yield from average 
crude in the period I919-31.26 It~ significant to note that 

. there have been rather marked changes in these percentages 
over the twenty-year period, but that in each case the 
changes are smooth and almost always in one direction. 

Before the introduction of the internal combustion en
gine, oil was distilled largely for its kerosene and "the more 
volatile fractions were partly included in kerosene and 
partly discarded." 27 With the advent of the automobile, 
the relative demand for crude products shifted from kero
sene to gasoline and the reverse incentive was given to in
crease the relative gasoline yield.28 The development of 
cracking processes greatly increased the amount of gasoline 
yields and enhanced the flexibility or the possible variations 
in proportions of products. "By the use of carefully con
trolled high temperatures and pressures, [these processes] 
soon were able to convert excess kerosene and relatively 
low-value gas oil into 6o or 70 percent gasoline." 29 The 
development of polymerization processes has been another 
method by which the yield of gasoline has been increased 
and the flexibility of proportions enhanced. 

In view· of the discussion of Section z concerning the 
theoretical problems of allocating joint costs, the account
ing practices of the petroleum industry merit particular 
attention. 80 Both the sales value allocation method and the 
by-product method have some following in practice. An
other method, which attempts to eliminate some of the limi
tations of these systems of allocation is the "gasoline value" 

16 See Exhibit 1199, submitted by Robert E. Wilson, ibid., p. 866o. 
21 "Statement of Wimess Robert E. Wilson," ibid.; p. 86z3. 
2s Report of the Committee on Oil Price Research (National Bureau 

of Economic Research, mimeographed), p. n. 
29 "Statement of Wimess Robert E. Wilson," op. cit., p. 8613. 
so For a general treatment see Raymond Walter McKee, Htmdbook 

of Petroleum Accounting (Harper and Bros., 1938), pp. 316 et seq. 
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or "replacement value" method, essentially a modification 
of the by-product system. "The fundamental precept of 
the Replacement Value method ••• is that gasoline is the i 
principal product desired, and that its cost, therefore, 
should be as independent as possible of the amount pro
duced and the price received from other products derived 
from crude." 21 Here the essential idea is that those varia
bles which affect the costs of refining gasoline (and are 
beyond the control of an enterprise) can be reduced in 
number if the primary distillation products, kerosene and 
distillate fuel oil, are costed at their gasoline. conversion 
value rather than at their market price. This method pre
vents the fluctuation of the price of kerosene and distillate 
fuel oil in the market from influencing the accounting cost 
of gasoline. Kerosene and distillate fuel, it will be remem
bered, are "distinguished from residual fuel oil in that they 
have a potential gasoline yield, whereas residual fuel oil ~ 
the product remaining after all the potential gasoline has 
been recovered." 82 Under the replacement value scheme, 
the by-product method is modified to the extent that only 
the heavy fuel oil is subtracted from total costs on ·the basis 
of its actual realizations. The intermediate products like 
kerosene are convened into their gasoline yields. Each 
crackable product is valued according to the amount of 
gasoline it will yield in comparison to the gasoline yield of 
raw crude. In addition to eliminating the price of the inter
mediate products as determining factors of the cost of 
gasoline, the method has the advantage of indicating 
whether it is profitable for an enterprise to conven kerosene 
into gasoline or to sell it at prevailing kerosene prices. 

There can be no doubt that costing of gasoline by the 
replacement value method provides the closest approxima
tion to the correct economic allocation of joint costs under 
varying proportions of any of the accounting methods. in 

aa "Statement of Robert E. Wilson." op. cit., p. ¢46. It is notewonhy 
that this statement should include the remark, "as independent as pos
sible of the amount produced." The method asswnes implicidy that the 
total cost function .. ought" to be linear. 

• Wilson. op. cit. · 
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general use. Since the proportion of gasoline to total re
. fined products can be varied widely, as a technological 
fact, the decision respecting relative proportions is an im
portant one. The replacement value method facilitates this 
decision by providing informacion as to how much of the 
intermediate products of kerosene and distillate it will be 
profitable to convert into gasoline in view of the existing 
relative market prices of gasoline and the intermediate 
products. The chief hindrance to a valid theoretical solu
tion -arises from the subtraction of the realization on the 
residual fuel oil from the total cost as provided .under the 
by-product method. If there were no residual fuel oil or if 
its price were determined in a perfectly competitive market, 
the replacement value method would appear to provide a 
very close fit to the theoretical standard under varying pro
portions. In actual practice it permits a closer fit than any 
other method and could be improved upon only by elab
orate special studies. 

4· Cost Research under Multiproduct Conditions 

The preceding discussion of multiproduct costs certainly 
demonstrates how much simpler cost analysis would be 
if each enterprise produced a single homogeneous "prod
uct" or even if it processed a number of "products" that 
were not in joint production. In particular, the determi
nacion of the shape of the cost function and the method 
of measuring the rate of technical change from cost data 
would be .enormously facilitated. Previous chapters have 
shown that basically only two alternatives are open for cost 
studies under multiproduct conditions, regardless of 
whether the products are separable, common or joint. 
Either an attempt must be made to allocate costs to single 
products, which becomes a progressively more difficult 
accounting technique as the number of joint products is 
increased, or the device of an index of production must be 
utilized. The limitations and difficulties of the first solution 
have just been examined, and the production index device 
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was discussed in Chapter V. Neither of these techniques is 
entirely adequate to the purpose of measuring the cost 
function or the rate of technical change. Ordinarily, the ; 
fewer the number of "products," the larger is the propor
tion of costs that are separable; and the greater the con
stancy in the proportion of products manufactured, the 
more valid are both devices. In some instances one tech
nique may be superior to the other. For exainple, under 
conditions of many "products" (grades, models, sizes, etc.) 
produced in relatively constant proportions, the production 
index would prove to be superior to the allocation of costs 

to each "product." On the other hand, the device of cost 
allocation among products might preferably be employed 
where there is one main "product" and where many lesser 
ones are produced in fluctuating proportions and yet re
ducible to the main product by manufacturing processes. 

The choice between production indexes and cost alloca
tions to particular "commodities" in multiproduct firmS 
must depend in part upon the amount of time and effort in
volved. There can be no doubt that far more accurate cost 
allocation than has been accomplished is in fact possible. 
Probably a larger proportion of costs is separable than 
would appear from accounting practice. The current 
approach, as has been noted in Section 3, is to allocate 
"overhead" among products on some rule-of-thumb basis. 
A great deal of work-which probably would not be worth 
whil~ to the enterprise as a regular feature of its cost 
accounting system-could separate a considerable portion 
of these costs in many instances. In some enterprises special 
tabulations are constructed for decisions on relative out
put; these make no attempt to employ the technique of 
allocating all costs to "products" by a single fonnula. In 
fact the general allocation by "machine hours" or "direct 
labor" is frequently employed almost exclusively for pur
poses of internal cost controL The objective of "product 
coSts ·• -calculated on any system of allocation-is to pro
vide a standard which lesser officials can attempt to "beat." 
More detailed studies which at least segregate separable 
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costs are made on the occasions of specific decisions. These 
data are not, of course, generally available. Yet one must 
not conclude from the cost allocations made in the general 
purpose system of costing that all executive decisions are 
based on these data. . 

( 1) Among the most significant opportunities for re
search in the .field of product costs is the possibility of ex· 
amining specific purpose cost allocations and comparing 
these costs with those derived by the general purpose 
system. What costs do executives secure when it becomes 
necessary for them to act on questions of relative output 
and prices? Such an inquiry would no doubt require -special 
cooperation on the part of business executives and particu· 
lar insight by the analyst. 

. (z) An empirical study requiring some technical back
ground in engineering could formulate a judgment as 
to the relative frequency in actual practice of instances of 
.fixed and variable proportions. Are cases in which propor· 
tions are .fixed, or can be varied only at great costs within 
narrow limits, the more typical? . 

(3) The formulation of relative prices for closely allied 
products, that is, those differing in size, model, color, etc., 
in a single enterprise might be made much more intelligible 
if the separable costs could be specified. A study in this 
direction could inquire into the character of the cost infor
mation available to business executives on differential costs 
between allied products. 

(4) Of special interest also are the kinds of cost calcula
tions that business executives make in deciding whether to 
add another product to an existing line or whether to take 
another order. It will be found that such "product costs" 
may diverge from those indicated by the general purpose 
product allocation. 

I 



Chapter IX 

SELLING COSTS , 

NEITHER classical nor neoclassical economic theory, con
cerned as they were with working out the problem of 
equilibrium under conditions of perfect competition, rec
ognized the existence of selling costs. In a state of perfect 
competition all buyers have perfect knowledge of the 
market, there is a homogeneous product, only one price 
prevails, and numerous competitive sellers can dispose of 
whatever amount they wish at the market price. Under 
these circumstances, selling costs are obviously so uneco-. 
nomic as to be ruled out by definition. 

1. The P.roblem and Its Setting 

Recently economic theory has been exploring markets 
which are more complex than those of perfect competition 
or pure monopoly. In the course of this exploration the 
existence of a problem of selling costs has been recognized 
and an attempt has been made to include the behavior of 
selling costs among the factors that will enter into the de
termination of the equilibrium position of an individual 
firm. As it has finally been worked out, the formal solution 
of the selling cost problem states that "selling costs will be 
incurred (with prices determined) up to the point at which 
an additional expenditure will add to revenue an amount 
just equal to the selling cost plus the cost of manufacturing 
the additional units to be sold." 1 

This formal solution, as has been noted in Chapter II, is 

l For a stimulating treattnent, see Norman S. Buchanan, "Advertising 
Expenditures: A Suggested Treattnent," JOWTIIIl of Political Economy, 
(August 1941), pp. 531-sS. 

•119 
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severely limited both from the standpoint of the business- . 
man who is trying to maximize profits and from the stand
point of an observer attempting explanation and appraisal. 
The problem of the present chapter is to evaluate possibili
ties of measuring empirically the type of cost-sales rela
tionship basic to the logical theoretical model. The chapter 
will also discuss how the businessman approaches the prob
lem of selling costs, and the relation of common business 
practices to the theoretical model. 

Selling • cost may arise under any form of imperfect 
market, but particularly in those characterized by lack of 
perfect knowledge and mobility on the part of the buyer. 
In a retail market, the differences in the location and con
venience of various stores, as well as in management and 
services, all foster the existence of selling costs. When a 
new product is introduced, selling costs may have the pri
mary purpose of increasing the knowledge of the public 
about the new product. A very interesting and much dis
cussed basis of selling costs is the existence of product dif
ferentiation. This includes cases in which directly com
peting products are not identical, yet each has various 
advantages and disadvantages difficult for a buyer to 
appraise. Products that are practically identical are dif
ferentiated also by packaging and naming. 

Selling costs may exist even when the buyers' knowledge 
is advanced; the imperfection of the market is then due to 
paucity of sellers rather than to nonstandardization of 
product. In this type of market imperfection, however, the 
selling costs cover mainly the costs of competing salesmen. 
The function of such salesmen may be to impart informa
tion, or to act as the instrument through which secret and 
discr~ting price cutting occurs; in some instances their 
activity may degenerate into commercial bribery. The con
crete situation and the theoretical issues, when selling costs 
exist in spite of perfect knowledge on the part of the buyer, 
appear so confused as to justify restriction of the discussion 
to other types of selling costs. 

The relation between product differentiation and selling 
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cost is brought out by an examination of some market facts. 
A priori, one would expect that serious imperfection of 
the market would be associated with considerable expendi
ture for selling effons. The complete test of this hypothesis 
is not available, but data on relative advertising expenditures 
for various kinds of firms are interesting. One such adver
tising analysis, and probably the best, is the periodic survey 
by the Association of National Advertisers. The last years 
for which a survey was made were 1934-35.2 

This study shows, first, that the consumers' goods indus
tries generally have higher advenising costs than those sell
ing to industrial users. Furthermore, the consumers' goods 
industries selling merchandise about which consumer in
formation is notoriously lacking-cosmetics; proprietary 
medicines and so fonh-have advenising costs as high as 
3 5 percent of net sales volume. These industries have 
attained a high degree of product differentiation and spen~ 

· advenising money to maintain it. At the other end of the 
scale are such items as textiles and hardware, for which the 
markets are less imperfect, differentiation of product by 
brand name is less important, and the selling expenditure 
on advertising is much lower. Thus there seems to be some 
empirical evidence for an association between product dif
ferentiation and selling cost. 

Another preliminary consideration is the importance of 
determining the role of selling costs in the behavior of our 
economy. While the facts on the wide existence of imper
fect markets are being recognized more and more, the 
question of the net effect of this imperfection· on the 
economy, the allocation of resources, the flow of capital, 
and the long run trend in prices has yet to be appraised 
thoroughly. The formal solution of Chamberlin and Rob
inson shows that selling costs will result in less than opti
mum use of resources. On the other hand, it is not possible 
completely to disregard the opinions of a considerable 
group who claim that, given the basic imperfection of 

2 "A Survey of 299 National Advenising Budgets, 1934-1935., (New 
York, 1935). 
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buyer knowledge and marked economies in large scale pro
duction, the existence of selling costs will actually improve 
the allocation of resources and reduce the net social effon 
involved in the production and distribution of a com
modity. 

It would appear, then, that oseful as the theoretical solu
tion is to guide further study, we need to know much more 
about the actual functional relations between selling costs 
and sales and how the businessman uses selling costs as a 
tool for the maximization of profits in concrete situations. 
Only then will it be possible to appraise the forces deter
mining market equilibrium, to set in proper relation to each 
other the two market weapons-the manipulation of selling 
costs and the manipulation of price-and finally to deter
mine the real result of product differentiation , in the 
economy. 
· This chapter cannot pretend to give the answers to the 
probleJDS raised above. It will, however, attempt to explore 
the question of how empirical studies might contribute 
toward some answers to the broader question. 

2. Problems of Definition 

A proper definition of selling cost is essential for a mean
ingful investigation. It is most important to point out that 
selling costs are not coextensive with the costs of distnou
tion or marketing. For the purposes of this chapter, selling 
cost is considered to exclude those marketing costs, such as 
tra.nsponatio~ warehousing and order-taking, which are 
necessarily related to the physical handling of commodities 
between the factory and the final consumer. Many of these 
costs are similar in character to production costs. This does 
not mean that the behavior of these costs in relation to 
volume _or other factors is insignificant, or that the entire 
problem of distribution costs should not be studied. Yet 
important as these probleJDS are, they have less independent 
significance than do those of pure selling costs. 

In individual cases, the proportion of distribution or mar-
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keting costs which are properly selling costs may be hard 
to establish. While this will lead to problems in empirical 
investigation, the distinction can be made in theory. Selling 
costs are defined as costs incurred in the effort to obtain 
those sales which would not have been made without the 
impetus lent by the selling expenditure. ~n other words, 
sellin costs are to be considered an inde endent variable 
w ch, along with price, the businessman can use to vary 
hiS volume of sales. Indeed, the determination of the selling
cost:to:~ales relationships is much more analogous to a study 
of the d~mand function than it is to the study of the usual 
pr:oducti<?~--function. Thus, empirical study should be 
directed to the manner in which volume varies as a function 
of such selling expenditures and to the ways in which the 
businessman can use a knowledge of this function to guide 
his policy decisions. 

A consideration of the main kinds of selling costs will 
clarify the definition adopted. The first and most readily 
distinguishable selling cost is advertising, which can be de
fined broadly to include the expenditures so classified by 
the National Association of Advertisers. The list includes a 
number of media-newspapers, magazines, direct mail, out
door advertising, premiums and so fonh.' All of these items 
are properly part of selling cost. 

It is more difficult to define the second major type of sell
ing cost since the problem is to determine what pan of the 
expense of the sales organization is a pure selling cost. From 
the definition given above, it is obvious that a great deal of 
this expense is not "pure." For example, there is the expense 
of keeping the records, the expense of keeping salesmen on 

1 Loc. cit. The srudy shows that in 1934 the following percentages of 
the total number of concerns srudied used these media: dealer helps 77 
percent. trade papers and industrial publications 74 percent. direct mail 
74 percent, magazines 65 percent, newspapers 57 percent. sales and serv
ice literature so percent, conventions and exhibits ,.S percent. outdoor 
JJ percent, publicity JZ percent, radio JZ percent, house organs z8 per
cent, free goods and allowances zo percent. motion pictures 19 percent, 
sampl~ zo percent. price lists 18 percent, business papers 16 percent, 
farm JOUrnals 1 J percent, car cards 11 percent, premiums 8 percent, mis
cellaneous n percent. 
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the road merely for order-taking, the overseeing of ship
ments, and warehousing. Much of this is an expense that 
would have to be incurred in moving merchandise from a 
central point to the spot where the customer can buy it. 

Although it is extremely difficult to determine exactly 
how much of the cost of any particular marketing organiza
tion is pure selling cost, a number of distinctions can be 
made. One possibility of obtaining a measure of selling costs 
exists when a number of methods of distribution are avail
able in an industry. The cheapest method may be taken as 
an approximation to the costs of distribution without sell
ing effort. The difference between this and any higher cost 
method can be considered pure selling cost. In other cases 
it may be possible, by an analysis of a sales organization, to 
separate the costs of order-taking from the costs incurred 
in making additional sales. 

Another type of selling cost arises from a decision to ex
pand the selling territory, and particularly a decision to 
undertake national distribution. This expense may take the 
form of an added margin allowed the wholesaler, or extra 
salesmen hired to open up new retail outlets. While this 
type of expenditure is an absolutely necessary step prior to 
an intensive· national advertising campaign, it is not neces
sarily a continuing cost, since once the distribution is se
cured and advertising has created and is maintaining a gen
eral demand, the merchandise can usually be distributed at 
a normal wholesale margin. This does not mean that "extra" 
marketing costs may not still be desirable to stimulate dealer 
interest. The expenditure, nevertheless, may be classified as 
part of regular advertising. 

Another category which is sometimes included in selling 
cost is style cost. Styte costs, however, have been treated 
frequently as production costs and it will readily be appar
ent that in many, if not in most, instances it is impossible to 
disentangle cost& of style creation from costs of produc
tion, at le~ in any empirical investigation. Thus the dies 
for a new automobile body as well as the research and engi
neering for the creation of the model are style costs, and 
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' 
more akin to selling than to production costs. Other ex-
amples include many of the costs of packaging, additions 
of vitamins to cosmetics, and so forth. . 

It appears preferable to keep style costs as a separate 
category similar to selling costs and distinct from produc
tion costs. The difference between advertising or market 
selling costs and style costs is essentially that the former are 
directed to creating and selling the idea to the consumer 
that a product is "different" and "better," whereas style 
costs are the costs which are necessary to create the physical 
basis for a "different" and "better" product. Style costs 
may include not only costs involved in the creation of a 
certain product but also costs in buying. The costs of a 
buyer in a deparnnent store, for example, consist in part of 
an outlay for the selection of merchandise "different'' and 
"better" than those of competitors-in other words the cost 
of styling the store's assortment of merchandise. 

Style costs, being closer to selling costs than to produc.:. 
cion costs, should be a part of the general selling cost prob
lem. Because of the ~culties of empirical investigation, 
however, they will be neglected in the discussion to follow. 

1· Types of Selling Cost Problems 

The first selling cost problem is a factual and historical 
one: how much of the final consumer's dollar goes for sell
ing costs, and to what extent has this proportion changed 
in recent years? \\'hile these issues are of importance, they 
are pf less theoretical and methodological interest than 
problems of relationships between volume and selling cost. 
Attention will be concentrated, therefore, on these more 
complex aspects of the broad question. . . 

The traditional cost theory developed a classification of 
problems: costs and rate of output for a single plant or 
finn, short and long run cost functions for a firm and for 
an industry, etc. But the selling cost problem has as yet had 
no such work of classification applied to it; furthermore the 
traditional classifications of cost problems are not easily 
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adapted to the analysis of selling cost. Distinctions of shon 
versus long run, lor example, mean one thing for produc
tion costs and quite another for selling costS. An attempt to 
work out a final comprehensive classification for selling 
costs is beyond the scope of this chapter, but some prelimi
nary attempt must be made if any direction is to be given 
to empirical investigation~ 

The usual classification of production cost problems is 
based upon the different types of decisions open to the en
trepreneur; to expand output of an already existing plant, 
to bring a standby plant into operation, to build a new 
plant, and so forth. A classification of selling cost problems 
can be made along the lines of different types of entrepre
neurial decisions. 

The crucial business decision is whether to incur sizable 
selling costs at all. The need for this decision arises in prac
tically all lines of manufacture and in retailing as well. Even 
in a field such as drugs and cosmetics, firms spending more 
than 3 s percent of gross sales for advertising costs exist side 
by side with firms selling competing products with com
paratively negligible direct selling costs. In retailing, to 
eire a New York example, the firm of S. Klein which has 
used no advertising competes directly with the Hearn De
partment Store-located only two blocks away-carrying 
similar price lines and advertising heavily. 
· The first selling cost problem, then, is just what happens 
when firms with little selling cost compete with firms that 
have heavy selling cost. This is not a pure selling cost
volume problem, but a distinction between the firm which 
depends on prices to build volume and maximize profit and 
the firm which relies on selling cost. The question the 
economist should answer is how price versus selling-cost 
competition in the same field influences a firm's profits, 
volume and market position, the resulting character of the 
market equilibrium or lack of it, and how the final con
sumer fares in this type of market. 

If the first decision has been answered in favor of using 
selling cost to produce a profit, it is still possible to have 
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different selling cost problems, depending upon whether 
the enterprise is content with approximately the present 
share of the market or whether it seeks a big increase in 'its 
market pdsition. In practice, of course, the two situations 
may not be clear cut, but the fundamental distinction is ex
tremely imponant. H a .firm is not attempting a sharp 
change in its market position, there will be a relatively 
straightforward selling cost-volume problem. The business 
decisions involved will include such matters as somewhat 
more advenising versus somewhat less, the covering of 
additional outlets by salesmen, or neglect of relatively un-
profitable outlets. ' 

The decision to attempt a big increase in a firm's share of 
the market, on the other hand, creates quite a different set 
of selling cost problems. A firm which is selling in a local 
market only may decide to expand into the national market. 
It must then spend money to obtain national distribution, . 
which involves opening up new outlets so that merchandise 
is available to a larger share of the potential C1:15tomers. 
This plan involves either payment of an extra wholesale 
margin or the resort to salesmen. In addition to the money 
spent for national distribution, the firm must start adver
tising on a national scale. A variant of this case may occur 
when a .firm already has a national distribution but decides 

. to buy a big increase in its market by doubling or trebling . 
its advertising expenditure if necessary. A parallel type of 
situation exists when a retailing establishment decides. to 
expand beyond the limits of its neighborhood. It must then 
start to spend advenising money in an attempt to draw 
people to a central location. 

In all these circumstances, the selling cost-volume func~ 
tion is no longer short run, nor is it reversible. Even if a 
firm abandons the attempt to expand from a local to a na
?onal .d~stributi~n: it will be unlikely to return exactly to 
Its ongmal postnon. Furthermore, many concerns will 
continue current heavy selling cost expenditures even 
though the initial outlay may not be regained, since cur
rent effort may bring in more profit than complete aban~ 
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donment of the venture would do. The initial expenditure 
of advertising money is in the nature of a sunk cost. Obvi
ously, there will be no simple relationship between volume 
and selling cost. The expenditure at the beginning of the 
expansion program cannot be related directly to the imme
diate sales volume, for if the venture is successful there will 

· be an accumulated effect from the initial expenditure. Ex
amples may frequently be found in which, after the first 
push, advenising is decreased below the levels of the initial 
expenditure while sales continue to expand. Thus the only 
valid volume-cost relationship will be a comparison be
tween the position of a firm before an expansion program 
and its position over a number of years after the scale of 
operations has been changed. 

Another type of business decision which distinguishes 
selling cost problems has already been touched upon. An 
enterprise may decide to change the marketing organiza
tion from a relatively low-cost to a relatively high-cost 
arrangement or vice versa, or. within a given marketing 
organization it may apply more or less sales pressure by 
altering the number of calls made by salesmen. In the latter 
case, a short run reversible function will probably exist, 
whereas in the former case the selling cost-volume rela
tionship is long run and probably not reversible. 

The above classification of selling cost problems, while 
undoubtedly incomplete, indicates not only their multi
plicity but also that even in the relatively restricted field 
of selling cost-volume :relationships, problems differ essen
tially with the types of business decisions under considera
tion. This preliminary classification, moreover, emphasizes 
the need for an extensive knowledge of the actual market 
conditions and character of firms under comparison before 
an attempt is made to analyze or to interpret empirical data. 
Clearly the proper technique of analysis and interpretation 
of a given set of data on volume and selling expenditures 
will differ considerably according to the type of business 
decision involved. 
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4· Methods of Empirical Investigation 

The complexity of the selling cost problem requires a 
variety of methods for empirical investigation. Further 
study of the historical problem of changes in the size and 
importance of selling costs in the economy involves the 
collection of data rather than the use of unusual techniques. 
In the analysis of a market in which a group of firms de
pends on price competition and a competing group of firms 

. depends on selling cost efforts, there is need chiefly for the 
collection of the significant material rather than for the 
application of elaborate methods. In general, the technique 
will be that of cross-section analysis treated later. The 
third problem discussed above centers about the relation 
between selling cost and volume. Since this involves a short 
run as well as a long run problem, and separate study of. 
both advertising and marketing, a number of approaches 
should be considered. 

The main obstacle to. be surmounted in the identification 
of significant selling cost relationships is the difficulty of 
finding situations which are identical or similar except for 
the amount of the expenditure for selling cost. Basically, 
then, the major problem is the same as that encountered in 
a study of production costs! The difference is that produc
tion-cost-to-rate-of-output problems have been proven sus
ceptible of statistical correction for "other factors" such as 
rates paid for input factors and trends in efficiency; here 
considerable use has been made of statistical techniques such 
as multiple correlation. The study of selling costs has not, 
however, proceeded far enough to utilize such elaborate 
methods. The major problem of method, therefore, is not 
one of finding suitable statistical techniques but one of 
showing how data can be gathered and arranged in such 
~ m~nner that a·significant selling cost-volume relationship 
IS diSclosed. The best approach, generally, is to find infor
mation on market situations which are similar except for 
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the amount of selling cost, rather than to devise statistical 
techniques for eliminating the influence of other factors. 
Probably the best that can be hoped for under present cir
cumstances is to obtain some idea of the character of the 
selling cost-volume function even if a precise mathematical 
measurement cannot be achieved. 

There are at least three approaches which may disclose 
a functional relationship between selling cost and volume: 

( 1) The first possibility is a cross-section analysis which 
compares, at a given time, the selling cost and volume of a 
number of .firms competing and selling the same kind of 
merchandise. The assumption in this approach is that data 
can be obtained for firms which are sufficiently similar so 
that the differences in their expenditure for selling cost can 
be taken to be a basic cause for observed differences in 
volume. 

(2) The second approach is through a historical analysis 
of a particular firm. The assumption here is that conditions 
for a given firm are sufficiently similar from one period to an
other (or can be made so by correction of the data} to per
'mit attribution ·of the observed differences in volume to 
changes in selling expenditure. 

(}) The .final approach is an internal analysis of a firm's 
'experience with selling costs and volume. Records may be 
available or experiments feasible on the volume resulting 
from specific selling cost schemes. One variant is to com
pare sales results in different territories which have varying 
amounts of selling pressure. The assumption in this ap
proach is that sales results in different territories can be 
adequately corrected for influences of factors other than 
selling cost, so that the remaining variation in volume can 
be attributed to differences in selling expenditure. This 
approach requires the use of more formal methods than 
the first two. 

The first and second methods for empirical investigation 
of selling cost-volume relationships are, of course, basically 
the same. In one case the comparison is between firms at the 
same time, and in the other between di.fferen~ periods of 
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time for a single .finn. In both approaches there exists the 
basic problem of making certain that the differences among 
firms, or points of time, are only those that can be attrib
uted to differences in the amount of selling expenditure.4 

The analysis of production costs also uses both approaches, 
but for the study of quite different problems, since in one 
case the subject of investigation is the relationship between 
cost and rate of output, and in the other the relationship 
between cost and size of firm. Such a distinction does not 
hold for a study of selling costs. 

Both the cross-section and the historical approach are 
suitable for analyzing the long run, irreversible selling cost
volume function. In both approaches there is the major 
difficulty of obtaining data on firms which are similar ex
cept for the size of the selling expenditure. The investigator 
will run into the following problems, among others: 

( r) Any comparisons which involve .firms with different . 
price policies must be avoided. A comparison of this sort 
may be significant for many purposes, but no definitive clue 
can be given to selling cost-volume relationships. For this 
specific problem the firms compared at one period of time 
or the same firm at different periods of time must have the 
same basic price policy. For example, the selling expendi
ture and volume of firms selling by brand name cannot be 
directly compared with firms selling on a price basis. 

( 1) Other variations in basic policy make selling cost 
ratios of competing concerns difficult to compare directly. 
In retailing, for example, one group of stores spends little 
on selling cost, strictly defined, but spends a high propor
tion of sales on rent. The high rent enables the store to take 
advantage of a confluence of traffic, whereas it might other
wise have to attract its customers largely by advertising. It 
is customary, in comparing stores 'of this type, to lump rent 
with selling costs to secure a proper comparison between 
concerns. · 

( 3) Careful allowance must be made for possible lags 
between initial expenditure for selling cost and the resultant 

• This problem is discussed also in Chapter X. 
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sales volume. In the cross-section analysis this means that 
comparisons cannot be made between long-established en
terprises and the firms which have just begun an effort to 
increase their share of the market. Comparisons must be 
made either between established firms or between firms 
with local markets and firms which have exploited the na
tional market for some time. A pro rata share of the initial 
costs of obtaining the national distribution should be added 
to the year-to-year costs to make the comparisons valid. 
Similarly, in a historical study of a single firm, if compari
son is made between the period before the intense exploi
tation was begun and the period after, costs which were 
responsible for the increase in the firm's position must be 
spread over the volume for a number of years. The de
termination of the proper periods to be compared will be 
crucial for any investigator using this approach. 

(4) When the nonadvertising selling costs are studied, it 
is necessary to include the entire selling costs of this type 
for the firms compared, or for the same .firm at different 
periods of time. If one .firm is using its own marketing 
organization and the other is marketing through a whole
saler, the wholesale costs in the second case must be in
cluded. Nonselling distribution costs such as warehousing 
and transportation must, however, be carefully excluded. 

(s) In a study of nonadvehising selling cost, it must be 
ascertained that the different firms (or the same firm at dif
ferent periods of time) are operating in comparable mar
kets. It is not possible to obtain significant results on selling 
cost-volume relationships by comparing a .firm selling 
through salesmen in sparsely populated territory with one 
selling through a number of large oudets in a densely popu
lated area. Nevertheless, it may be significant to compare 
costs and volume for the firm whose sales effort is confined 
to a more concentrated part of the market with those of 
the .firm which is selling to the entire market. 

Once the data are obtained, the obvious technique will be 
to arrange them according to the volume, or the percentage 
of selling costs to sales, and then to examine the behavior of 
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the other variables. Arranged in proper order, the data may 
immediately disclose the apparent general character of the 
selling cost-volume function. The investigator who is par
ticularly fortunate may uncover data suitable for actual 
computation of a functional relationship. 

For the analysis of the short run problem, which was 
defined as the relationship between selling cost and volume 
when a firm is merely trying to improve its profits by rela
tively minor fluctuations in the amount of selling expendi
ture, the historical study of the single firm is probably the 
most suitable. The method is to correct the annual volume 
figures for influences of factors other than selling expendi
ture and then to relate the corrected figures to the amount 
spent on selling. In practice, of course, this correction may 
well be difficult. Some of the specific problems involved 
include the following: · 

( 1) Factors other than selling expenses will obviously. 
affect the year-to-year changes in the firm's volume. There· 
may be changes in national income, changes in the accept
ance of an item attributable to trends in public taste, or 
changes in the advertising effort of competitors. There are 
two different ways of correcting for these factors. One 
would be some kind of trend correction similar to that used 
in demand studies; the other would be measurement of a 
firm's volume against the total market available. If a change 
in relative market position can be measured, it can be trans
lated into the dollar figure and then compared with selling 
expenditure. 

( 1) Comparison of year-to-year changes in volume and 
selling expenditure for a single firm is complicated by the 
budgeting practices of the typical established firm. It will 
be remembered that the functional relationship of greatest 
interest is that in which the selling expenditure is the inde-
pendent variable and volume the dependent variable. Yet 
when the budgeting of the selling expenditure by the indi
vidual firm is studied, it is found that tradition strongly in
fluences the setting of the advertising budget, and that a 
majority of such budgets are set on the basis of general 
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agreement on the percent of sales which should be spent 
for advenising.11 The fact that a majority of firms set adver
tising budgets in this manner was disclosed in a survey by the 
Association of National Advertisers.' If it is assumed that a 
finn knows what proportion of the sales dollar to spend on 
advertising, the budget can be drawn up very simply on the 
basis of an estimate of future sales, of which a certain per
cent will be allocated to advertising. This method of 
budgeting will result, of course, in a close correlation be
tween ·advertising and volume, but a correlation in which 
advenising must be considered as the dependent variable, 
rather than an independent factor which influences sales 
volume. Whether or not this method of setting the adver
tising budget is a sound one from the standpoint of maxi
mizing profits, it means that in empirical investigation atten
tion should be focused on cases where by accident or design 
this traditional method of setting the advertising budget has 
not been followed. ' 

The third approach to the selling cost-volume relation
. ship is the internal analysis of the individual firm. While 
such a study can be made only from within the firm, it has 
great possibilities, particularly if controlled experiments are 
feasible. At the same time it has certain limitations which 
must also be taken into account. In the .first place, the 
method calmot easily be applied if the firm is selling only 
one product or in only one territory. Second, it cannot 
directly handle the problems which arise when the selling 
cost expenditure of a firm covers the entire market as it 
does in national advertising. Third, it may be difficult to 
obtain, from studies of individual phases of a finn's opera
tions, an over-all selling cost-volume function for the total 
firm. These limitations should not, however, obscure the 
appreciable advantages of internal analysis. With this 
approach many types of advertising and a variety of market 
expenses, such as cost of salesmen, can be handled. More-

• This tradition is discussed at length in various articles in Primer's 
Ink • 

• Lot:. t:it. 
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over, the problems of homogeneity are simpler here than in 
the other approaches, and technical corrections for non
homogeneity are at least possible. Finally, this method keeps 
the analyses as close as possible to the basis of specific busi
ness decisions. 

Technically, internal study of individual firms involves a 
well known method of market analysis.' The first step is to 
set up accurate sales potentials for the different territories. 
This is done mainly on the basis of per capita income and 
total population. Next, it may be necessary to correct the 
sales potentials in the light of competitors' selling efforts. 
The actual sales volume in each territory is then compared 
with what it should be on the basis of the sales potential and 
competitors' efforts, and the resulting volume above or 
below the expected level is compared with variations in 
selling effort. The selling effort measured. may include 
various advertising media, the number of calls made by 
salesmen or the type of wholesale outlet used. This com
parison should disclose the volume effect of increased sell
ing expenditure and under favorable circumstances may 
permit a measurement of the selling cost-volume function. 

f. Empirical Studies of Selling Cost 

This section will attempt to survey some of the available 
data rather than t<( report on finished and _satisfactory 
studies. The first selling cost problem mentioned ·was the 
historical one: has selling cost become a greater pan of the 
cost of merchandise to the consumer in recent years and 
what is its share at present? It is commonly held that there 
has been a rise in selling costs, a greater·degree of product 
differentiation, growing imperfection in the market struc
ture, and an increase in the share of the consumer's dollar 
used for "wasteful" advertising. It is widely claimed also 
that the costs of dis?lbution, of which selling cost is a part, 

' Detailed methods of setting such sales potentials are described in 
various marketing books and articles. See, for example, Albert E. Haase, 
"Isolate for Profits," Printer's Ink, Vol. 18o, pp. 16 and 69; and Harry 
Tosdal. Problmu in Sales M11714gement (4th eeL, McGraw-Hill, 1939). 



206 COST BEHAVIOR 

are too large and in fact interfere with the functioning of 
the economy. 

A study .by the Twentieth Century Fund calculates that 
nearly 6o percent 8 of the consumer's retail dollar goes for 
costs of distribution. No attempt is made in the -study to 
determine exactly how much of this is selling cost. Adver
tising, however, which is pure selling cost, is estimated at 
h billion for 1937· This estimate includes the cost of pro
ducing advertising as well as expenditures for media. If this 
figure is accurate it means that advertising averages about 
3 percent of the consumer's retail dollar and about s per
cent of the cost of distribution. A large part of the balance 
of distribution costs consists also of selling costs, and the 
proportion of production costs assigned to purposes of styl
ing may be considered in the same category. Detailed study 
would be required before any estimate of aggregate selling 
costs could be reached. · 

The trend of selling cost over time has not been ac
curately measured. It appears tbat distribution costs per 
unit of merchandise handled have not fallen in the past 
twenty-five years as compared with a large drop in manu-

-facturing cost per unit of output.' It would be interesting 
to know the comparative behavior of pure selling costs. For 
advertising alone, estimates prepared by Primer's Ink are 
available for the period since 1911.10 Advertising costs may 
have increased in the 191o's as compared with the pre-war 
situation, but the Printer's Ink index shows no similar trend 
since 1911. The amplitude and timing of the series for 
advertising expenditure and for national income paid out 
are practically identical. In the decade of the 193o's ex
penditure on advertising was, if anything, a smaller pro
portion of national income paid out than in the 191o's. It is 

_ •noel Distribution Con Too Mucb1 (New York. 1939). For a lower 
estimate of distribution costs, see: Wilfred Malenbawn, "The Cost of 
Distribution," Quarterly Joumal of Economic1 (February 1941), pp. 
ZSS-10. 
· 'Ibid., pp. 8-14- . . 
• lOL D. H. Weld, "P. L Advertising Index," Primer'1 Ink (January 
1935). . 
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possible, of course, that the same dollar expenditure in 
advertising has had a cumulative effect, and that markets 
have become less and less perfe<;t even though the annual 
effort of enterprises to foster product differentiation has 
remained about constant relative to national income. It is 
interesting to note, however, that in the twenty years dur
ing which economists have become increasingly interested 
in selling costs and their effect on the economy, the actual 
selling cost effort through advertising, as measured by its 
share of national income, has shown little change. 

The second problem-the question of what happens 
when one group of firms competes on a price basis with an
other group making greater selling effort and selling at 
higher prices-should be of particular interest because of its 
relation to the whole controversy . on retail price mainte
nance. One would expect to find considerable discussion of 
this topic in marketing texts and some records of empirical 
studies, but examination of the literature on p1arketing and 
that which has grown up about the subject of price 
fixing 11 discloses that the fundamental economic problem 
has been passed by. The literature includes discussions of 
the problems of manufacturers who sell through different 
types of retail outlets, and their attempts to. avoid trouble 
by price fixing and by creating superficial changes in their 
products when selling to more than one type of outlet. 
There is some discussion also of the retailer's interest in de
veloping sources of unbranded merchandise on which he 
can put his own private brand. The problem of competition 
of one type of sener as against another has not, however, 
been analyzed. Additional theoretical work needs to be 
done, and the entire terrain is open for original empirical 
investigation. · 

The field of selling cost-volume relationships has been 
treated somewhat more thoroughly, although generally not 

11 See, for eX3ITiple, Albert Haring, Retail Price Cutting tmd Its .Con
trol by M1111Ufacturers (Ronald Press, 1935), and Ewald T. Grether, 
Price Control Under Fair Trade Legislation (Oxford University Press. 
IOto). 
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by econometricians. With some exceptions, the studies are 
the work of business statisticians and are reponed only in 
broad outlines, for the most part in such business periodi
cals as Printer's Ink. In many cases the published reports 
supply little more than rough data and offer no refined 
analysis.11 

: Cross-section analysis has been attempted in both the 
retailing and the wholesaling field. The annual reports of 
the Harvard Business School on operating results of depart
ment stores give data on advertising costs as percentages of 
sales for stores in different size groups. The general useful
ness of these reports has already been discussed in Chap
ter lll. Inspection of the data on selling costs reveals that 
advertising cost as. a proportion of sales tends to rise some
what irregularly as the size pf the store increases up to 
about $10 million volume. For larger stores, the percentage 
decreases. .These .figures are difficult to interpret because 
stores of different sizes operate in different markets, smaller 
stores generally being located in smaller cities. The extent 
to which the size of the market influences advertising cost 
hasnot been appraised, and some correction for this factor 
would have to be made before any direct relationship be
tween size and selling expenditure could be determined. 
Even if size of the market is not an independent factor and 
the observed relation of advertising costs to volume is in
deed meaningful, it is still difficult to explain why there 
should be a reversal in the relationship when a sales volume 
of S1o million is reached. One must conclude, therefore, -
that the Harvard data are inconclusive, and that more re
search is needed for their interpretation. 

An article by Waite_.- L. Mitchell in Dun's Revierw 13 pre
sents a more informative cross-section analysis of volume 

-' u In the preparation of this chapter, no attempt bas been made to 
co\'er the entire field of business publicatioos and no doubt there are 
additional studies and many more amateur analyses than are reported 
here. It seems unlikely, bowe\'er, that any significant economic analyses 
have been made. · 
•. · · u •How Retail Advertising Expenditures Vary With Sales Volume ia 
d1e Size of City,• •9f•· 
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and advertising. This study shows how advertising costs 
vary with both sales volume and size of city for a numbe~ 
of types of specialty stores. It is apparently the first study 
of its kind .. By a rough but probably fairly accurate elimi
nation of the influence of the size of the city, Mr. Mitchell 
was able to obtain a typical relationship between volum~ 
and advertising cost. The results show that for every size 
of city, expenditure for advertising rises fa~ter than in
creases in volume. The author concludes that this relation
ship is, at least in part, one of causality, .i.e., that the larger 
stores. are larger because they adv~rtise relatively more~ 
This conclusion is probably an oversimplification. In gen
eral, a specialty store can grow to a certain limited size by 
virtue of its location and natural traffic. In these circum..: 
stances, little more than window adyertising is required. If, 
however, it seeks a marked increase in volume, the store 
may have to move to a shopping center, enlarge its ca~ 
pacity and perhaps step up its merchandising efficiency. 
The interesting point to be noted from Mr. Mitchell's data 
is that increases in advenising proportionately greater than 
the increases in volume were apparently also required to 
obtain the volume results. In a limited sense, then, this is 
evidence of diminishing returns for specialty store adver.:. 
tising. It is doubtful that the data are adequate to support 
the conclusion that an actual functional relationship exists; 
but in a field in which research has been so slight, Mitchell's 
contribution is valuable. 

Cross-section analyses of wholesaling also have been 
attempted. The results of the 1935 Census were studied by 
the Twentieth Century Fund in its volume, Does Distribu
tion Cost Too Much? These cost fignres do not separate 
strict selling cost from costs of warehousing, transporta
tion and order-taking. The actual results 14 show that costs 
decline as a percentage of sales as volume increases, except 
that after a certain volume range is reached, costs in some 
wholesale lines go up. This finding suggests strongly that the 
markets and functions of various sized wholesalers differ so 

tt Op. cit., P· •9•· 
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much that the comparison becomes meaningless.11 To date, 
the problem of selling cost-volume relationship has not been 
aided a great deal by a study of Census results, but further 
work with the 1939 Census may prove useful. 

Comparison of costs of various types of wholesalers may 
also make possible a determination of volume-selling cost 
relationships. It has been suggested that if the cost of per-

. forming a wholesaling function is higher than the least-cost 
method of wholesaling, the difference can be regarded as 
pure selling cost. This spread, of course, is not necessarily the 
whole selling cost. It is interesting to examine the compila
tion made by the Twentieth Century Fund 18 from this 
point of view. The comparison which seems the most sig
nificant is that between a wholesale merchant and a manu
facturer's sales branch with stock. In both cases, the costs 
of the physical handling of the merchandise should be simi
lar, and the assumption that cost differences should arise 
from differences in selling effort-provided market condi
tions are similar-seems to be a reasonable one. However, 
it appears that in certain lines manufacturers' sales branches 
make the greatest selling effort while in others the whole
saler carrying private brands without the aid of national 
advertising exerts the stronger pressure. These differences 
make it impossible to derive a general selling cost-volume 
relationship until the problems of homogeneity have been 
explored and settled. 

There has been some use of the historical approach to the 
single firm. Perusal of Primer's Ink discloses a number of 
discussions of a firm's situation before and after an inten
sive campaign. Unfortunately, the analyses are not precise 
and the fundamental data are frequently suggested rather 
than stated explicitly. A very interesting though inconclu
sive case is that of the promotion of Kotex by International 
Cellucotton Products Company.U Unfortunately, there 

15 Funher discussion of the problems of using Census data is included 
in Chapter X. 

•• Op. cit., p. 176. _ 
tf Anhur M. Howe in Printer's Ink (August •S. 1939). 
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is no indication of what would have happened Without the 
intensive advertising promotion, but the data do afford ~ 
very vivid illustration of the cumulative effect of a pro
motional campaign. A promotion of the product was fust 
attempted in 1910 and the advenising cost was $6o thou
sand for a sales volume of $zoo thousand, or 30 percent. The 
relative advertising cost continued high for the next two 
years although sales began to increase faster than· advertis
ing. The peak in advertising expenditure was$: million in 
1917, when sales reached $11.3 million. Mter 1931 adver
tising expenditure ran less than S 1 million a year but sales 
volume remained higher than in 1917. Between 1936 and 
1939 two to three times the 1916 quantity was sold an
nually; it should be pointed out, of course, that the price 
in the meantime declined from 65 to zo cents at retail. 

These data illustrate what might be discovered about the 
long run selling cost-volume relationships if a sufficient 
number of valid examples could be found. Various short 
run studies provide rather limited evidence on this point. In 
one instance a study of a building material manufacturer 
employed a rather ingenious correction of company sales 
for probable secular and cyclical changes in demand, so 
that the resulting figures could be related to advertising ex
penditure. The findings, unfortunately, were not very con
clusive, although the report claimed to have_ proven the 
need for increased advertising expenditure. Issues of 
Printer's Ink in 1938 and 1939 describe the sales benefits 
obtained when concerns in the year 1938 disregarded the 
traditional method of making an advertising budget. In 
view of the general expectancy of sales decline in that year, 
the typical concern was reducing its advertising budget. A 
number of concerns moved counter to this tendency, aug
menting their expenditure and enlarging their share of the 
market at the expense of competitors. Whether the result
ing over-all advertising cost as a percentage of sales was 
higher than normal is not disclosed, so that there is no indi
cation of the character of the function. More precise infor
mation might well have yielded significant results. 

I 
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It seems likely that short run advertising-sales relation
ships are most evident when a company fails to follow the 
traditional methods of determining the advertising budget. 
The facts concerning such a policy in the Lydia Pinkham 
Medicine Company were brought out as a result of a 
family controversy which ended in the courts. Thanks to 
the attendant publicity, unusually detailed figures on sales 
and advertising are available. This case has been reported 
in a number of writings.18 For many years the Lydia Pink
ham Company had a "conservative" (sic!) method of 
budgeting advertising-spending . each year about so per
cent of its gross sales for this purpose. Until the peak sales 
of 1925, advertising expenditure, if anything, lagged behind 
growth in sal~s volume. Beginning in 1925, a decline in sales 
set in, apparently as a result of a change in public taste or 
some similar factor, since the decrease cannot be attributed 
to a ·.relaxation of promotional effort. The concern at
tempted "to buck" this sales decline until, at one point, it 
was spending as much as So percent of gross sales for adver
tising and suffering a severe loss. If a rough correction for 
trend is made forthe decline in sales_ volume from 1925 to 
1935, it will be found that fluctuations in volume around 
the basic downward trend show a definite correlation with 
the fluctuations in advertising. Furthermore, increases in 
advertising brought less than proportionate increases in sales 
(after rough correction for trend). It would appear that 
these data might well be subjected to more intensive 
analysis. 
Th~ approach to. the selling cost function through analy

sis and experiment within a single firm has apparently been 
somewhat neglected despite the obvious usefulness of such 
information as an aid to immediate business decisions. Con
siderably more analytical work has been done with refer
ence to the sales force than to advertising, but results of 
such analysis have not generally been published. There is 
one published study, however, which illustrates the ap-

ta See, for example, Neil H. Borden, Problems in Advertising (McGraw
Hill, 1937)• 
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proach.18 Swift and Company, in order to determine the 
relative profitability of selling to different sizes of customer, 
accounts, made a study of one week's direct out-of-pocked 
selling costs for each individual customer, keeping a record 
of every telephone call, delivery, invoice, interview, by a 
salesman, and other relevant services. The total direct sell"' 

I 

ing cost of doing business with each firm for that week was 
then compared with the volume and profits of the week's 
business with the firm. It was found that smaller firms buy
ing relatively little poundage supplied no profits to Swift 
and Company because the selling expenses were extremely 
high. Such diminishing returns are undoubtedly common 
when volume is increased through coverage of the small 
distributor. The working out of this particular problem re
quired a very simple technique; examples of the use of a 
more complex technique for more difficult problems of this 
sort might be found upon careful investigation of the. 
literature. . 

Another type of internal analysis can be applied to a 
firm's use of specific advertising programs and sales experi-, 
ence. A priori it might be argued that increaSe in the inten
sity, frequency and coverage of advertising efforts will 
eventually bring diminishing returns. In specific. cases this 
contention has been minutely tested by many advertising 
agencies and business firms, and considerable empirical evi
dence has been found to support it. But the evidence, un· 
fortunately, is not generally available for publication. It 
should be pointed out, moreover, that these results do not 
necessarily prove that the over-all advertising-volume func-
tion for a firm shows diminishing returns. · 

6. The Significance of Empirical Research 

Even though empirieal studies of production cost and . 
rate of output have been relatively rare, the results have 
been so similar as to justify some tentative generalizations 

11 D. R. G. Cowan, "Differential Selling Cost in Relation to Wholesale. 
Prices," Advertising mul Sell,ing (January 1938). · · . 
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with regard to the probable character of the production 
function. In the field of selling costs, however, fewer 
studies have been made, the approaches have been dis
similar, and, in many cases, the treatment of the material is 
too sketchy to permit even a tentative conclusion as to the 
character of the selling cost-volume function. Although for 
this reason one cannot properly discuss the significance of 
actual empirical results obtained up to the present time, it 
may still be wonh while to consider the probable value of 
empirical results which might be attained by more thorough 
study. Up to this point attention has been concentrated on 
the technical aspects of procuring evidence on the char
acter of the selling cost-volume function. Research will be 
most rewarding, however, if the study of the character of 
this function, based on concrete evidence, seeks also to de
termine the way in which the businessman actually 
approaches the problem of maximizing profits through a 
manipulation of selling cost. Consideration of his approach 
to the problem, limited as it must be, may nonetheless give 
greater point to the need for research in this field. 

With regard to the problem of the long run selling cost 
function of an individual firm, there are strong a priori 
reasons for Believing that it must show decreasing returns 
because of the nature of markets and selling efforts. Fur
thermore, the empirical evidence from the Mitchell study 
of costs in various sized specialty stores supports the idea 
.that a larger volume can be obtained only by a propor
tionately greater increase in selling expenses. 

It would not be surprising, however, if further study 
were to show that actually the largest concerns in some 
fields have much lower costs than the smaller concerns, or 
that after a business concern had spent greater sums for 
advenising, thereby buying a big increase in its market 
position, it did end up with a lower ratio of selling cost to 
sales than had prevailed before the campaign was staned. 
The case history of International Cellucotton Products 
Company has already been noted. This company now has 
a comparatively low selling cost-sales ratio, probably acto-
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ally bel~w that of a number of much smaller competing 
concerns. t 

Even if further research were to provide these results, the 
notion of a diminishing selling cost-volume function would 
not be effectively contradicted. Selling cost is not just a 
matter of the dollars spent, for the results obtained from a 
given expenditure can differ greatly. The fact that one 
concern can grow to a cenain size by spending, say, 
$1 million, does not mean that another .firm can reproduce 
this result. An enterprise, confronted with the necessity of 
deciding whether or not to attempt to buy an increased 
share of the market, cannot base the decision solely on the 
fact that another concern succeeded in doing so and 
ended up with a low cost ratio. There will be a factor of 
uncenainty in this situation, and the selling cost-volume 
function upon which the .firm will act must be quite dif
ferent from that based upon the actual results obtained by 
successful concerns. · 

Thus, while empirical results may not throw any direct 
light on the basis for a business decision, they will neverthe
less supply one of the missing factors in an analysis of this 
type of market. Considered in association with other known 
factors in the competitive situation, they will help to show 
the nature of the market forces at work. 

Certain strong a priori expectations for decreasing re
turns also exist in the short run problem. Here it is assumed 
that the businessman is reasonably well satisfied with his 
present share of the market and is trying to decide whether 
he should spend a little more or a little less for selling cost. 
Up to a certain point, an increase in the number of adver
tising impressions, for example, may have a cumulative 
effect on the consumer,- but thereafter the benefit to be 
derived from additional impressions will decrease. The em
pirical evidence for this conclusion was noted above. Fur
ther, there are a limited number of ways in which a firm 
can spend its advenising dollars. For example, a large 
national adveniser, say one of the major cigarette com
panies, may Stan off its advenising schedule with a page a 
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week in the major weekly magazines. From that point on, 
it must necessarily run into diminishing returns. It can 
hardly derive twice as much benefit from two pages a week 
as it does from one. If the company then turns to the use 
of daily papers it begins to cover some of its audience a 
second time. The same thing happens when the medium of 
the radio is employed. On the other hand, if the advenising 
is concentrated. in the monthly magazines or the weekly 
magazines with more limited circulation, the costs of reach
ing a reader climb sharply because here the advenising rates 
are higher. In addition to the foregoing argument, some 
slight empirical evidence has been adduced in support of 
the idea of diminishing returns. The record of the Lydia 
Pinkham Company provides the clearest illustration of this 
point. 20 The question then arises: if there is a functional 
relationship between selling expenditure and volume, 
knowledge of which should enable a concern to maximize 
profits, why should advertising budgets be determined on 
the basis of a traditional or correct percent to sales which 
should be spent? 

Interestingly enough, the businessman is generally firmly 
convinced that increased advertising brings decreasing re
turns. (This attitude shows up clearly in discussions such as 
those found in Printer's Ink, e.g., 1941.) He believes, fur
ther, that his spending has come fairly close to the point at 
which profit will be maximized, and he expresses this 
opinion by stating that increased advertising will come out 
of profits. At the same time, he hesitates to reduce his 
spending below the traditionally "correct" amount. Fre
quently he can see the possibility of increasing his inune
diate profit by decreasing the amount of selling effort. He 
refrains from this step, however, because he fears that a 
relaxation of his selling pressure will enable his competitors 
to drive him from a certain part of the market which he 
might lose permanently or regain only at great expense. 
There is also a considerable degree of doubt in the business
man's mind as to just what the over-all selling cost-volume 

• Neil H. Bordeo, op. cit. 
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function is. In view of this uncertainty he may be wise in 
following a traditional pattern of behavior. It should ~ 
noted that direct mail concerns which can measure resultS 
accurately probably manage effectively to equate marginal 
returns from advertising to marginal revenue from sales. 

The apparently irrational and unimaginative approach to 
the advertising budget may nevertheless result in maximum 
long run profits. What empirical investigation should seek 
to do, then, is to determine whether the selling cost-volume 
function as measured by the econometrician behaves as does 
the one on which the businessman bases his decisions. Does 
an examination show that the businessman is coming rea
sonably close to the selling expenditure which in fact maxi
mizes profits? Here again. empirical research will be most 
valuable if an analysis of the factual data is focused directly 
on the entire market situation. · 

7· ResellTch Possibilities 

There is no part of the field of selling costs that does not 
merit funher research, and little of it is completely closed 
to a resourceful investigation. Probably the whole historical 
problem of the trend in selling costs is beyond the scope of 
a single investigator. Even an individual student might, 
however, do some valuable work in tracing the effects of 
increasing product differentiation and greater selling costs 
on the price structure of a particular industry. 

The problem of competitive relationships between firms 
which use price primarily as a competitive weapon and 
those which employ selling cost instead is a very important 
research field, as yet largely uncultivated. Here, moreover, 
an investigator can find a considerable amount of case ma
terial already gathered for other purposes. Concentration 
on a selected industry should bring the problem within 
manageable limits. 

From the standpoint of economic theory the crucial 
problem is that of the selling cost-volume function. One 
approach involves a historical analysis of an individual firm. 
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Such a study is within the com~ence of an individual 
student provided the satisfactory business contacts are avail
able. Published information can also be used to a consid
erable extent. Cross-section analysis requires the compilation 
of a wider group of data, but it may still be within the 
scope of the individual investigator who takes advantage 
of published information as a starting point. The internal 
analysis of a firm requires especially close business contacts, 
and these may be difficult to arrange. Perhaps business stat
isticians concerned with the problem might be persuaded 
to make public material which would not disclose confi
dential information. The final aim of researchers in the field 
of selling costs should be to combine an analysis of the 
marke~ and a case study of the way in which crucial busi
ness decisions are made, with a statistical measure of selling 
costs and sales. 



Chapter X 

COSTS AND THE SIZE OF PLANTS 
AND -FIRMS 

EcoNoMIC theory designates a limited number of variables 
upon which the cost of producing an output is held to de
pend. At the beginning of Part Two (Chapter N) these 
were divided into two groups: influences affecting costs 
for an existing enterprise, and influences operating through 
a change in plant or firm. The intervening chapters have 
examined in turn each of the first group of factors, apprais
ing the possibilities and evaluating the techniques for meas
uring their individual effect. The two cost factors which 
comprise the second group are considered in this chapter: 
the relationships between cost and scale of fixed plant and 
size of .firm. In the preceding chapters the assumption of 
an existing enterprise has served as a measure of economic 
time; the "shon run" is the period in which plant and firm 
are unchanged, while the "long run" abandons this restric
tion.• This chapter is concerned with a study of the "long 
run" problem. · 

1. Preliminary Considerations 

The concepts used in the analysis of, the relation of costs 
to size must be clarified and the forces that tend to obscure 
empirical observation of the relation must be pointed out 
before one can well examine the factors that cause cost to 
vary with size. 

(a) Failure to distinguish carefully among the problems 
of size of machine, plant and .firm has led to confusion and 

• See Redvers Opie, "Marshall's Time Analysis," Economic Journal, 
XLI (1931), pp. 199 et seq. 

Zl9 
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inability to arrive at significant results. Obviously a plant. 
even at the very minimum, is something more than a single 
machine. Similarly a .6.rm is always more than a plant. even 
though in some instances the two may be distinguished only 
by whatever part of his time the owner or executive devotes 
to buying materials. hiring labor and selling output. It cannot 
be tiWDled, moreover, that the lowest cost firm is composed 
of lowest cost plants, or that lowest cost plants employ 
lowest cost machines. 

A plant is an integration of various fixed factors of pro
duction, typically machines, building, production layout, 
organization, etc. The businessman or engineer who builds 
or plans new plant must consider the cost-size relations of 
the various machines in order to determine optimum plant 
and the variations in average cost attendant on departures 
from that optimum. a The long run cost curve thus drawn 
for a plant is based on short run curves which assume· con
stant. factor prices and homogeneity of the various factors 
as well as absence of change in the technological ~ilities 
that lie within the horizon of the businessman or his engi
neers. • Such a ceteris paribus long run Cost curve would 
seldom be directly relevant to the problems confronting an 
enterprise, since the prices of input factors for any given 
output will depend upon the quantity of input factors re
quired for that output. When the ceteris paribus long run 
cost function is thus combined with the directly induced 
changes in prices of factors, we have a cost function with a 
more direct relation to business decisions. However, the 
~le effects of changes in scale of plant on the price 
received for a unit of output are still ignored. In the re
mainder of this chapter the term long run cost function, 
when used without qualification, will describe the relation 
between cost and size of plant. including directly induced 
changes in factor prices. The problem of the effect of scale 

1 The complications introduced by desire for tlexibility md by addi-
tioos to aisbog plant will be considered lattr in this sectioa.. . 

1 The ftlatioas ol sbm'r md long roo cost curves are CODSldered m 
mont deuil below, Sea:ioa z. 
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on the price received per unit of output is not, _strictly 
. speaking, part of the subject discussed in this chapter. 

A firm represents the integration of two or more eco
nomic operations. Each separate operation of a business _ 
-may, of course, have a differen~ cost-size relation. Thus a 

. manufacturing concern which has marketing and financing 
functions in addition to numerous lesser activities may have 
one minimum cost size for production and quite a dif
ferent minimum cost size judged by the criterion of mar
keting or financing cost. Hence, the problem as it presents 
itself in theory to the entrepreneur is to determine the 
various component cost functions and so to balance them as 
to achieve the lowest total cost function for each specified 
demand condition. A partial solution appears to lie in con
trol by one corporation of a number of operating units. 
Thus a large chain store has retailing, wholesaling, buying, 
manufacturing, supervisory and financing units of varying· 
size.' 

The cost-size relation for the firm depends not only on 
the costs which the firm would incur if it carried on each 
stage of production, but on costs of purchase in the market. 
A decision must be made as to whether or not a, particular 
function should be incorporated in the ,firm or whether 
the goods or services should be purchased in the market. 
The criterion is the relative cost of acquiring on the market, 
all things considered, compared to the cost of producing 
under the aegis of the firm.11 This criterion, it will be ob
served, provides a basis for decision on both balance and 
vertical integration problems, although it is much more 
serviceable for the latter type. . 

The relation between cost and size of firm is frequently 
given a theoretical statement, but just as the ceteris paribus 

'For a discussion of interest groups (to be distinguished from firms) 
see Paul M. Sweezy, "Interest Groupings in the American Economy," 
The Smu:ture of the American Eco'IIOmy (National Resources Board, 
1939), pp. 3o6-17. Also see a forthcoming work of R. A. Gordon. 

1 See R. H. Coase, "The Nature of the Finn," Economica, IV (NS, 
November 1937), pp. 387 et req. The author assumes "that the distin
guishing mark of the firm is the supersession of the price mechanism." 
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long run cost function for a plant is only one of the factors 
relevant to investment decisions, so the present relation 
provides only one element in the explanation of the size of 
existing firms. F. H. Knight suggests that .. the relation be
tween efficiency and size of firm is one of the most serious 
problems of theory, being in contrast with the relation for 
a plant, largely a matter of personality and historical acci
dent rather than of intelligible general principles." 8 For 
even a partial explanation of the observed sizes of firms, 
many cost factors other than the cost-size relation would 
have to be considered. The most. fundamental difficulty, 
however, lies in another direction. 

The differences· in cost occasioned even by wide varia
tions in size of firm are probably small when compared to 
cost variations due to historical accident and entrepreneurial 
ability or to differences in price received for the product 
attributable to monopoly power. The dynamic force of 
the individual entrepreneur and_ the historical accidents that 
confront his business overshadow the variations in cost re
sulting from differences in size of firm. Forces outside the 
framework here outlined tend to overbalance those in
cluded. The problem of the most economical size of aggre
gates of plants is, however, important for public policy. 
The nature of the problem is such that the only possible 
approach· involves a complex analysis of the economies, 
buying, financing, supervision, market control, etc., that 
accompany large scale corporate control.' 

(b) The study of cost-size relations is widely held to lead 
to a determination of optimum size. The question immedi
ately arises, optimum for what? The businessman is not 
primarily iiuerested in lowest cost per unit. Modern eco
nomic theory depicts the entrepreneur as seeking to maxi
mize the present value of his future expected earnings. If 
profits for a period are defined as the difference between 

•msk, Uncertainty tmd Profit (London School of Economics and Po
litical Science, 1933), Preface to znd ed., p. xxi. What Professor Knight 
suggests for firms is also true, though in less degree, for plants. 

' This approach is outlined in Section :z of this chapter. 
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the valuations of the streams of earnings expected at the 
beginning and the close of the period, this statement of the 
entrepreneur's objective is equivalent to the more familiar 
proposition that he tries to maximize profits. Under condi
tions of monopolistic competition, or more broadly, when
ever an increase in sales involves a decrease in unit revenue, 
the size of firm that will yield greatest profits is different 
from the size that will incur lowest average cost.8 The em
pirical investigator of cost-size relations should not expect 
to find a least cost size in many cases. For when there is 
not a perfectly elastic demand, there may not be enough 
firms of the lowest cost size and of larger siz~ to determine 
with any assurance a least cost size, even if adequate data 
are at hand. The effect iof sloping demand curves on size 
of plant is not so evident. Insofar a~ the sloping demand 
curve really relates to the plant, as in the case of chain 
stores, there will be so few plants of the least cost size, and:. 
a fortiori of larger size, that empirical determination of the 
minimum point of the long run cost function will be im
possible. In cases in which the firm rather than the plant 
faces the demand curve, the tendency to keep plants so 
small that least cost size is seldom reached or exceeded will 
not be as strong and more definite results can therefore be 
expected. 

The empirical difficulties just described with respect to 
least cost size do not, however, detract from the importance 
of determining the relation of cost to size of firm and plant. 
The departures from least cost size of observed size and of 
profit maximizing size raise significant questions concerning 
full use and optimum allocation of resources, but these 
problems lie beyond the scope of the present discussion. 

(c) The empirical determination of the long run cost 
function is further complicated because plant is not usually 
built to produce a constant output either in the short run or 
over a longer period. Since variations are expected, the 
entrepreneur is interested in at least three types of flexi-

1 See E. H. Chamberlin. The Theory of Monopolistic Co/flpetitirm 
(Harvard University Press, 1913), Ct. V. 
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bility.• The first consists of changes such as seasonal varia
tions in output, the familiar weekly cycle of retail store 
sales, and the daily cycle of passenger transportation, all of 
which require a type of fixed plant that will be reasonably 
efficient throughout the range of variation rather than a 
plant that will have optimal efficiency at any given output. 
"A plant will often make its boilers, dynamos, vats, or 
what ·not, smaller than the most economical size, for the 
sake of the flexibility that goes with numbers." 10 This sort 
of flexibility may be built into a finn by differences in the 
number and type of plants constructed, or built into plant 
by the· use of different sizes and types of machines. An in
teresting example of flexibility in a finn is found in the 
balancing 'of steam and hydro generating plants.U Hydro 
plants have higher fixed costs and lower variable costs than 
steam' plants so that 'in many localities the hydro plants are 
lower cOst for high load factor demand but more expensive 
for low load factor demand. Under these conditions it is 
moSt economical to have sufficient hydro generating ca
pacicy for the base load and to carry the peaks with steam 
plants. A similar application of the principle of meeting 
peak demands with low fixed cost equipment is the use of 
old freight cars to satisfy seasonal demand for increased 
volumes of transportation.12 The most common way of 
obtaining this type of flexibility is by the use of many small 
identical machines rather than larger units which would be 
more efficient if regularly fully utilized. · 

A second type of desirable plant flexibility permits rapid 
adaptation to long tenn change in quantity of output de
manded~ Businessmen are particularly concerned that their 
plant be. easily expanded. It seems obvious that the finn 

'See Otapter V, above. Also George Stigler, "Production and Distri
bution in the Short Run." Journal of Political Economy, XLVII (June 
1939), where the first two types of flexibility are discussed. 

10 J. M. Oark, Studies in the Economics of Overhead Costs (University 
of Chicago Press. 1913), p. 117. 

11 Practical applications of this principle have been pointed out from 
time to time in electrical 'engineering journals. 

11 See Appendix C. 
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which can most economically revise its scale has. a com- · 
petitive advantage; for instance, there is much to be gained 
from reducing scale in periods of prolonged depression or 
in secularly declining industries. The efficiency of a plant 
depends not only on the level of technology prevailing at 
the time it was built, but on the changes of scale then con
templated. · · · .. , : · 
. A third type of flexibility permits economica,! change to 
a somewhat different product or an alteration in the pro
portions of joint or allied products. It is obtained by the. 
use of general purpose rather than entirely specialized rna-. 
chinery. Ford's plant for producing the Model T was ~ 
extreme illustration of the absence of this sort of flexibility. 
and of the reduction in costs that may result when it is 
sacrificed. . . _ · . , 

These three types of flexibility have a profound influenc~ 
on the costs any firm or plant will incur. We must expect 
empirical study to indicate wide variations in cost among 
efficient plants or firms of the same size, even. when for the . 
. moment they are faced with the same type of demand. In 
particular, there will be found among firms or p~ants dif-' 
ferences in costs which depend on whether the plants were 
set up all at once, in stages but planned for growth, or hap
hazardly. Plants larger than the least cost size may be built 
if the costs for two plants of half the size are greater .. Also, 
when machine units 'are large compared to size of plant, 
as in the steel and paper industries, flexibility may require 
larger plants in order that the various stages of production 
may be kept in balance when output is changed. 

(d) The concern of this chapter is with costs at plant 
rather than with the competitive position of firms. It would 
be a mistake to presume that differences in plant costs 
among enterprises of various sizes adequately represent the 
variation in their competitive position. A more. relevant 
comparison would be between the costs of placing products 
in the hands of purchasers in various markets. Competitive 
position, of course, depends on more than the cost tQ the 
firm of making the product and placing it in the purchaser's 
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hands, but such considerations lie beyond the scope of this 
study. Differences in plant costs by size of firms are not an 
inaccurate indication of the rebtive competitive advan
tages of different sizes of firms. 

2. Factors Influencing the Rellltion Between 
Size ll7ld Total Costs 

The factors which influence costs as size of plmt is var
ied are more or less well defined. It was contended in 
Section 1 that these forces play a significant role in the 
determination of plant investment by businessmen. In this 
section these forces will be examined brie.By and then con
trasted, in terms of their importance for business decisions, 
with the forces that determine the relation of cost to size of 
fir1!t. Special attention will be accorded the problems which 
arise when the relations of cost to size of firm are studied. 

H we accept E. A. G. Robinson's The Snucture of Com
petitive Industry as a representative modem tteannent of 
the variation of cost with size of enterprise, the forces de
termining the relation may be considered to fall into .five 
main categories: technical, managerial, .financial, marketing, 
and risk and fluctuation. 11 The forces classi.fied as technical 
occupy a central position in the usual textbook treatment 
of the subject!4 The best known of the technical forces, 
the division of labor, is conceptually of twQ ~vision 
into trades which occurred in prehistoric times and has per
sisted to this day in the crafts, and division into specific 
operations as on the assembly line of an automobile factory. 
The latter type of division of labor is intimately bound up 
with the. factory system and has been both a cause and an 

u Harcoun:. Brace (•9JZ), p. 16. The division of teclmical forces iolo 
four types in the oen few pages also follows Robiosoa. 

u Economic science is indebted to F. Y. Edg.:wonh foe clarifinrion 
of many of the concepts which an: basic to a discussioo of the nriatioos 
of cost elements. See particularly "'C: Laws of Increasing and Diminish
ing Retu.rns' in Edgeworth's P11perr RellltiJJg tt1 Politielll E.&ortorrt7 
(Macmillan. London. 19zs). 



COSTS AND SIZE OF PLANTS 217 

effect of the development of machinery .11 Adam Smith 
dwelt on the advantages of this division of tasks in his 
famous illustration, pin making. The size when the maxi
mum, or at least optimum, division of tasks has been reached 
is usually rather small and further growth entails mere 
duplication of the original setup. But, in Robinson's view, 
since plants typically enter this duplicating stage, other 
technical forces must be at work. Thus he notes a force 
which he calls the "Integration of Processes." 18 Here one 
specialized supermachine replaces a number of teams of 
persons performing in parallel a series of operations. Many 
examples are found in the automobile industry: the huge 
steel press for automobile ~odies which replaces a series of 
processes in the smalle.r~a~e operation, or the machine for 
the Model T Ford, .which simultaneously drilled in the 
cylinder block ~ number of holes of different sizes from 
three directions. 

A further refinement of the concept of size is necessary
at this point, for plants and firms have two dimensions 
which must be considered in any attempt at measurement. 
The first dimension may be stated in terms of units of out
put or any of the other measures suggested belowP The 
second dimension must be expressed in terms of the number 
of stages of production carried through in the plant or firm. 
When it is necessary to distinguish these dimensions the 
first may be called scale and the second depth. The item, 
"value of products," in the Census of Manufactures is a 
measure of scale, the item "value added by manufacture" is 
a measure of the product of scale and depth of any enter
prise. As among enterprises producing the same article from 
different materials the quotients of these Census items would 
measure roughly the relative depth of the enterprises. 

II For a good textbook treatment of this subject see F. W. Taussig, 
Prmeiples of Economics (3rd ed., Macmillan, 19u). Ch. 3, especially 
P· 34-

tt Op. cit., p. 14-
u See Section 3· In the framework of Section 3 only this one dimen

sion is considered, since the assumptions of homogeneous product and 
coostant input factors make the other dimension CODStaDt. 



uS COST BEHAVIOR 

It is apparent that the achievement of economies through 
division of labor and integration of processes depends in 
large measure upon scale of plant or firm.18 Robinson points 
out that possibilities of such integration inay lead to an ex
pan~ion of scale in certain branches of art industry, together 
with a concomitant lessening of depth of plant or firm. 
Examples of this tendency are found in the textile finishing 
industry. Robinson calls this "Vertical Disintegration." 11 

The other economies of scale occasioned by technical 
forces are common enough in the textbook discussions of 
the subject: the economy of the large machine and the 
economy of balance of processes. The former, which has 
been singled out as a subject for independent study, de
pends on two factors. First, it is often possible for a man 
to control a very large machine as easily as he can control 
a small one . when only his initiative and judgment are 
needed but not his physical strength. Second, in many cases 
output increases as the _!:ube of some dimension while some 
cost factor increases only as the square. The reverse of this 
relation may operate to limit the size of machines. For 
example, heat losses vary with the area of exposed surface, 
hence as the square of any dimension, while volume varies 
as the cube. Blast furnaces, annealing furnaces, etc., have 
lower heat costs with increases in size; on the other hand. 
the size of vats in which chemicals are mixed is limited. 
when large amounts of heat are produced because the loss 
of heat is slower in the larger vats. In Section 4 an example 
of the relation between size of machine and cost is con
sidered empirically. 

The standard textbook treatment of the size of enter
prises' discovers effective checks on size in certain of the 
managerial forces. Because important restrictions on size are 
to be found in this field economists have been prone to under
emphasize the importance of managerial forces in promot
ing large size. Division of labor leads · to managerial 

u Except that an extremely shallow organization may be unable to 
integrate processes. 

u Op. cit,. p. zs. 
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economy, although the ultimate difficulty of coordinating 
the specialists is an important restrictive influence on expan
sion. Another management economy associated with scale 
arises from the fact that proportional expansion of most 
elements of management is ~nnecessary. On the other hand, 
restrictive influences are found in the difficulty of coordi~ 
nating a large management and in the inertia ~f.~ bureauc
racy, as compared with the rapid action and flexibility 
possible with a single manager or small management. · 

The economies and diseconomies of size considered 
above cut across the distinctions between .firm. and plant-
the term "plant" includes departments concerned with 
selling, research, etc.-and between scale and depth. H the 
usefulness of these distinctions is to be preserved, a: dif
ferent system of classification must be used. The forces 
which cause costs of firm to vary with size may be· classi;.. 
tied as operating through: (a) scale of plant-quantity of 
final output of the plant, (b) degree of horizontal integra'" 
cion-quantity of final output of the firm, (c) depth of plant 
-number of stages of production in the plant, (d) degree of 
vertical integration among plants-number of stages of pro
duction in the firm, (e) range of products, (f) geographic 
spread of plants, and, finally, for want of a more specific 
term, (g) relative position in the economy. Each of these 
categories represents a further departure from the model 
set up at the beginning of Part Two of this report andre-
stated in this chapter. · 

We should expect simple relationships between cost and 
any of these factors only when all others are held constant or 
are allowed for in a satisfactory way by multiple correla
tion or similar techniques. The relation may be clear· and 
meaningful when two or perhaps even three· factors are 
allowed to vary at once, but when all seven factors are al
lowed to vary the relation is likely to be too complex to 
be discoverable empirically. An empirical study of the 
ceteris paribus long run cost function is a study allowing 
scale of plant (a) alone to vary. In the case of what has 
been called above the long run cost function for a plant, 
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only (a) and the :1ssemJ>ly costs for input factors which 
are one of the elements grouped under (f) are variable in 
an empirical study. When a cost comparison of many finns 
is undertaken the investigator is confronted with data rep
resenting the effect on cost of variations in all seven 
factors, as well as of short run variables. In the remainder 
of this chapter, the rigorous distinctions among the seven 
elements of size noted above have been relaxed because of 
difficulties of measurement. From empirical data one can 
disentangle meaningful relationships only by the greatest 
good fortune.20 

, 

Another approach is through the meticulous analysis of 
the growth of a single firm. Under favorable conditions it 
may be possible to remove enough of the extraneous varia
tions to reveal the relation between cost and size of firm. 
Kurt Ehrke and Erich Schneider attempted to discover 
such ·a relationship in their study of a cement mi1J.21 The 
results are not. conclusive, but they. do indicate that costs 
decreased with increasing size of firm up to the limit of 
size attained by the firm. The position of the investigators 
was singularly favorable, since Ehrke was a member of the 
firm and thus obtained full access to all records kept by the 
business. Furthermore, the cement industry is a singularly 
convenient industry to study because of the relative homo
geneity of the product over time. The effect of technical 
change is difficult to handle and the method (as distin
guished from the case) offers no solution to the problem of 
isolating the relations between cost and the various factors 
enumerated above. 

A more fruitful line of attack would seem to lie in the 

201n Temporary National Economic Committee, Monograph No. 13, 
"Relative Efficiency of Large, Medium-Sized, and Small Business," the 
Federal Trade Commission attempts to discover relations under this 
tangle and even to discover profitability. The results, although interest
ing, are not reassuring as to the feasibility of such a straightforward 
attack on the problem. 

21 Die Vbererzeugung in der Zementindustrie, 18J8-1913 (G. Fischer, 
Jena, 1933). Also see Theodor Beste, Die Optimale BetTiebsgrosze als 
betTiebnuirtscbilftlicbes Problem (G. A. Gloeckner, Leipzig, 1933). 
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in~stigation of how variations in ~ach of these factors, or 
in elements associated with them, affect cost. The simplest 
illustration of the application of this technique occurs in 
the analysis of how cost of long term borrowing varies with 
size (factor g). Larger firms. are enabled to undenake 
financing at lower costs, partly as a result of superior bar
gaining position, and panly because of more complete in
formation, but probably largely because they are better 
known by the investing public. One of the best studies of 
the effects on financing costs of such factors as size of 
issuer, size of issue, etc., is to be found in a report of theSe
curities and Exchange Commission from which Chart 6 is 
taken.22 

The techniques and data for this oblique attack on the 
problem of least cost size of firm are not yet developed in 
many of the necessary fields. In one field, however-th~ 
relation of size of plant to cost-a great deal of theoretical 
and empirical work has been done. The remainder of the 
chapter will deal with the basis and results of this approach. 

3· The Measurement of Cost-Size Relations of Plants 23 

What are the effects of differences in size of plant upon 
per unit production cost? Is there a single low area with a 
wide range of size, or are there several minimum cost sizes, 
separated by higher cost sizes so that the resulting long run 
cost curve is a complex function with several minima? Axe 
there significant uniformities between industrial groups? 

The theoretical framework of this problem can best be 
constructed under the usual static assumptions of atomistic 
competition, homogeneous product, constancy of input 

11 "Cost of Flotation for Small Issues, 1915-1919 and 1935-1938," Re
port of Research and Statistics Section of the Trading and Exchange 
Division to the Securities and Exchange Commission (May 1940, mimeo
graphed), facing p. 10. 

11 This section is drawn largely from a memorandum prepared for 
the Committee by Joel Dean. The distinction between size and scale 
made above is not relevant to the body of the present discussion be
cause homogeneous product and constancy of input factors are assumed. 
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factors and their prices, and stability of the state of the 
arts. A diagrammatic representation of the hypothetical re
lationship between cost and scale of plant is shown in the 
figure below. A number of short run cost curves C1C1, 
C2C21 etc., represent different rates of utilization of fixed 
plants of various sizes. 

t, 
l, 

The envelope of these short run curves represents the 
ceteris paribus long run relationship between average cost_ 
and scale of plant LJJt• The least cost size of plant is the 
scale corresponding to the minimum point of this long run 
cost curve. The point P, therefore, represents the minimum 
average cost and is also the minimum point of the short run 
cost curve C.C.. at this optimum scale. To determine em
pirically the relationship between cost and scale of plant 
requires careful consideration of alt~mative concepts of 
scale and cost, in order that those which are at once 
theoretically relevant and empirically measurable may be 
selected. 

To find an appropriate concept of size of plant which 
wil.l permit practical measurement is not an easy matter, It 
involves choice among several alternatives: 

( 1) Amount of fixed equipment 
in physical terms, e.g., number of spindles 
in value terms, e.g., total assets, physical assets, capital 

assets, tangible net wonh 
( 1) Output capacity 

maximum physical capacity, e.g., noted capacity of 
blast furnace · 

economic capacity, e.g., .. efficient" capacity, "nocnal" 
capacity 
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(3) Input capacity 
physieal capacity, e.g., size of "charge" of furnace, 

number of employees or manhours 
economic capacity, e.g., "efficient" capacity, "normal" 

capacity 

H the problem is stated as one of scale of plant, this im
plies measurement of plant size in tenns of fixed factors not 
readily modified in the short run. The amount of fixed 
equipment is difficult to measur~ in physical tenns that per
mit comparison unless the equipment is highly standardized 
and made up of a large number of homogeneous units. Rail
roads, for example, might be ordered in size· on the basis 
of trackage or rolling stock, with very different results. 
Value measures of fixed plant make it possible to sum
marize and compare heterogeneous physical units, but they 
involve complex problems of determining the value of 
plants of varying ages, constructed at different price levels. 
Hence, measurement of scale of fixed plant by the amount 
alone is likely to prove unsatisfactory. 

Another major alternative is to frame the problem in 
terms of output capacity of the equipment. Satisfactory 
measures of output capacity are difficult to find, partly be
cause of lack of hom.ogeneous output units, partly because 
of difficulty in determining actual capacity. Concepts of 
physical capacity appear to be inappropriate for this pur
pose, since the theoretical framework of the problem has 
been consqucted in economic terms. Ideally, economic 
capacity, in the sense of the minimum point of the short 
run average cost curve, should be used. There are indica
tions that in some industries physical capacity coincides 
approximately with economic capacity, for the total cost 
function is nearly linear over almost the entire range of 
output, and curves upward only as physical capacity is 
approached. This means that cost per unit declines over 
most of the range and reaches a minimum at, or near, the 
physical limit of the fixed equipment. Under these condi
tions the problem of measuring economic capacity is 
simplified. 
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But not even e_conomic capacity is the theoretically cor
rect concept for determining the long run t:ost function, 
for this curve does not pass through the low point of the 
series of short run cost curves, but is rather the envelope 
of these curves. Hence what is required is the point of tan
gency of each curve with the envelope of the entire series. 
Since it is practically impossible to locate the tangency 
point empirically, the inevitable discrepancy between theo
retical and empirical long run cost functions must be 
recogn~d. -

The actual observations of cost and output will repre
sent points at various places along the ~hort run cost curve 
of the individual establishments, rather than the single 
theoretically desirable point at which the envelope is tan
gent to the series of short run curves. Consequently, for 
each output level the statistical observations will lie above 
the theoretical cost function and will depart from this func-· 
cion by varying amounts, depending upon the shape of the 
short run curve and the position of the observations on this 
curve. Moreover, if the observation represents an annual 
average of several positions on the short run curve, it will 
necessarily be higher than the minimum point of this curve 
and probably higher than the envelope of the curve. Never
theless a curve fitted to these statistical observations may 
have approximately the same shape as the theoretical func
tion, although it may be higher as well.24 

Another difference deserves attention. Some theoretical 
analysis implies that s~ of plant is a continuous series, 
whereas actually the series is discrete. Plants- do not -and 
cannot form a smooth gradation with respect to s~, dif
fering from one another by small and uniform amounts. 

11 Whether oe not this is so depends upon whether the position of 
the observations on the short run c:urw differs systematically with the 
sc:ale of output. H, foe example, small plants were operated at a higher 
percentage of capacity than large plants, the functions would differ in 
shape. It may be that the responsibility foe maintaining price. will be 
~me by the firms with larger plants in the industry, allowing firms 
with smaller plants to shade price. In the absence of couna:r.acting, DOD

price c:ompetitioa. this may .resnk in fuller use of small plants. 
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litstead they fonn a discrete array with large and irregular 
differences in size. For this reason the empirical relationship 
differs inherently from the theoretical continuous curve. 

Size can be measured by input capacity as well as by the 
amount of fixed equipment and the output capacity of this 
equipment, ie., by the capacity use of workers or of raw 
material. Although theoretical analysis is not commonly 
made in these terms, the same basic discrepancies be
tween theoretical and empirical relationships are involved. 
There are instances, however (notably when output is so 
varied that no satisfactory index can be constructed), when 
an input measure of capacity may prove desirable. Here 
again it is difficult to .find the capacity point along the 
input scale. H size is measured simply by average input of 
major raw material over a period of time, it is assumed that 
all plants have operated at full, or at a uniform proportion 
of, capacity, and this is not likely to be true. Each study 
will require consideration of different alternative measures 
of size. In general, a measure which· corresponds most 
closely to economic capacity would seem most satisfactory. 

Recorded cost is affected by many factors other than size 
of plant.. The removal of these variables in order to isolate 
the effect of size of plant is the central and most difficult 
problem of methodology. The most important of these 
irrelevant influences--some of which have been explicitly 
treated in earlier chapters-are changes in: 

( 1) rate of output 
( z) prices paid for input factors 
(3) state of the arts 
( 4) managerial skill 
(s) accounting valuations and procedures 
( 6} locational advantages 
( 7) character of products 

Differences in percentage of production capacity utilized 
have an important effect upon cost per unit through the 
spreading of fixed factors and through the operation of the 
law of diminishing returns upon increased application of 
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variable factors. Thus, as indicated earlier, the position of a 
cost observation on the short run cost curve for a particular 
scale of plant obscures the relationship between scale and 
cost. Two methods of removing this irrelevant variatiol\ 
are: first, to introduce percentage of utilizati~n as an inde
pendent variable in a multiple correlation analysis; and sec
ond, to use "normal" or standard burden rates. 

Technical advance is likely to becloud the effects of 
change in size of plant because plants constructed at dif
ferent dates along the growth curve of successful enter
prises are likely to be associated with differences in the state 
of the ans. Moreover, as the firm grows it may obtain more 
competent technical advice. Hence the expanded plant is 
likely to embody more advanced technology, and size and 
technical progress may be inextricably intertwined. . 

A fairly clear theoretical distinction between these two 
factors may be made. At a given level of technology or 
state of the arts differences will exist between· the various 
sizes of plant in respc:ct to the type of machinery, the size 
of machines, and the organization o{ production; but these 
differences will be associated only with the scale of plant 
and will involve no technical improvements that were un
known when the smaller plant was designed. 

This theoretical distinction is difficult to make in prac
tice, because even when plants of various sizes are built at 
the same time, cultural lag and ignorance of the best cur
rent technical processes will result in variations in tech
nology that are not solely attributable to differences in size. 
Furthermore, the science of plant design and of production 
organization and management is not exact. Hence a wide 
range of differences in technology may exist because of 
differences in opinion. Despite these difficulties, these two 
forces must be disentangled if the relationship between cost 
and size of plant is to be determined. 25 

Differences in accounting valuation and in accounting 
15 An empirical srudy of the relation between cost and scale might be 

made by analysis of a group of new plants constructed at about the 
same time. 
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procedures· are likely to affect average cost as reported in 
·the records of the several firms, and thus to obscure the true 
relationship between cost and size of plant. Two plants of 
identical size and technology may have been consuucted at 
the same time under different types of promotion which 
may lead to the overvaluation of one plant on the books and 
thus result in higher recorded average cost. Furthermore, 
the way in which overhead is allocated to production may 
have considerable effect upon reported average cost. Dif
ferences in prices paid for plant and equipment may be con
siderable if. they have been purchased at different times, 
under different solvency conditions, or in different regions. 
Removal of these distorting influences constitutes one of 
the more important research problems. 

Differences in the prices paid for input factors, i.e., labor 
and materials, may tend to conceal the cost-price relation
ship. Geographic and chronological differences in wage 
rates and material prices, to the extent that these differ
ences are not a function of the size of the firm (i.e., are not 
economies of large scale buying), should be removed from 
the data. 

Differences in managerial skill may cause some distortion 
of the observed relationship between cost and size of plant, 
for a superior management may, to a degree, equalize the 
differential advantages of size. 

Differentiallocational advantages not fully compensated 
by rent differences further complicate cost comparisons. 
Department store operating costs, for example, appear to be 
lower in small cities than in large. For .this reason crude 
comparisons which fail to take account of differences in 
location are J;Disleading. 

Differences in products constitute one of the most serious 
obstacles to collection of suitable data on this point. The 
number of indusuies in which plants of varying size make 
the same product or comparable products in the same pro-
portions is limited. · 

Four methods of approach to the study of the problem of 
cost and size of plant merit consideration. 
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(a) Analysis of changes in actual cost which accompanied 
the growth of a single plant over a period of time . ; 

(z) Analysis of differences in actual cost of plants of differ-· 
ent sizes observed at the same time 

( 3) Analysis of differences in the actual costs of different 
sized plants operated by one corporation 

(4) Engineering estimates of the alternative cost where the 
same technology of manufacturing is used in plants of 
different sizes 

The first approach encounters what are perhaps in
superable difficulties in the way of correcting the data for 
changes in products, technology and management, unless 
the firm displays very little technical advance during its 
growth. Problems of rectifying cost data for changes in 
prices, and for differences in valuation and in accounting 
procedures also arise. Such a project requires complete in
formation about one establishment over a period of con
tinuous and substantial growth, and this is obtainable only 
by the closest cooperation with the enterprise.28 

The second approach is more promising. It may be pos
sible in a few industries to select establishments that differ 
in size but are acceptably similar with respect to other 
causes <>f cost variation. Even for the best samples, how
ever, problems of differences in products, techniques of 
production, construction costs, valuation, price levels and 
managerial effectiveness will be serious. 

Several sources of data should be explored. In some 
industries, associations like the United Typothetae, the Tan
ners' Council, the Knitting Machine Institute, and the 
National Association of Hosiery Manufacturers gather de
tailed information pertaining to cost, volume and capacity. 
Other associations might be willing to cooperate with the 
research agencies in collecting similar data for the sp~cial 
purpose of a study of cost and size, although the availa
bility of data from such sources is questionable. 

Again, it might be possible to obtain information directly 

• See. above, the application of this technique to the problem of costS 
and size of finn. 
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from the individual firms in an industry, without working 
through the trade association. This procedure, however, 
would prove costly and might not be accorded the full 
cooperation of the firms covered. The National Research 
Project of the Work Projects Administration and the Na
tional Bureau of Economic Research gathered intimate cost 
af!d volume data for a large number of concerns in a few 
sample industries which had particularly homogeneous 
products. These data would doubtless be made available for 
research· under proper sponsorship, and the experience and 
methods employed in collecting the information would be 
valuable if new data were to be obtained directly from indi
vidual firms. 

Investigations of the Federal Trade Commission also have 
required collection of cost data for individual firms. Some 
of this information has been made public and a large 
amount of additional data remains in the files of the Com
mission, where. it might be made available for this kind of 
study.27 The cost studies of the·Tariff Commission, which 
do not show data for individual enterprises, could perhaps 
be explored through special tabulations. Similarly, the de
tailed cost information collected during the National Re
covery Administration for the bituminous coal industry is 
released only in the form of averages for groups of mines. 
Here too it is probable that records for individual mines, 
which would permit study of the relationship between cost 
and size of mine, could be obtained. The difficulties, how
ever, are numerous. The commodity, which is apparently 
homogeneous, actually differs significantly from mine to 
mine. Furthermore, costs vary both geographically and 
with the position and character of the coal seam. Theoreti
cally such differences are equated by rent cost. Yet it may 
be that those differences in cost that are attributable to size 
may also be equated and removed by this rent differential. 
Furthermore, there is wide range of variation in tech
nology, wage rates and valuation. 

lfTemporary National Economic Conuni~ MQ11ograpb No. IJ, 
cited above, is largely based on these data. 
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The Securities and Exchange Commission has for seven 
years gathered records of individual enterprises listed on the i 
stock exchange. The sample is restricted to large firms and 
the cost data are not exactly the type desired. Nevertheless, 
this material deserves close examination. Several summaries 
of these data have been prepared by WP A projects. Wil
lard Thorp's Census monograph dealing With trends in size 
of firms has been brought up to date by a WP ,A project. 
The Census of Distribution provides rough classifications 
of various types of distributing firms by size. The retail 
inventory prepared by Dun and Bradstreet shows more 
complete cost information but is based on too small a 
sample. Studies of the operating results of various types of 
distributing organizations by the Harvard Business School 
present various size classifications and give cost information 
in great detail. _ 

Analysis of the data provided by the Statistics of Income 
holds some promise. The groupings, however, are likely to 
be too broad and the relationship between operating cost 
and net profit may tum out too equivocal. W. L. Crum's 
analysis of these data in his Corporate Size and Earning 
PO'Wer 28 probably achieves as much as is possible along 
these lines. The Census of Electrical Industries and the Pub
lic Utility Commissions provide information concerning 
size, capacity and operating costs of various types of pub
lic utilities. Similarly, the Interstate Commerce Commission 
collects detailed operating results for railroads. The Census 
of Manufactures does not give as complete information as 
might be desired, since its results appear only in the form of 
group averages. However, special tabulations could be ob
tained which would deal with more restricted industry 
groups and classify firms according to size. Some of the 
difficulties inherent in the use of these types of data will be 
mentioned and illustrated below. 

In view of the numerous problems encountered in the 
comparison of plants of different ownership, the relation
ship between cost and size may be examined most easily by 

• Harvard University Press, 1939-
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study of individual units of multiple plant firms. Greater 
homogeneity with respect to products, accounting 
methods, valuation basis, technology and management is to 
be expected when several units are operated under a single 
ownership. Frequently, however, when a large firm makes 
a variety of products in several plants, each plant spe
cializes in one group of products and cost comparisons be
come particularly difficult. ~evertheless, cases may be 
found in which isolation of cost-size relationships is much 
easier than for individually owned units. 

This approach is not entirely satisfactory, however, 
since the units of a multiple plant organization are not only 
somewhat dissimilar under the best conditions but also not 
c~mpletely autonomous. To the extent that administrative 
functions are performed centrally, the costs of these activi
ties must be omitted from analysis unless they can be sat
isfactorily allocated to the operating units. Furthermore, 
differences in managerial effectiveness, although likely to be 
lessened, are not entirely eliminated. In addition, if the 
services performed by the central organization are not pro
portional to the size of the constituent plants, the shape of 
the cost function will be different from that of independent 
organizations. Finally, the relationships of cost to price 
will, of course, be entirely different. 

Some of the irrelevant variations due to differences in 
operating conditions can be removed by careful selection 
of the sample, rectification of data, cross-classification, and 
introduction of the source of variation as an independent 
variable. For example, one could select chain stores that are 
similar with respect to locality, maturity, and product pro
portions. By classifying stores according to nonquantitative 
characteristics such as supervisors, and introducing as 
independent variables measurable characteristics such as size 
of city, rate of stock turn, etc., the effect of store size on 
operating cost might be isolated and measured. 

In canvassing sources of information consideration 
should be given to large, multiple unit firms whose product 
or service is fairly homogeneous. Oil refiners, brick, ce-
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ment, flour ·and bread manufacturers, finance companies 
and chain stores are rather promising in this respect. i 

The difficulties encountered when one attempts to hold 
constant such influences as differences in technology, mana
gerial efficiency, locational advantages, price levels and so 
fonh: enhance the advantages, for the study of cost-size 
relationships, of engineering estimates of the alternative 
cost of plants of different sizes employing the same tech
nology. Estimates of this type are frequently made when 
construction of a new plant is contemplated. The range of 
size, however, is likely to be narrow and the availability of 
such data is extremely problematical. Engineering finns 
regard the information not only as confidential but indeed 
as pan of their stock in trade. Similarly, the manufacturer 
for whom the estimates are mad: is not likely to wish to 
release them unless they are out of date. There is always_ a 
question, moreover, as to how adequately such estimates 
take account of all operating circumstances that cause cost 
to vary with size of plant. 

4· Empirical Studies of Size and Cost 

The present section is intended to illustrate the types of 
empirical study that can be made of the relation between 
size of machine or plant and cost. The final section will 
present an evaluation of such studies together with sug
gestions for research. 

(A) The first inquiry concerns size of machine and cost. 
The costs as shown by the accounting records {or 31 ma
chil}es producing book paper were obtained from a com.:: 
parative study of several firms in July 1936 by the Ameri
can Paper and Pulp Association. The problems encountered 
are the measurement of size and the reduction of costs in 
the different firms to a comparable basis. The data are pre
sented for each machine arranged according to width and 
speed classes. Size of machine, however, cannot be indicated 
adequately by this simple classification; an output measure 
of size which would take into account not only width and 
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speed but thickness or weight would seem more appro
priate. Pounds per operating hour is a measure which, while 
not unambiguous, does take into account the three dimen
siom of paper. 

The second problem is to obtain comparable measures 
of cost. An examination of the original data indicated a 
high degree of accounting heterogeneity, especially in rela
tion to figuring the depreciation element of cost. Certain 
groups of consecutively numbered machines apparently 
were operated by the same mill or at least by the same com
pany. If it can be assumed that within these groups ac
counting techniques were uniform, there appears to be a 
definitb relation in each group between size and cost. 
Straight lines were fitted to the four scatters although a 
curve slightly convex to the origin would have given a 
better fit (see Chart 7). In each case the relationship repre
sented by the straight lines gives a significant fit as measured 
bY' the standard error, and in each case the relationship has 
a negative slope.29 If the sample of z s machines is represen
tative of the entire universe of paper machines, there is a 
definite relationship between the size of a paper machine 
and the "cost" of turning out a pound of the paper cus
tomarily produced on it. It must be remembered, however, 
that the "cost" involved in this relationship is that deter
mined by the accounting policy of the companies involved. 

Considerable care must be exercised in interpreting the 
results of the regression for book paper machines. The two 
most serious limitations are: first, in most cases the new 

_ \D}cb~e larger and faster than the old ma~hines; and 
second, It seems probable that the more expeOSive or spe-

28 The size of machine was regarded as the independent variable. and 
lines of the form y = a+ bx were fitted. Values of b, and values of r 

-and a b corrected for number of observations were found as follows: 
b a b r 

Case A -o.Z5]9 o.o33z5 -D.931 
Case B -o.zon O.O}ZII -D·954 

-o.85o 
-o.¢5 

Case c -o.16z6 0.05~4 
CaseD -o.z407 o.o6 4 
Weighted Average -o.zzz4 0.04384 
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cialty papers are made on the smaller machines, whereas the 
cheaper grades are ·turned out on the largest and fastest 
machines. It is possible that the entire regression may be· 
explainable in terms of the age of the machines involved. 

Chort 7 

SIZE AND CONVERSION COSTS ·oF GROUPED MACHINES 
IN THE MANUFACTURE OF PAPER 
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On the other hand, if there is a systematic variation in the 
type of paper produced on different machines, so that a 
perfect negative correlation obtains between the unit value 
of the p~per. manufactured and the size of the machine, 
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these results show only that it is more costly to produce a 
pound of high priced paper than a pound of low priced 
paper. It seems unlikely that either of these factors entirely 
explains the observed regression, but it is probable that both 
play a part. 

(B) An instance of the use of engineering estimates of 
cost and size of plant is provided by the following data on 
petroleum refineries.10 The estimates refer to the "approxi
mate costs under present conditions of three modern re
fineries which might be built in three different typical loca
tions"; they were presented to ''show how present day 
refining costs compare with other elements in the .cost of 
finished products at different locations. Of course estimates 
of this sort can only be made by making numerous assump
tions, but the effort has been to approximate the actual pos
sibilities as of June 1, 1939 in various localities." 

As presented (see Table 14), the estimates show increas
ing cost with increasing size. A cursory examination of the 
breakdown of costs reveals, however, that this is mostly 
due to the item "pipe line rate to refinery." This charge is 
hardly relevant to the' eost of production, since either the 
raw material or the product must be transported for sale in 
any given market. The apparently higher cost of the Gulf 
Coast refinery is explained also by a higher price of input 
factors. In the case of all other cost elements the cost either 
remains constant or declines as size increases. 

(C) The electric ·generating industry offers an almost 
perfectly homogeneous and measurable output for study. 
In the survey for "A Superpower System for the Region 

""between Boston and Washington," "a study of 196 steam
electric plants that use bituminous coal was made to ascer
tam their performance. These plants were selected from the 
400 plants in the superpower zone because full and con
sistent data were available for each plant." 31 For purposes 

ao Testimony of Robert E. Wilson. president of the Pan American 
Petroleum and Transport Company, Hellri7lgs before the Temporar1 
Natio7llll Economic Committee, Part 15, Petroleum Industry, Section II. 
PP· 8636-37· 

II U. S. Geological Survey, Professional Paper IZJ (19z.1). 
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TABLE 14 

ESTIMATED COSTS AND SIZE OF REFINERY 

Location of Refinery 

Size of refinery (bbl. crude 
capacity per calendar day) 

Estimated capital investment 
Kind of crude run 

Gravity of crude (API) 
Field price of crude 
Gathering charge 
Pipe line rate to refinery 
Direct refinery operating ex-
pense (not including fuel) 

Taxes, overhead, insurance, etc. 
Depreciation (not including 
obsolescence) at average 
rate of 7 percent 

Miscellaneous charges 

Total cost per barrel of 
crude processed 

Total cost per barrel of 
products 

Mid
Continent 

5o000 
S2,ooo,ooo 

Mid
Continent 
g6.o-g6.g 

$I.02 
.05 

.on 

.o6 

Gulf Coast 

15,000 
Ss,ooo,ooo 
East Texas 

gB.o-gB.g 
$1.10 

.05 

.125 

Chicago 
District 

6o,ooo 
S16,ooo,ooo 

Mid
Continent 
g6.o-g6.g 

$1.02 
.05 
·345 

.oB 

.og 

SI.616 

of computation, the cost of coal was taken as $5.3 5 per ton, 
the average cost in 1919 for all plants in the superpower 
zone. The relation between size and variable cost per kilo
watt hour for eight size groupings -of plants is shown in 
Chart 8. No account is taken of costs of distribution or of 
fixed costs. · 

(D) A great mass of data on costs for size groups is·· 
available in the publications of the Census Bureau. In these 
studies size is almost universally measured in terms of value 
of sales, while the cost is frequently not given directly, but 
must be calculated as a percent of sales. The inadequacy of 
these measures is apparent. The use of Census of Manufac
tures data will be illustrated by studies of the paint and 
varnish industry and the manufactured ice industry for 1919 
and 1929. The cost of materials, purchased electrical 
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energy, fuel, containers, etc., is the difference between value 
of products and value added by manufacture. \Vages can 
be approximated by multiplication of the number of wage 

~--,., ... -.... 

Chert 8 

VARIABLE COSTS PER KILOWATT HOUR 
AND SIZE OF GENERATING PLANT 

u.---------------~----------------------~ 

• 

z.o 

1.0 

.. ................... 
U~L---~---------L--~~--------L---~--~ 

~ IJIOG 

earners by the average wage payment per worker in the 
industry for the year.a The sum of these two items gives 
direct costs, which in Olart 9 are presented as a percent 

• This procedure will yield an accurate wage figure only if the aver
age skill is the sune in each size group and the average time worked for 
each employee is the same. On the other band, it bas the advam:age of 
automatically eliminating the effect of diffen:oces in wages paid for 
identical work. 
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of sales for each size group for the paint and varnish 
industry. 

The shape of the solid and broken line curves of direct 
costs are strikingly similar. CostS decrease as size mounts up 
to S soo.ooo annual output, then rise in the S soo,ooo to 
$1,ooo,ooo group and finally fall off again after the 

Cost • penent of saln 
80 -· I 

I 
I 
I 
I 
I 
I 

Chort 9 

DIRECT COSTS AND SIZE OF PLANT 
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fiflletltb eens.s. -M:NA£5, Vol. I, pp. 84-8~-

S•,ooo,ooo mar~ apparendy showing a somewhat discon
tinuous decrease in costS as size reaches the highest cate
gory. The dotted line branching off from the solid line for 
1919 shows the data for the narrower size groups tabulated 
in that year. Here costS apparendy rise sharply in the 
largest size class. When the data are as unstable as this, it 
would be dangerous to try to draw many conclusions. . 

The ice industry is a better one to study because of its 
homogeneous product. For 1919 the direct costs decline 
regularly with increases in size until the largest group is 
reached, when they rise sharply.11 In 1919 there is a steady 

•Fourteemb Cnuw of the United St11te1 (1919), Vol. X. "Manufac
tures. • P· 9.59-
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decrease over the entire range of size, and with but one 
minor exception wages and materials costs decline as size 
increases. 34 The same tendency on the part of wages and 
materials is observable in the 1919 data, and further exami
nation shows that the high cost of the largest group in that 
year was caused by an abrupt rise in materials costs. In 
view of the fact that there are only four firms of large size, 
it is probably safe to consider the costs of these finns as 
abnormal and conclude that in the manufactured ice in
dustry cost fell. as size increased up to the largest sized 
plants in operation. 

Data for 1933 85 offer a check on the validity of the 
method of calculating wages paid. Comparison shows that 
for the size groups arranged in order of number of workers 

· for the whole country the discrepancies between actual and 
C$timated wages are not significant in either the paint and 

• varnish industry or the ice industry; however, for the size 
groups arranged by size of city ~he differences between 
estimated and actual wages in the ice industry are consid
erable. It is not surprising that the results obtained from a 

· study of these data are not conclusive. Many other factors 
influencing costs besides size of plant have not been ac
counted for in this analysis, and no data are available to 
permit a more detailed analysis. 

(E) The Census of Distribution offers data· which can 
be treated more fully. The Fifteenth Census, taken in 1930, 

· in the volume on wholesale distribution presents data on 
size and cost for various groups of wholesale merchants for 
the year 1929. As in the case of Census of Manufactures 
data, the only available measure of output is dollar value 
of sales, and costs are measured as a percent of this value. 

Summary figures for all wholesale merchants classified 
according to nine size groups. (with no distinction accord
ing to type of commodity sold) are presented first. There is 

84 Fifteenth Census of the United States ( 1919), Vol. I, "Manufac
tures," pp. 8o-81. ' 

S5 Published in "NRA Statistical Materials No. 43" (mimeographed, 
Washington, 1936), Table VII and ibid., No. 71, Table XIII. 
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a steady and reg~ decrease in cost with increasing size .. 
It would be easy to conclude from this that in wholesaling : 
costs decrease regularly with increasing size. To test this 
relation, costs for the z 1 trade groups were examined. 
These trade groups, which have a slight degree of homo
geneity as to products handled, show only a geqeral down
ward trend of costs with increasing size. Furthermore, in 
the 88 trades, which have more homogeneity of products 
handled, only about 6o percent show this downward trend, 
and for the 11 most homogeneous trades only 45 percent 
have the lowest cost in the largest size group. The decreas
ing proportion of groups showing the lowest cost in the 
largest size class, as the homogeneity of the groups studied 
increases, suggests a refutation of the assumption that costs 
decrease with increasing size. 

In order that the problem might be studied under more 
rigid restrictions, two trades for which data could be ob
tained by states were examined (in these cases the trade and 
trade group are synonymous). The costs of wholesalers 
(exclusive of costs of goods sold) in petroleum and petro
leum products decreased fairly regularly throughout the 
range of observed size from 2.1.7 percent for those in the 
class below h5,ooo to 13.2. percent for those with sales of 
over S 1 ,ooo,ooo. An examination of the data. for individual 
states, however, shows no such trend. For California, with 
86 establishments, costs decrease from 35·7 percent for 
establishments with sales under h5,ooo to 5.2. percent for 
those with sales between S3oo,ooo and S4oo,ooo, and then 
increase rapidly again to zo.9 percent for those with sales of 
Sr,ooo,ooo or over. For Colorado, with 74 establishments, 
the lowest cost group again appears in the $joo,ooo to 
S4oo,ooo class. Other states, similarly, depart from the pat
tern shown by the United States as a whole, and the varia
tions are so extreme and so irregular, even when the sample 
consists of a fairly large number of establishments, that 
considerable doubt is thrown on the validity of the assump
tion that the summary series for the United States shows 
how costs vary with size. 
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The second trade for which it is possible to secure data 
by states is the wholesaling of tobacco and tobacco prod
ucts, which is somewhat more homogeneous than trade in 
petroleum and petroleum products. A detailed study re
veals, however, that 11 large Manhattan merchants, per
forming apparently an essentially different function, ac
count for an inBuence on the .figures for the whole country 
which altered the basic pattern of size and cost. When the 
11 merchants are omitted, the costs decrease with increasing 
size for every size group but one. Nevertheless, the .figures 
for the individual states do not exhibit any such marked 
tendency, although the two largest states, New York and 
Pennsylvania, show a relatively steady downward relation
ship in costs. There seems to be a tendency here toward 
continuously decreasing costs with increasing size. 

Finally, in order to obtain a more homogeneous trade 
with a larger number of tstablishments, data for the "full
line groceries trade" were utilized from the 1935 Census 
of Distribution. The breakdowns in this Census show data 
for 9 geographical regions and for the 13 largest cities of 
the country. Costs for the United States as a whole for the 
Census years 1919 and 1935 are shown in Chart 10, as are 
also costs for the 13 largest cities and for the remainder of 
the country ~ •935· In all these cases the curves are 
markedly U-shaped. For 8 out of the 9 regions of the 
country the curve is also U-shaped; and when the estab
lishments in the six cities for which. there are complete data 
are excluded, 8 out of 9 regions show aU-shaped curve, the 
exception in this case being a different region. It appears 
probable that costs of doing business as a percentage of 
sales in the full line grocery wholesaling trade at .first drop 
and then rise with increasing size as measured by dollar 
volume of sales. · 

In a number of respects the wholesaling studies are more 
refined than the studies from the Census of Manufactures. 
First, the depth of establishments in wholesaling is fairly 
well circumscribed, although the same is not true in manu
facturing. Second, only one variety of wholesaler, the 
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wholesale merchant, is considered. Third, the effect of size 
of city can be tested and eliminated by means of separate 
compilations for. the different city sizes as shown in the 
grocery analysis. Finally, the. stability of the relationship 
can be tested by examination of results for a number of 
different geographical areas. . 

The tobacco trade study reveals a long run cost function 
which decreases rather steadily with increasing size to over 
S r,ooo,ooo of sales a year. There is some indication, from 
the case of the 1 1 Manhattan merchants averaging over 
S I o,ooo,ooo in annual sales, that much larger size entails 
much higher costs. As has already been noted, however, these 
firms may not be closely comparable with the other firms. 
In the grocery trade a U-shaped long run cost function 
would seem to be quite well established. 

(F) Retail trade with its extremely large number of 
units should ·offer a fertile field for empirical research in 
cost-size relations. Unfortunately the data have not been 
collected and published as abundantly as for wholesaling. 
Perhaps the most comprehensive collection of material is 
to be found in Dun and Bradstreet's Retail Survey. Here 
the cities are divided into three size groups: under zo,ooo 
population, zo,ooo to roo,ooo, and over IOo,ooo. In an 
attempt to discover whether any relationship of cost to size 
could be shown, thirteen types of stores having the greatest 
number of representatives in the survey were studied for 
the two years 1935 and 1936. The results were erratic 
within each year and were seldom comparable for the two 
years. No clearly defined pattern emerged. The entire lack 
of conclusiveness is probably due to both the small size of 
the sample and the very broad population groupings used. 

There are a few more complete studies of cost and size 
for isolated areas or individual trades. The Bureau of the 
Census made two such studies in connection with the 1930 
Census. One was for drug stores in the Chicago-Milwaukee 
area (Chart 11). The other study covered combination 
stores (meat and grocery) in the Louisville-Cincinnati area 
(Chart u). The charts showing the behavior of costs and 
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size may be interpreted in several ways, but in general the, 
pattern shows declining costs with increased size until the: 
largest size classification is reached, at which point higher 
costs are sometimes found. 

For a number of years the Hardware Retailer has made 
a study of hardware store costs-perhaps the best single 
study of its kind. The population groups are fine enough to 
give a high degree of homogeneity to the type of city 
except in th~ case of the largest size group. The hardware 
study in 1937 showed a regular and steady decline in costs 
with increases in size for all city size groups except the 
largest. The discontinuity in the largest group may well be 
explained by the size of the group in question. We may 
conclude that in most cases there is a decrease in costs with 
increasing size of business in hardware stores. 

Qassification of stores by size of city and by similarity 
of type as well as by size should yield rather definite results, 
especially if the problem of imputed wages can be handled 
adequately. With the data available at present it would be 
dangerous to try to draw any conclusion other than t;hat 
costs decrease with size up to a size considerably larger 
than the average. It would be particularly valuable to apply 
a correlation technique to retailing data, with special atten
tion to the possibility of fitting a sfep function. 

(G) A great many studies of the production of various 
crops have been made by the State Agricultural Experi
ment Stations and by the Bureau of Agricultural Eco
nomics.38 A conspicuous difference between these studies 
and those of manufacturing industries is that the standard 
criterion of "efficiency" is the income the farmer receives 
for his labor and management services rather than the cost 
per unit of the goods produced. F onunately in many 
studies the unit cost of production is given or can be de
rived from other data. 

18 The theory of input-output relations and cost of production studies 
were treated in Bulletin tzn of the United States Department of Agri
culture by H. R. Tolley, J. D. Black and M. J. B. Ezekiel, "Input as 
Related to Output in F ann Organization and Cost of Production 
Studies" ( 1914). 



256 COST BEHAVIOR 

A study of apple farms by the Maine· Agricultural Ex
periment Station is typical. 87 Two measures of size are used 
by the investigators. The first, total capital invested, is a 
very poor measure. The other, total productive man work 

' 
Chort 11 .. 

SIZE OF ESTABLISHMENT AND COST IN 
3053 DRUG SlORES IN CHICAGO- MILWAUKEE AREA 

Operating upenses 
(cents per dollar of sales) 

,7or----------------------------------------~ 

30 

2S 

Double logarithmic scale 

Communities •ith pepulations of 
Less than S,OOO - ... - ... -
S,OOO- 10,000 ---

10,000 - 2S,OOO -====-
2S,OOO - SO,OOO .............. -
SO,OOO -150,000---

tSO,OOO or over -·-·-·-·-· 

.20 !-:-----------:::-1=___;-----:-'------'--_.J 
Up to t0-2S 2S-60 60-100 100 m ,_ 

Size of store (annUli sales: thousands of dollan) 

units (essentially a scheme for using arbitrary figures to 
reduce the various farm outputs to a homogeneous unit) is 
probably a rather good measure for similar farms. The 
farms in question are all in one county and derive a con-

""An Economic Study of 93 Apple Fanns in Oxford County, Maine, 
1924-1927," Bulletin 3-fl, Maine Agricultural Experiment Station (Orono, 
Maine, October 1918). 
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siderable part of their income from apples, although the 
secondary crops are varied. 

Three sizes groups are set up: less than 300 p.m.w.u. 
(productive man work units), 300 to 599 p.m.w.u., and 6oo 

Chart 12 
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STORES (MEAT AND GROCERY) IN LOUISVILLE -CINCINNATI AREA 
Operatint eapenses 
(tents per dolllt of sales) 
l2 

20 

•• 

14 

10 

Double loprilhmit scale 

Uplo 
10 

Communities wiih populations of 
less than 5,000 -···-···-
5,000 - 10,000 

10,000 - JO,OOO .............. " 
5,000 - JO,OOO 

JO,OOO -100,000 ----
100,000 or ·)ver -·-·-·-·-

10-2$ 

Size of store (annual sales: thousands of dollars) 

60-100 100 
&over 

p.m.w.u. and over. For a three-year period the annual labor 
income on the 93 farms studied varied with size as follows: 
small farms $18, medium-sized farms hz7, and large farms 
$484. Although the data for individual farms are not given, 
it is apparent from other data that there would be a very 
wide scatter .about a regression line for labor income against 
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size of farm business in this apple-growing section.88 Too 
many unobserved variables were allowed to infl11ence the 
results. 

A study by the Vermont Agricultural Experiment Sta· 
cion of 138 dairy farms attempts to measure the net effect 
of size of enterprise on labor income after the effect of 
other factors has been taken into account. The technique 
used is a seven-variable multiple and partial correlation 
analysis. The coefficients of partial and total determination 
are given in Table 15. 

TABLE 15 

RELATIVE SIGNIFICANCE OF SIX FACTORS 
AFFECTING LABOR INCOME• 

Foctor Percentage 

xa Total work units per farm 11.2 

x. Butterfat per cow 14.6 
x, Yield of hay per acre 1.2 

Xt Man work units per man 21.3 

X1 Percentage of receipts from source!! other than livestock 8.3 
x, Ratio June to November butterfat production o.g 

ToTAL 57·5 

• E. W. Bell, "Studies in Vermont Dairy Fanning, V. Cabot-Marshfidd 
Area," Vermont Agricultural Experiment Station, Bulletin 30# (September 
1929)· 

With this procedure it should be possible, by selection of 
the various factors which make large farms more profitable, 
to reduce a very high gross correlation between size .and 
income to an insignificant partial correlation. To a certain 
extent this has happened here. The gross correlation of size 
of farm (total work units per farm) with labor income is 
+ ·49• but the greatest advantage of size of farm is the more 
efficient use of labor (man work units per man). When the 
effect of a linear regression between efficiency of labor 
utilization and labor income has been removed, as well as 
other variables with a slight correlation with size, the par-

UJbid., P· 136. 
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tial correlation between size and labor income falls to+ ·33· 
A proper statement of the relation revealed by this study j 
is not that variations in size account for I I percent of the 
variation in labor income, but that after allowing for a 
linear regression between efficiency of labor utilization and 
labor income (this efficiency is largely influenced by size), 
and for the other four factors which are, with the exception 
of butterfat per cow, somewhat influenced by size, there 
still remains I 1 percent of the variations in labor income 
which can be accounted for by ·a linear regression between 
size and labor income. 

Agricultural investigators have been concerned also with 
the effect of size on cost in industries that process agricul
tural products, particularly creameries. The relationship be
tween size and cost is clearly shown by a Minnesota study 
made in 1910 (Table 16). 

TABLE 16 

RANGE IN CREAMERY COSTS BY OUTPUT GROUPS• 

Output Groups 

Under 100,000 
100,000 to 150,000 
150,000 to 200,000 
200,000 to 250,000 
250,000 to 300,000 
300,000 to 400,000 
400,000 to soo,ooo 
Over !)oo,ooo 

Average 

Costs per Pound of Butter (cents) 
High Low Average 

8.1 
6.6 
5·2 
4·6 
4·1 
3·7 
3·4 
3·1 

4·6 
3·7 
3·5 
3·3 
3·3 
2.8 
2.6 
2.4 

5·75 
5·05 
4·31 
4·05 
3·77 
3·55 
3-20 
2.g8 

• .. Economic Aspects oC Creamery Organization," Minnesota Agricultural 
Experiment Station, T «hnil:al Bulletin ll6 (St. Paul, 1925). · 

. ~ study of 78 Canadian prairie province creameries gives 
s1mtlar results (Table 17). The analysis by items of cost is 
particularly interesting in that it shows administration, a 
factor internal to the organization, increasing in cost after 
a certain size has been reached. 
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Such markedly decreasing average costs are theoretically 
incompatible with a system of pure competition and small 
units.18 What, then, are the implications with regard to the 
observed prevalence of small units and the supposedly com-

TABLE 17 

THE RELATION OF VOLUME OF OUTPUT TO COST 
OF MANUFACTURING A POUND OF BUTTER IN 

78 CREAMERIES-PRAIRIE PROVINCES, 1933• 

(Production per Factory in Thousands of Pounds) 

Less 500 
tlum IOD- /lOlr :po- pr and 
100 199 299 399 499 More Aunage 

Number of jaclories 4 14 22 19 5 14 78 
Items of cost in cents 
Plant wages 1.36 1-32 1.05 o.go 0-79 0.76 0.91 
Materials and 
miscellaneous 1-47 1.28 1.28 1.31 1.30 1.18 1.25 

Overhead 1.26 0-73 0.66 0.70 0.52 o.41J o.6o 
Administration o. 73 o.56 0-53 0.71 0.76 0.76 o.6g 

TOTAL COST 4-82 3·89 3·52 3-62 3·37 3-18 3·45 

• Department of Agriculture of the Dominion of Canada, T«hnieal Bulleti11 
13, "An Economic Analysis of Creamery Operations in Manitoba, Saskatchewan 
and Alberta" (Ottawa, March 1938). 

petitive nature of agriculture and allied processing indus
tries? In the case of the farms themselves, the small scale is 
probably influenced by noneconomic factors such as the 
desire of the farmer to own his own farm and to be his 
own boss even at the cost of a lower income. In the case of 
processing or collection plants such as creameries or grain 
elevators the limit on size is the cost of collection as size 
increases. Furthermore, sales are in a competitive market 40 

while purchases are in either monopsonistic or oligopsonistic 
markets. This may be why farmers have so often felt the 

• See especially, J. R. Hicks, Value 1111d Capital (Oxford University 
Press, 1939), Ch. VL 

H This is open to some question, but at least the price paid all proces
sors is usually the same or nearly so for the same quality, quantity, etc. 
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need of setting up their own cooperative mo~opsonistic or 
oligopsonistic processor. 

A few other studies which are crosses between engineer
ing estimates and empirical research should b~ noted. The 
Minnesota Agricultural Experiment Station made a techni
cal study of the possibilities of building different sized -
creameries and presented cost data based on the findings. 41 

Similar data were calculated for local grain elevators. 42 A 
study undertaken by the New England Research Council 
attempts to discover the costs of handling milk at country 
stations of various sizes. 

1· Evaluation of Techniques and Research 
Possibilities 

From an analytical point of view the most important re
lationship between size and costs pertains to the firm, sum
marized in the concept of the long run cost curve. The re
lationship between size of plant and costs is of secondary 
significance as an explanation of decisions of the enterprise, 
although it is much more amenable to statistical approxima
tion. An appraisal of the studies of the preceding section 
cannot be very enthusiastic about the adequacy of these 
investigations.ta 

He who attempts to employ the technique- ·of cross
classification of plants in order to remove the effects upon 
cost of variables other than size is confronted by unpleasant 
altematives.tt If a great many classifications are made, i.e., 
by s~ of city, technique utilized and age of enterprise, the 

tl"Judging Creamery Efficiency," Bulletin Z31 (St. Paul, Minn.. 
August 1916). 

41 Hutzel Metzger and H. Bruce Price, "Economic Aspects of Local 
Elevator Organization," Minnesota Agricultural Experiment Station, 
Bulletm Zf I (April 1919) • 

u The limitations to the interpretation of any empirical study of size 
and costs, noted in Section J, are relevant in this connection. ' 

tt See Milton Friedman, "The Use of Ranks to Avoid the Assump
tion of Normality Implicit in the Analysis of Variance," ]Oflf7Uil of 
the America Stlltisticlll Associlltion, XXXII (December 1937), pp. 
67J-?O•· 
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sampl~ may b~come too thin for funher study or the total 
effect of "size" may have been removed in the process of 
cro~-classification. "Size" may be correlated in various 
degrees with these other variables. In fact, it may be impos
sible to remove the effects of any variable, that is, to im
prove the homogeneity of the data because its relation to 
"size" is unknown. Moreover, it cannot be established with 
any cenainty whether the process of classification has ever 
been carried far enough. What appears to be a relation be
tween size and costs might turn out to be attributable to 
another variable if classifications were carried funher. Sev
eral instances of this limitation were evident in th~ studies 
summarized in Section 4· 

The empirical study of costs in existing plants does not 
permit a close approximation to the long run cost curve of 
economic theory. Not only may each plant be producing at 
some other level on its shon run average cost curve than the 
tangency point with the envdope, but with changes in 
price in :i~y period it is cenain to be out of long run equi
librium. l)le fact that many establishments have grown 
piecemeal, and hence may have larger costs for a particular 
scale than a firm has if planned for that scale, will also dis
ton the statistical relationship out of all resemblance to its 
analytical counterpan. . 

Even though thes~ empirical relationships may be poor 
counterparts for ati,atytical concepts, the relevant issue is 
whether they are wo'rth while in themselves. The answer to 
such a question must depend on the purpose at hand and 
the range of error that can be tolerated. The imponance of 
the relationship between size and costs for public policy as 
well as for business practice would seem to justify the 
etfon to analyze any information available. Moreover, ex
isting techniques of study can no doubt be improved and 
other sources of data examined. To this end, the following 
possibilities for useful research are suggested: 

If the original Census data, both for distribution and for 
manufacturing, were made available for a research project, 
more· refined statistical techniques, such as multiple corre-
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Iation and confluence analysis, could supplant rather,.crude 
cross-classification schemes. Similarly trade association and 
trade journal data could be more fruitfully analyzed by 
these more powerful tools . 
. Again, an inquiry requiring some technical background 

could delve into the technical changes that have tended to 
alter the boundary lines of enterprises. This could be either 
a cross-section study of many industries or a more intensive 
examination of single enterprises. 

1 
There are a number of manufacturing mdustries, such as 

shoe fabrication, job printing and hosiery manufacture, for 
which the investigation of cost-size relationships would 
appear to offer rather bright possibilities. 

Some attempt should be made to apply and utilize the 
results of studies of the relation between size of plants and 
costs. It should be possible to estimate in various fields the 
economies to be achieved by a change in the size of plant. 
Fairly specific programs of public policy could be formu
lated in some cases. For instance, given cenain value judg
ments about concentration of economic power, the devel
opment of public research in cenain industries or the 
establishment of research activities by trade associations 
which would pool their resources could be encouraged. 



PART THREE 

PRICE POLICY· 



Otapter XI 

THE IMPLICATIONS OF COST 
BEHAVIOR FOR PRICE 

ANALYSIS 

THE foregoing chapters have been concerned in the main 
with the analysis of some aspects of cost behavior in the 
individual firm. An empirical consideration of cost-price 
relationships would have to take account not merely of 
other aspects of cost behavior but, more particularly, of_ 
the demand situations encountered by the firm. This the 
Committee on Price Determination is not at present pre
pared to do. It is hoped that the preliminary analysis of 
cost behavior offered here may be followed by further in
vestigations of demand considerations. In the meantime it 
may be useful to offer a few observations on the implica
tions of the preceding discussion for price analysis. 

1. The Utility of Cost-Price Theory 

Reflection on contemporary price theory in the light of 
the complexity of actual price situations leads to two con
clusions: (a) the conceptual models in current use represent 
an extrem~ and probably undu~ simplification of the situa
tions a firm has to meet, and (b) price analysis nevertheless 
provides a number of useful if not indispensable tools for 
empirical treatment of (at least) the cost side of cost and 
demand relationships. 

Price theory usually envisages a firm producing a single 
product and confronted by one of the series of possible 
situations which emerge from a classification of markets 
based on a number of sellers and the presence or absence of 

Jlit 
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product differentiation.1 This finn adjusts its price to short 
or long run anticipations and under cenain circumstances 
may undertake to discriminate among buyers. The concep
tual schemes which represent the various possible combina
tions of these elements usually constitute what is commonly 
known as the economics of the individual firm. This set of 
conceptual schemes has certain rather serious limitations. 
' The industrial firm typically turns out a number of 
products to which a substantial percentage of the costs 
incurred are eommon. While the derivation of the cost 
function for single products presents no conceptual diffi
culty on the assumption that the quantitative relation of 
the commodities produced can be sufficiently varied, in fact 
the possibilities of variation are usually strictly limited. 
Common costs must necessarily be allocated among prod
ucts on a basis which is, from an economic point of :view, 
arbitrary. In some firms, e.g., oil refineries, the allocation is 
essentially on the basis of estimated relative elasticities of 
demand for the final product. Products with inelastic de
mands bear a high cost burden. Here it is the price that 
"determines" the cost, rather than vice versa. In most cases, 
however, costs are aliocated on the basis of some techno
logical factor such as machine hours, floor space or direct 
labor time. Whether an accounting allocation or a business 
judgment of cost is used in pricing decisions, it is not ordi
narily the ascertainable incremental cost of a separate prod
uct which sets a limit below which the firm will not sell, but 
J"ather this plus some share of the common costs. In general, 
the statistical determination of the relation of output to cost 
is possible for a single product only in a single product 
plant. In other cases an investigation of the relation of costs 
to variations in an index of output may be useful, but not 

I Such classifications have been presented by Fritz Machlup, "Monop
oly and Competition: A Oassification." Americm Economic Revie'!D 
(September 1937), pp. 445-51, and by R. L. Hall and C. J. Hitch, "Price 
Theory and Business Behavor," Orford Economic Papers, No. a (May 
1939), p. 15. Both of these classifications are based upon E. H. Chamber
lin's Theory of Monopolistic Competition (Harvard University Press, 
19JJ). 
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for the purpose of pricing the constinient products. Conse
quently a cost analysis which can serve for price dete~- ! 
nation must, in the typical case, take account of the vanous 
"noneconomic" conventional accounting procedures, rules 
of thumb, and habits of thought which relate to the alloca
tion of common costs. 

The conceptual schemes of price theory are weakest in 
their representation of the demand situations confronting 
the fum. The theoretical market classifications, which have 
as their principal purpose the demarcation of broad groups 
of demand situations, are useful but incomplete. Further
more; the market structures which are relevant to industrial 
e!perience fall, in the main, into two classes: few sellers 
with, and few sellers without, product differentiation. (A 
small number of sellers implies that the sellers are mindful 
of the reaction of their rivals. }-Competitive, monopoly and,l 
probably, monopolistically-competitive markets lie outside 
the range of industrial experience. Typically there are a 
few close competitors of which an industrial firm always 
has to take account. Within the range of demand situations 
bearing upon this experience the attention of theorists has 
been concentrated principally upon two problems: (a) the 
types of reactions on the part of competitors which the 
firm must take into account in directing its own actions, 
and (b) whether and under what circumstances the de
mand function can be considered to be independent of the 
cost function, i.e., the problem of the relation of selling 
costs to demand. While the formulations of economic 
theory concerning both these problems-but particularly 
the former-are useful in empirical research, it seems prob
able that anticipated shifts in the demand curve, to which 
the firm must adjust its decisions, have more relevance for 
price policy than does its shape. Nor is research into the 
character of business anticipations regarding the variation 
of future demand situations by any means fruitless. Insofar 
as business anticipations are based largely on past expeti
ence, and this is undoubtedly the case, the kind of demand 
situation which will be expected by a fum in a durable 
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goods industry or in an industry undergoing secular expan
sion will be quite different from that expected by a finn 
producing nondurable goods or situated in a stable or 
declining industry. There seems to be no reason why a 
classification of demand situations that takes into account 
these and othe~: considerations might not usefully supple
ment the unduly simple classification based on number of 
sellers and _the presence or absence of product differences. 

The distinction, traditional in price analysis, between 
short and long run adjustments is indispensable to empirical 
research. We are dealing here with a "planning period" de
finable ~s. the length of time within which the anticipated 
results on the finn's revenues and costs that motivate a par
ticular decision are exhausted. The distinction between 
short and long run does, of course, drastically simplify the 
problem. But, in the . area of price decisions at least, it is 
generally valid to draw a rather sharp distinction between 
decisions made for a season or some other short period and 
those designed to hold for a much longer time. The length 
of the season will, of course, vary from industry to in
dustry. In boots and shoes price decisions are ordinarily 
made by a large number of firms twice a year to apply to 
spring and fall sales. In the automobile and agricultural 
implement industries the "season" is a year. Long run price 
decisions are involved when a basically new product is 
introduced, a change is made in the channels of distribu
tion, or a new price line is chosen for a range of products. 
Generally speaking, the shorter the time period the more 
stringent are the limitations on alternative lines of action. 
The role of cost considerations in pricing, furthermore, is 
apt to be very different for short than for long run deci
sions. Frequently the long run decision determines the 
price or the price range within which the product is to be 
sold; and the cost calculations, which are subsequent to 
the price decision, have to do with the kind of product that 
can be made to sell in the given price range. The practices 
in the dress industry illustrate this poin!. In any case the 
theoretical distinction between short and long run con-
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forms closely enough to business practice to be useful in 
empirical research. · 

Finally, the concepcion of price current in theory iS ordi
narily so simplified as to eliminate a number of the issues 
the firm must face in determining what may be called its 
price policy. The price of the theoretical demand curve 
analysis is a "net realization" to the firm after deduction 
of freight charges and discounts. The focus of the price 
making forces, however, may be"the delivered price in a 
number of consuming markets. Moreover, the "price" of a 
product, as discussed in Chapter III, may be a complex 
structure of related terms of sale, any variation of which 
will constitute a price decision and will cause a change in 
"net realization." In analyzing the price decisions of many 
large firms it is convenient to distinguish, with respect to all 
the firm's products, the price level from th~ structure of 
prices, and, with respect to an individual product, the price 
level of this product from its price structure. In a number 
of firms, e.g., in the iron and steel industry, a decision to 
increase the price of a few basic products may, through a 
system of fixed "extras" or price differentials, carry up
ward the price of thousands of related products. This 
would be a change in the level of prices. On the other 
hand, an alteration of differentials would be a change in the 
price structure. Similarly with respect to individual prod
ucts the price decision may be directed to the price level 
or to the price structure embracing terms of sale. 

Although the conceptual schemes of price theory have 
serious limitations for empirical research, they encompass 
a number of tools which are extremely useful for dealing 
with what is here the principal ~oncem-cost behavior in 
the firm. The purpose of economic theory is not to supply 
factual answers but to pose the proper questions to the 
facts. \Vith respect to a single-product firm the specific 
questions asked are: how do costs vary with the rate of 
plant utilization. with the size of plant, with technical 
changes and with changes in factor prices? The test of the 
"rightness" ~fa question is the relevance of the answer to-
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the phenomena to be explained, in this case prices or price 
changes~ These questions 11re relevant, though for the price 
situations faced by the typical industrial finn they are not 
the only relevant ones. A "tool of economic analysis" is a 
correct statement of a relationship that bears upon the solu· 
tion of a significant economic problem. Cost functions are 
utools" in this sense. For useful empirical research, how· 
ever, relationships must be more than relevant; they must 
also be amenable to quantitative,' or at least factua~ investi· 
gation. The extent to which cost functions, and other 
conceptual relationships which form the stock in trade of 
theoretical price analysis, can be subjected to empirical 
treatment has been discussed in previous chapters. With all 
the limitations there recognized, these conceptual devices 
still remain valuable tools for factual price analysis. 

In bridging the gap between cost and demand functions 
and price determination, price theory conceives a shadowy 
figure called an entrepreneur who is busily and continu
ously engaged in "maximizing profits." The significance of 
this conception of the entrepreneur and of profit maximi
zation for empirical price research deserves attention. 

2. Administrative Price .Making 

It was pointed out in Chapter III that in large firms im
portant decisions with respect to price are usually formu
lated by groups that frequently represent a compromise of 
varying points of view and conflicting interests within the 
finn. Furthermore, the price decisions which make up the 
pricing activity of the finn are apt to be distribute_d be
tween various levels of the official hierarchy within a pro
gressively narrower area of discretionary action as one 
descends the scale. A finn's salesman may have the power 
within limits to quote below the list price; these limits may 
be extended by his superior, while a change in the list price 
itself may require action by an executive group. 

The conceptual schemes of price theory, moreover, tend 
to present price determinations as decisions made in the 
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light of a total situation. With every change in the shape . 
or position of cost or demand curves there is supposedly a : 
change in the price. For a .firm selling a variety of products 
in many markets pricing activities require an administra
tive organization whose characteristics will of themselves 
affect the nature of the .firm's price response to changing 
market situations. A decision to change the price of a lead
ing article may not only persist over a season or some otlier 
considerable period of time, but may also affect the prices 
of many other articles related to it through a system of 
price differentials, with ·only such adjustments as come 
within the competence of administrative subordinates. 

We are not here concerned with such profound ques
tions as the nature or function of the entrepreneur, or of 
entrepreneurial activity. It may well be, as F. H. Knight 
and his followers insist, that "if the function is hireable it 
is not entrepreneurial in character." 2 The "entrepreneur" 
in the modern corporation may indeed consist simply of 
"those persons whose functional income is contingent and 
residual in the sense that no claim for ·income arises until 
all other functional claims are discharged," 3 i.e., ordi
narily the common stockholders. All we are concerned 
with is a recognition of the fact that price making in the 
typical industrial concern, whether or not it is an entrepre
neurial function, represents a series of administrative deci
sions which are likely to be influenced by the way admin
istrative functions are organized in the .firm in question. 

The term "administered price" is illuminating if it is not 
int~ryreted to mean a particular kind of price behavior and 
if it is not contrasted too sharply with market price.' "Price 
administration" is here used to denote the application, by · 
officials of a concern, of a set of rules or policies relating 
to the pricing of the .firm's products. The policies in ques-
tion will be influenced to a greater or less degree by the 

t Ben W. Lewis, "The Corporate Entrepreneur," QuarteTly ]OIImlll 
of EcOf'IOmics (May 1937), p. S3CJ. 

1 /bid., p. S37· 
• See Temporary National Economic Committee, MOftDgrapb No. 1, 

"Price Behavior and Business Policy" (Washington, 1940), p. IJ. 
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character of the market in which the fum operates, and by 
the kind of cost data available to executives. The meaning 
of price policy will be discussed presently. 

Frequently it is necessary to examine with some care the 
administrative distribution of authority with regard to 
pricing-and this is the crucial point of the foregoing re
marks. Typically in the large corporation the important 
prfce decisions are group decisions; they are made infre
quently, while subordinates are charged with administering 
the customarily complex system of discounts, extras and 
other tenns of sale which constitute the finn's price struc
ture, with more or less discretion to make adjustments when 
necessaryro~mincreasebmm~ 

The function of the ~Jttrepreneur in price theory is to 
choose among existing alternatives that line of action 
which will "maximize profits." Given the cost and demand 
functions, the price is supposed to follow as an automatic 
response. Nevertheless, in various recent formulations of 
pricing problems in monopolistically competitive markets 
the solution turns on whether the sellers are "aggressive". 
or "nonaggressive" competitors. 5 The particular degree of 
"aggressiveness" that is to be assumed in a given case obvi
ously presents a problem for price analysis. And this prob
lem, furthermore, is one which may frequently be clarified 
by an examination of the market environment in which the 
fum operates, a matter to be discussed in the next section. 

A second difficulty is connected with the time period 
over which profits are to be maximized. The ambiguity oc
casioned by the ~bility of choice among several time 

· periods may be removed by substituting, for "profit maxi
mizatio~" the maximization of the current value of the 
proprietorship interest in the firm. Since this current value 
will be affected by any change in anticipated net revenue, 
the magnitude to be maximized will reflect both short and 
long run considerations insofar as they enter into bmmess 
expectations. This view not only represents a more general 

I See John Casliels. "'ED:ess Capacity :and J\looopolisric: Competition., • 
Qri6Tierly /llfmllll of E&tnf0111i&s (May 1917>. p. 435· 
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and logically more acceptable formulation, but also for 
some purposes conforms to business habits of thought. 
However, the distinction between short and long run de
cisions must not be lost from view. In the field of empirical 
price analysis it is indispensable because it fits in with actual 
and observable differences in price decisions in a large num
ber of business situations. 

It is clear that empirical pric~ analysis may, in certain cir
cumstances, profitably include a detailed examination of the 
process of decision· making in individual firms. A number 
of recent studies in this area have proved illuminating, and 
scattered through business literature are many contribu..: 
tions which repay investigation.8 Certain firms, by reason 
of their size, their strategic position in important industries, 
or the standing of their management personnel, carry ex
ceptional weight in the business community. It is fair to 
say that an important price decision by the United States 
Steel Corporation will influence policies not only in the 
steel industry but in a much broader sector of the whole 
economy. The more important the firm in this respect, the 
greater is the value of a detailed study of its activities. This 
does not mean, however, that the sole or the most important 
focus of price analysis should be the activity of the indi
vidual firm. While there is much to be said fm; the logical 
position that each firm should be viewed as a limited 
monopoly, that a market can be understood clearly only 
in terms of the situation confronted by a firm, and that the 
industry is a technical conception without much utility for 
economic analysis, this view imposes unnecessarily strin
gent limitations on empirical price research. One of the 
essential problems of such research is to assign approximate 
magnitudes to price determining variables, which fre
quently means to distinguish between a s percent and a 50 

1 In particular, see Homer Vanderblue, "Pricing Policies in the Auto
mobile Industry," Harvard Business Revie'IJJ (Summer and Autumn 
numbers, 1939), and Temporary National Economic Committee, Mono
~aph No. J, Part II, "The International Harvester Company" (Wash
angton. 1940). . 
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""f .. h F h percent cause o a gtven pnce c ange. or t ese pur· 
poses market and industrial data may well overshadow the 
influences peculiar to the position of any individual finn. 

3· ·Price Policy 

It has been indicated in preceding sections (a) that al
though the tools of analysis provided by price theory are 
useful in empirical research, particularly with regard to 
cost behavior, they are in some serious respects inadequate, 
and (b) that the response of price to changes in industrial 
market situations is ordinarily filtered through an adminis
trative organization whose characteristics are frequently a 
proper subject of price research. 

The inadequacies of our analytical tools for empirical 
price research are, perhaps, most conspicuous on the de
mand side. Although an appraisal of statistical efforts to 
calculate price elasticities for various products is hot at
tempted here, it may be said that the results which com
mand confidence have been limited for the most part to 
consumers' staple goods. One may, however, accept the 
facts that .recent studies of producers' and consumers' dur
able goods have indicated low price elasticities 7 and that 
multiple correlation attempts to explain changes over time 
in volumes of sales, production or employment in a large 
number of important industries 8 have not ordinarily had to 
introduce price as an independent variable, as corrobora
tion of the common business point of view that the short 
run demand for a large number of industrial products is 
probably inelastic. Shifts in demand curves appear to be 
much more important in explaining changes in volumes of 
sales of industrial products than price changes along a de-

' See C. F. Roos and V. von Szeliski. "Factors Governing Changes in 
Domestic Automobile Demand" in The Dy1141tdcs of Automobile De
r~umd (General Motors Corp., New York, 1939), and United States 
Steel Corporation, T N.E.C. Pllflns, I. pp. 165-111 (New York, ICJ40). 

•See G. Means and L Paradiso, Pmems of Resource Use (National 
Resources Committee, Washington, 1938). 
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mand curve. With respect to the demand situation which 
individual firms have to meet, there seems at present little 
possibility of a statistical calculation pf demand elasticities 
except perhaps in markets exhibiting an unusually stable 
pattern of price relationships between the products sold by 
different firms in the market. 

In view of the difficulties inherent in a statistical approxi
mation of certain of the relationships which theorists con
sider relevant to price analysis, a resort to other, less rig
orous, methods of empirical research appears to be desirable. 
Among these methods may be mentioned first, the attempt 
to discover through personal interviews with price making 
executives the premises with respect to cost or demand be
havior on which executive action is based; and second, the 
effort to explain observed or defined "price policies" with 
reference to the structure of the market in which firms 
pursuing these policies operate. 

As examples of the first method, the investigations into 
business behavior by various Oxford economists ar~ perhaps 
to date the most successful.~' As for the market conditions 
under which the firms covered by these investigations oper
ated, it was found that the "typical" case was the one 
in which the firm recognized that it was in competition 
with a few rivals selling products somewhat differentiated 
from its own (monopolistic competition with an admixture 
of oligopoly). Less important were the cases of monopo
listic competition in which the firm assumed that its de
mand curve was independent of the reactions of its rivals. 
In the "typical" case the authors conclude that the enter
prises in question held the opinion that a price reduction, 
but not a price increase, would be met by rivals, and that 
the demand for the product or group of products of all 
sellers was inelastic. Consequently the demand curve 
"imagined" by these firms, and on which they based their 
price action, shows a sharp break in elasticity at the pre-

• In panicular, R. L. Hall and C. ]. Hitch, "Price Theory and Business 
Behavior," Oxford Economic Papers, No. z. 
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vailing price.10 An increase above the pre~ailing price 
would lead to a large loss in sales, whereas a decrease in 
price would not increase sales very much. 

There is no doubt that this is a realistic picture of the 
· demand situation as envisaged by individual firms in a great 
number of industrial markets a large part of the time. It 
goes a long way toward explaining some important aspects 
of industrial price behavior. There is rather strong reason 
for believing that leading firms in the automobile, steel, 
agricultural implement, and many other industries act upon 
approximately this view of the situation. As a working 
hypothesis, however, it is probably limited to industrial 
markets which have attained something like long run sta
bility in the sense that the demand is mainly for replace
ment and the entry of new firms is unimportant. Within 
these limits the hypothesis is probably not applicable in 
periods of very high or very low rates of output, nor is it 
likely to be illuminating if secret price cutting or disguised 
price changes through alterations in terms of sale are 
effective competitive devices. Finally, if the foremost firms 
in a market gain or lose business at a very unequal rate in 
depression and recovery, the pricing practices of these firms 
are not likely to conform closely to what would be ex
pected on the basis of the above hypothesis.11 

In situations in which the· products of different sellers 
are not close substitutes, firms may Drdinarily be expected 
to gain or lose business at unequal rates. This is likely to be 
the case in markets which Messrs. Hall and Hitch describe 

10 See also Paul Sweezy, "Demand Under Conditions of Oligopoly," 
Jou1711ll of Political Economy (August 1939). This possibility had been 
.indicated earlier in an article by R. F. Kahn, "The Problem of Duopoly," 
Economic ]ou1711ll (March 1937), pp. 8-9. 

n In a number of markets in which there are only a few sellers and the 
product is fairly well standardized, each seller tends to pay close atten
tion to trade association Statistics indicating his share of the total sales. 
H this share is being maintained even though total sales are decreasing 
or increasing, the disposition is to maintain prices. On the other hand, 
a decline in a seller's share in the market may quickly lead to a direct. 
or more frequently, to a disguised, price cut, which will be followed 
by rival finns only when their share shows a tendency to fall off. 
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as monopolistic. "Interviews suggest,, they note, "that in 
the case of certainJuxury and fashion goods cross elas
ticities are negligible and competitors' reactions are ignored 
even when the number of firms is small." 

In any market that is not purely competitive the seller 
does not ordinarily know his demand schedule. Neverthe
less when he prices his product he must act upon· certain 
assumptions respecting demand elasticity; empirical re
search along the lines of the Oxford inquiry may be ex
pected to throw light on the character of these assumptions. 

A term that has recently come into use among writers on 
marketing and industrial organization is "p~olic~ 
This term implies that the firm does not···adjust its price 
automatically to every change in expected demand or cost 
conditions, but follows a line of action that is expected to 
persist over time in spite of considerable change in market 
conditions. Price policy consequently becomes a price de
termining factor and .a legitimate subject of empirical re
search. The policies may be objectively described in cer
tain instances, though usually not in the detail an exacting 
observer would desire. Frequently the firm acts upon rules 
of thumb, or semi-articulated conventions_ whose scope is 
hard to define and impossible to detect in statistical price 
behavior. The firms studied by Messrs. Hall. and Hitch 
which followed the "full cost principle" were pursuing a 
price policy, though in periods of very low or high rates of 
activity they tended to depart from it.13 Price stabil" arion, 
price discrimination, price decisions which rest upon hat 
happens to a firm's share in the total market, may all e 
examples of price policy. If the scope of price decisions 
defined to include terms of sale, the range of price policy 
is \"ery broad indeed. 

The effect of price policy upon price is the influence of 
a set of decisions made with reference to a larger environ-

uSee E. G. Nourse., '"The Meaning of Price Policy," Qmtrterly Jour. 
•.tl of Economics (february 19-JI}. 

u Hall and Hitch, op. &it., p. 18. 
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ment than that embraced by customary changes in demand 
conditions. This does not mean, however, that price policies 
cannot be explained in large part with reference to the 
broader market environment in which the firm operates. 
Price policies may be part of an adjustment process at work 
in the:economy and capable of being expressed in terms of 

-economic relationships, even though price is not a quantity 
which automatically adjusts to changes in conventionally 
depicted cost and demand functions. In a recent article 
E:D. Nourse has sought to envisage price policy as an au
tonomous "personal" force operating on prices in ways 
which lie outside the capacity of any "market analysis," 
no matter how broad, to explain.1~ 

Over a large area of actual price-making deterministic factors 
do not oper:tte directly or are not completely controlling. 
With the emergence and growth of price discretion linked 
with control of large blocks of production facilities, these 
forces operate indirectly, subject to the evaluation, adapta
tion, ·and manipulation of strategically placed executives. A 
"market situation" is not an entity which enters into the 
price-!llaking process in ways entirely predictable by rigor
ous logic or statistical methods. To a significant extent the 
"siniation" is what the executive-endowed· with a certain 
me~ure of understanding, substantj.allimits of discretion, and 
a considerable amount of control of resources-makes of it.16 

It is probably true, and if true, it is extremely important, 
that in certain areas the personal force of outstanding ex
ecutives has produced results through certain of their price 
policies which 1Vould not have eventuated had these execu
tives been other men. The profit motive expressed by an-

- It E. G. Nourse, op. cit. Nomse explains, however, that "price policy 
cannot be usefully studied except as the accompaniment of meticulous 
analysis of market situations." · 

15/bid., pp. 186-87. Nourse continues, "the price-making process, be
sides being examined as to dte deterministic elements of the situations in 
which the executive must function, requires examination also as to the 
personal, intellectual, and temperamental qualities which he injects into 
the production and pricing process to give it its ultimate and effective 
form." 
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other personality but operating in the given environment 
would not have led to the same policy. In this connection ! 
the name of Henry Ford leaps to mind, associated as it was 
in the early stages of automobile manufacture with a policy 
of price reduction designed to promote mass production 
and consumption by pushing the use of the product into 
continually lower income levels. A policy of thiS sort has 
been the rule rather than the exception in new and expand
ing industries-a contemporary example is the rayon in
dustry-and would appear to be more closely connected 
with the age of the industry than with the unusual per
sonality of a company executive. When the automobile in
dustry had apparently exhausted the possibilities of rapid 
expansion through price .reduction in the mid-I9zo's, there 
was a discernible shift from a situation which can b~ 
loosely described as price competition to an emphasis on 
product competition within fairly well defined price 
ranges. 

The debate concerning the relative importance of the 
individual and the environment, an old one in the field of 
social studies, is apt to be fruitless. The principal question 
from the point of view of empirical price research is 
whether definable price policies that vary from market to 
market and are of admitted influence on the behavior of 
prices in these markets can be explain~d in terms of the 
structure of the market in which they occur. H similar 
policies with reference to price or other areas of business 
decision can be shown to be associated ordinarily with simi
lar types of market structure, price policies may be said to 
be amenable to economic explanation and will not have to 
be relegated to the realm of what is, from the economic 
point of view, accident.18 

u A listing of some of the elements which might be used for the con
struction of a classification of market structures is presented in a mimeo
graphed pamphlet of the National Association of ManufactureiS entided 
"Prices and Price Detennination in Manufacturing under the American 
Private Enterprise System." These elements are grouped under the gen.
enl headings ( 1~ Nature of the Product, b) Nature of Supply FactoiS, 
(J) Nature of Demand. (4) Euent and Type of Government Conaol 
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Nourse, in the article mentioned above, would like to 
limit the meaning of price policy to the "constructive and 
innovating" contribution of the price-making executive.t' 
This concept seems, however, neither practicable nor useful 
for price research. It would appear preferable to limit the 
meaning of price policy to the general principles and rules, 
if any, tLat are employed by a firm in making price deci
sions, regardless of whether or not these principles are ra
tionally explicable with reference to a market environment 
in which the firm operates. These principles' will be applied 
in the large firm by its administrative officials, and price 
administration should mean, in general, the observance by 
subordinates of whatever rules with respect to price are 
laid down by the executives who determine price policy. 

4~ Costs md Prices 

One of the imponant sets of data on which general prin
ciples relating to price making are based bears upon costs. 
What kinds of costs can and does the businessman know, 
and what account does he take of them in determining 
price?"The firms investigated by Hall and Hitch, in default 
of knowledge of marginal revenue and marginal costs, 
appear in general to have followed what the authors call a 
"full cost principle." I • 

In some cases this meant computing the full cost of a "given" 
commodity, and charging a price equal to cost. In others it 
meant working from some traditional or convenient p~e, 
which had been proved acceptable to consumers, and adjust-

or Regulation. Professor Mason was engaged, with D. H. Wallace. 
in working on an empiric:ll classification of industrial market strUctureS 

before both he and Dr. Wallace were drawn into the work of war 
agencies. 

1T E. G. Nourse. op. cit., p. 187, foomote 8. "Thus price policy is not 
\:<H:Xtensive with price administration but is the personal as distinct 
from~the impersonal aspect of that process. It cannot even be deduced 
fro~ the study of the impersonal part, i.e., market situations." 
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ing the quality of the anicle until its full cost equalled the 
"given" price.18 

Obviously "full cost" is not an unambiguous concept. 
Both the items included and the way they are calculated 
will vary between firms and industries. 'Furthermore, the • 
application of a full cost principle is limited-as Hall and J 

Hitch would presumably admit-to particular kinds of 
product markets. The relation of purchase to sale, and the 
cost calculation relevant to pricing, will vary markedly as 
between organized markets subjected to trading regulations, 
markets in which products are produced for sale to any 
buyer who will pay the price, markets in which bids for 
a specified article are asked by a given buyer from pros
pective sellers, markets in which supply contracts are nego
tiated with individual. sellers on a fixed price basis, an<,l 
markets in which supply contracts are negotiated on a 
cost-plus basis.11 -

Although various versions of the "full cost principle" are 
used by a large number of firms as ~asis for pricing, at 
least in periods of good business;<would be a mistake to 
conclude that a calculation or estimate of SO}llethipg ap
proximating the economist's marginal cost is of infrequent 
occurrence in business practice. In certain cases, discussed 
at length in previous chapters, it is possible to calculate the 
short run cost function for a particular product statisti
cally.20 There is no doubt, moreover, that refinements of 

11 Op. cit., p. 18. Full cost as used here is defined as follows: "Prime 
(or 'direct') cost per unit is taken as the base, a percentage is made to 
cover overheads (or 'oncost,' or 'indirect' cost), and a further conven
tional addition (frequendy 10 percent) is made for profit. Selling costs 
commonly and interest on capital rarely are included in overheads; 
when not so included they are allowed for in the addition for profits." 

19 Supply contracts negotiated on a cost-plus basis are much more fre
quent in private business than is ordinarily supposed. 

10 Although the examples with which economists are acquainted are 
those supplied by academic economists or statisticians, a familiarity with 
business practice would reveal a large number of attempts at a careful 
study of the relation of rate of output to cost. Certain cotton textile 
mills producing single standardized products, e.g., denims, ducks and 
wide sheeting, have undertaken such calculations. 
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cost accounting and cost analysis have as an important 
focus the relation of rates of output to costs. In many finns 
which make no attempt to calculate cost functions for par
ticular products, these functions are calculated or estimated 
for panicular operations or particular subproducts. The 
specific costs calculated by International Harvester and 
used as the basis of decision to produce or to purchase parts 
for various agricultural implements may be taken as an 
example. 

The estimation of added cost of added output appears 
to be particularly common in production on a job or con
tract basis. A paper company in Massachusetts was asked 
by a buyer with an inferior credit rating to bid on a large 
lot of paper. The company calculated carefully what its net 
loss would' be in case the customer failed to pay and sub
mitted a bid calling for a cash payment covering the calcu
lated net loss and the remainder of the price on the usual 
credit terms. Again, a job printer in Washington submitted 
a bid for a printing contract which included no labor cost; 
the existing labor force could carry the additional business 
without an increase in hours of employment. Many other 
examp)es of specific attempts to calculate what an econo
mist would call marginal costs might be cited from business 
practice~ 

In manY. cases the business executive makes adjustments 
in the cost data supplied IJim by the accountant, adjust
ments which represent a¥dgment based on the executive's 
business experience of what, in view of the accounting 
figures, the extra cost of an addition to output is likely to 
be~ other cases although the finn may make no attempt 
to estimate marginal costs; it follows practices which tend 
to produce much -the same result as would follow from a 
conscious attempt to estimate marginal costs and marginal 
revenue. A large book-paper finn, producing a number of 
classes of paper, bases its pricing upon something approxi
mating the "full cost principle" described by Hall and 
Hitch. On this basis the different product classes show dif
ferent "trading profits," and the firm is constantly attempt-
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ing to rid itself of items showing low trading profits in 
favor of those which show higher profits. Obviously there 
are many influences on costs and revenue, as envisaged irt 
economic analysis, that cannot be taken into account com
pletely; but the process of selection and rejection here 
followed may well lead to a fair approximation of the 
maximum profit position aimed at in an estimation of maf ... 
ginal costs and revenue. 

In a consideration of the relation of accounting' costs to 
pricing one must, of course, recognize the fact that in a 
large part of the business world nothing deserving the name 
of cost accounts exists. Even in areas in. which costs are 
kept the reponed costs of identical items may vary amaz
ingly between firms. During the period of the .National 
Recovery Administration evidence presented conc~rning 
the paint industry showed that the range of cost variation 
for identical items was between soo and 6oo percent. In 
fields in which no cost accounts, or at best very sketchy 
ones, exist, the businesS executive may nevertheless estimate 
from his own intimate experience the added cost of an in
crease in output and apply such measures in his pricing and 
production decisions. More frequently, in all probability, 
he utilizes a rough rule of thumb, as a retailer does when he 
adds a uniform marku}Yto all items in his storeL _ 

Recognizing that if is extraordinarily difficult and in 
many cases impossible in actual business practice to calcu
late cost functions for individual products, observers have 
attempted to explain the relation between costs and prices 
in various other ways. Some, while admitting the irrele
vance of accounting costs to the economist's cost functions, 
have insisted that business executives and their production 
managers can and do estimate with fair accuracy thy ~a
nomic costs applicable to a rational pricing policy. Others 
tend to deny that costs have any important price-determin~ 
ing function except in the (very long run) sense that a 
failure of price to cover costs may eventually reduce sup-= 
plies or that high profits may lead to the entry of new 
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firmt.In a shorter period'costs are, according to this view, · 
more frequently a rationalization than a determinant of 
price." Still others maintain that although the cost func
tions of economic analysis are not relevant to prices, ac
counting cost formulas and rules do serve as a basis for ' 
pricing. Abundant examples can be adduced to support 
each of these points of view, and there is little doubt that 
in the lifetime of a moderately large concern price decisions 
have been made in which costs have played each of these 
roles. 

It is clear from a number of recent studies of large finns 
producing for sale (rather than to specification) that, for 
the firms studied, the economist's long run cost function l 
more nearly approximates the costs that are taken into ac
count in pricing than does the short run cost function. The 
standard cost calculations of General Motors and Inter
national Harvester are unit costs which, at standard volume 
of output (with respect to which the plant and equipment 
were presumably designed) and in the absence of changes 
in wage rates, material costs or factor efficiencies, may be 
expected to recapture the plant investment within its con
servatively anticipated lifetime. This is one version of the 
full cost principle of Hall and Hitch, and it would seem to 
be iri fairly wide use among business finns in this counny 
as well as in England. The conventional accounting alloca
tions of investment over time and of indirect costs among 
products must be arbitrary from an economic point of 

It See Walton Hamilton. Price tmd Price Policy (McGraw-Hill. 1938), 
. pp. 536-43, for a forceful statement of this attimde. 

"The charges for a theatre ticket, a robe of toothpaste. or a checking 
account at the bank do not accord with the necessary expenses which 
attend them. The factory cost of a package of cigarettes is only a frac
tion of the price the buyer pays; and if the 6 cents in taXes is subtracted, 
the larger part of the residue still remains unexplained. A number of 
items can be made to account for the difference; but such expenses as 
high salaries, bonuses to management, and advertising are made possible 
by the spread. Their source lies in the ability of the concern to pay. 
Evenmally they become established in the industry and are set down as 
costs. As a concern goes its way a continuing deficit forces reorganiza
tion or bankruptcy or somehow gets written off; and an assured surplus 
is appropriated and rationalized as an ordinary expense" (p. 538). 
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view, but the resulting unit costs are closer to the econo
mist's long run, than to his short run, ~osts. 

The use of standard costs in pricing is limited to certain 
types of markets, and within these markets the emergence 
of a new firm, the introduction of new techniques of pro
duction or marketing, or the financial weakness of certain 
of the existing firms may well disrupt established pricing 
techniques. Among a considerable number of industrial 
firms there appears, however, to be rather common use of 
standard cost, at least as a first approximation in price deci
sions. When prices conform to standard costs (with or 
without the addition of a trading profit) prices will tend to 
respond to changes in factor prices or efficiencies, but not 
to changes in volume of sales. 

1· The Field of Cost-Price Research 

In preceding chapters the discussion of particular aspects 
of cost behavior has been accompanied by ap attempt at 
evaluation of further research possibilities. 3'he empirical 
study of cost behavior and of cost-pri~e relationships may 
be supposed to be of particular interest to the individual 
firm concerned with profit making, to the economist seek
ing an understanding of how the economy functions and to 
those whose province is the formulation and administra
tion of public policies. To focus attention on these inter
ests is not to deny that accountants, trade association 
offic~als and other groups have also a special interest of 
their own in cost-price studies. . 

For the individual firm, attempts to gauge the behavior 
of costs and revenue are implicit in every important busi
ness decision. In progressive American firms there is fairly 
frequent recourse to statistical studies and to careful engi
neering estimates of the relation to costs of location, size 
of plant, rate of output, change in wage rates and material 
prices, technical innovations, size of order, modifications of 
style and other variables, and of the relation to revenue of 
various types of advertising expenditures, discount struc-
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tures, marketing methods and price changes. These studies 
constitute an important body of material which is relatively 
unknown to economists outside the .finns in question and 
is, of course. frequently difficult of access. Needless to say, 
the publication of these data would contribute greatly to 
an understanding of current business practice and to the 
general functioning of the economy. The central problem 
in all these studies has provided the main thread connecting 
the various chapters in this volume: the problem of isolat
ing the effect on cost (or revenue) of changes in one of 
many variables. Changes in cost accounting techniques and 
the application of the tools of economic analysis have made 
progress within the bounds of this problem area, and there 
is reason to believe· that the empirical study of cost and 
revenue functions in the individual firm will continue to 
develop. 

Somewhat paradoxically, the analytical tools of price 
theory are probably less userui to the economist or the gov
ernment controller who seeks an explanation of price be
havior than to the individual firm which strives to improve 
its profit position. For one thing, the data necessary to an 
empirical derivation of cost and demand functions are less 
accessible to the observer. Again, the problem is not merely 
one of an individual firm's adjustment to technical and mar
ket conditions; it concerns the interrelationships between 

r:
rms in a market which is hard to define. Finally, account 

must be taken of the conventions, rules and administrative 
practices to be found in every concrete market situation. 
One of the principal tasks of empirical price research is to 
evaluate the magnitude of various .. causes" of price change 
and to estimate from changes in these "causes" the probable 
effect on prices. The factual materials available usually in
clude data relating to relatively broad classes of commodi
ties, some data on the operations of important individual 
firms, and institutional and technical material of a more or 
less relevant character. Given such an assortment, he who 
undertakes empirical research must of necessity choose an 
eclectic approach. 
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COST STUDIES UNDERTAKEN BY 
THE FEDERAL GOVERNMENT 1 

Foa many years various agencies of the federal government 
have engaged in the preparation of studies which now consti
tute a large warehouse of information on costs. Unfortunately 
only part of the material is available in published form; a tre
mendous amount of data has not been made public at all. The 
present summary is designed to show the general characteristics 
of such cost analysis, rather than to describe published material. 

Although the earliest cost survey reported dates back to 
1900, a large proportion of the studies were not undertaken 
until 1919. The approximate timing of the studies is shown 
by the following summary estimates of their number. The 
number of items was developed by counting each commodity 
or service and each year covered as a separate study. Thus, a 
study which covered hides and shoes in three separate years 
would be counted as six items. 

Years 
19~ 

191o-16 
1917-18 
191~28 

191~39 

Types of Surveys 

Cost Studies 
97 

644 
763 

1.472 
2 ·909 

Cost surveys have been made by such a variety of agencies, 
for so many purposes, and following so many different meth
ods, that proper use of their results requires an analysis of the 

1 This appendix is the outgrowth of a study undertaken by Mr. Mark 
Massel for the Bureau of Research and Statistics of the Office of Pro
duction Management. The basis of this report is an inventory of the cost 
studies of the federal agencies. The views expressed herein do not neces
sarily reflect the opinions of the Office of Production Management. 

191 
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surveys themselves. For example, a study of weighted averages 
of total costs would not, in all probability, reflect the propor
tion of total costs represented by labor because a substantial 
amount of wages is included in overhead. The results of the 
same survey might require recasting to be useful in developing 
a cost formula for a government contract because it included 
collection expenses, which are not incurred in such contracts, 
in administrative costs. In like fashion, studies of national 
weighted average costs are unsatisfactory if costs reflecting 
regional or quality differences are desired, or if marginal, in
cremental, or bulk-line costs are needed. The following sec
tions are illustrative of the limitations, methods, and scope of 
cost studies as revealed by the recent survey. 

Purposes of Surveys 

Federal agencies have developed cost information to fill sev
eral needs: as parts of general economic inquiries into par
ticular industries; as aids to procurement functions; as by
products of the agencies' own operation for administrative and 
budgetary analysis; and as elements in regulatory functions. 
Some agencies have conducted surveys for a number of such 
purposes. For example, the Federal Trade Commission has de
veloped costs to support economic studies, and to reinforce 
its regulations of · monopolistic influences and restraints of 
trade; the Tariff Commission has conducted studies of costs to 
supplement economic analysis, and to make cost comparisons 
for tariff adjustments. 

General inquiries have served a variety of functions. Cost 
studies have been developed to supplement economic analyses 
of prices, industrial structures and production practices by 
such agencies as the Agricultural Adjustment Administration, 
the Alcohol Administration, and the Federal Trade Com
mission. 

Some agencies, such as the Bureau of Foreign and Domestic 
Commerce, have related surveys to a program of educating 
business buyers and sellers on the general ranges of costs and on 
problems of cost finding. In this type of activity, as in the 
development of unit construction costs which the Tennessee 
Valley Authority publishes, statistical averages or norms are 
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set up to serve individual organizations as benchmarks for 
managerial measurements of efficiency. 

The use of costs in government purchasing has been related 
largely, but not exclusively, to defense procurement. During 
the last war Federal Trade Commission cost surveys were 
utilized to help determine whether prices suggested for nego
tiated contracts were reasonable, and to set the final prices 
under some cost-plus contracts. Today cost inf~rmation devel
oped over a period of time serves the Maritime Commission 
in its formulation of shipbuilding contracts. One agency, the 
Tennessee Valley Authority, uses information on cement costs 
to adjust contract prices as a regular peacetime procurement 
practice. · 

The Forest Service makes cost studies as part of its selling 
policy. Determinations of fair selling prices for the standing 
timber in the National Forests are based largely on analyses of 
logging and milling costs. 

A wealth of information, especially in the field of construc
tion costs, has been developed as a by-product of the regular 
operations of several agencies. The Public Works Administra
tion, the Rural Electrification Administration, the Bureau of 
Indian Affairs, and the Bureau of Reclamation analyze certain 
elements of operations on individual projects through cost 
data. A few agencies develop similar internal analyses for vari
ous services such as motor vehicle, building, central filing, and 
telephone switchboard operations. 

The utilization of cost information in the development of 
regulatory functions has usually been focused on problems of 
price regulation for commodities and public utility services. 
Thus, the Tariff Commission has to compare the cost of pro
duction of domestic commodities with those of competitive 
foreign items as set down in a specific market. The Bituminous 
Coal Division must determine weighted average costs by dis
tricts and marketing areas so that these costs may serve as 
bases for setting minimum prices for bituminous coal. The 
Federal Trade Commission, in its "Robinson-Patman" investi
gations, examines differences among individual enterprises with 
regard to cost of manufacture, sale and delivery. · 

In the public utility field, costs have been studied as an aid 
in checking valuations of fixed property and prices paid for 
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equipment, and in analyzing the costs of the services them
selves. For example, the Interstate Commerce Commission 
maintains a continuing program for the study of trends in 
construction costs to support its general valuation studies, 
while the Federal Power Commission has pursued construction 
cost studies in the power field. The Federal Communications 
Commission developed an intensive study of the manufacturing 
costs of communications equipment as a check on transactions 
between affiliated communications and equipment companies. 
In the service field, the Interstate Commerce Commission has 
investigated costs under various alternative methods of trans
portation for rate making purposes, and the Maritime Com
mission has conducted a continuing program of analysis of 
costs of ship operations under its contracts. 

Cost information has been utilized in some fields of regula
tion where cost-price relationships are used only as evidence 
of underlying conditions. Thus in several antitrust cases the 
Department of Justice applied cost and financial data in de
veloping evidence of monopolistic conditions. The unjust en
richment taxes. necessitated cost and financial analyses in the 
Bureau of Internal Revenue. It might be noted, parenthetically, 
that in most problems of regulation and revenue the conven
tional focus is on the costs of the individual enterprise; while 
in some, such as the determinations of tariffs and minimum 
bituminous coal prices, statistical summations of industries are 
utilized. 

Forms of Data 

The forms in which cost data are cast are too varied for a 
complete listing. In many instances, the agency is able to 
change the classifications of the final or published data by 
retabulating the original returns or by recapitulating sub-totals; 
in others, the present forms cannot be changed. There is no 
necessary consistency in the forms of the data for the surveys 
of the individual agencies. 

Probably the most frequent method of averaging costs is 
the development of a weighted average of total costs for an 
·entire industry. In some cases, ranges in costs are available; 
in many, frequency distributions may be worked out; in a 
few, ~stimates of "normal" costs can be made. 

Most cost breakdowns follow functional lines: manufactur-
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ing, selling and administration. Within these functions, the 
types of expenses may be broken down into labor, materials 
and overhead. It is unusual, however, to find such breakdowns 
under administrative and selling expense. Some surveys pro
duce much finer detail by showing costs of the various labor 
operations or by dividing overhead into superintendence, . 
power, depreciation, small tools, supplies, etc. These break
downs are usually given in dollar figures, but some tabulations 
show them only as percentages of total cost or of sales. 

The functional breakdowns of manufacturing, selling and 
administrative costs have been disregarded in those surveys 
which have confined classification to types of expenses such 
as labor, materials and overhead. However, such groupings 
may differ from one survey to another. Thus, indirect labor 
may_ be included either in overhead or in total labor costs. 
A few surveys are confined to one or two elements of cost, 
for example, labor costs or taxes. 

Transportation is included in surveys of total delivered· 
costs, but is accounted for only partially in those which derive 
f.o.b. factory costs. Further, studies of delivered costs may be 
restricted to one producing region, may concentrate on one 
marketing region, may include transportation costs in national 
averages, or may reflect them in regional averages. 

The problem of estimating costs by stages of manufacture 
or for· separate processes assumes significant proportions on 
many occasions. Some studies carry cumulative costs through 
specific stages, paying little or no attention to changes in 
ownership, and simply adding up the costs of the separate 
processes; others utilize the prices charged. by the raw ma
terials producer rather than his costs. Thus the costs of canned 
vegetables may be derived by adding to canning costs either 
the farmers' costs of growing the vegetables or the prices 
the canners pay for the vegetables. 

Relating costs to specific products and sizes is another tech
nique which has been developed in varying degree. Cost figures 
have been derived for differences in the qualities of certain 
commodities, such as the various grades of gasoline. Some sur
veys have covered specific articles with detailed specifications; 
others have covered average costs for the whole range of quali
ties of a specific item; a few have been set up to develop aver
ages for large industrial groups such as nonferrous mining. 
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In most surveys of packaged products, average costs cover
ing all sizes are usually presented. However, in some cases, 
cost differentials have been developed for different sizes of 
containers, for example, No. 2 and No. 10 cans of vegetables. 

T:ypes of AutboriZiltion 

Another element influencing the cost data is the type of au
thorization under which the survey is made. The instrument 
of authorization may consist of legislation, court decisions, 
Congressional resolutions asking for inquiries, directives from 
the Presiden~ requests from other agencies, or a combination 
of these demands. Unfortunately the effect of the authoriza
tion is not always dear. Moreover it is not practicable to 
classify them because of the variety of components: even the 
authority given the individual agency may undergo changes 
through time; and some agencies prosecute surveys under 
several authorizations during a single period. 
· Many authorizations contain only general reference to costs; 
some include no mention of cost; others list specific inclusions 
or exclusions. In a few acts, Congress has stated which types 
of cost shall be considered and how they shall be valued. For 
example, the Bituminous Coal Act provides for weighted aver
age costs, including the depletion and depreciation charges 
used for purposes of determining income taxes. However, most 
agencies are free to decide how costs shall be estimated and 
how surveys shall be conducted, subject only to the review of 
the courts. Thus the Federal Trade Commission, except for 
its work on Robinson-Patman cases, determines the types of 
cost to be included and the bases for valuation. The Depart
ment of Justice, in utilizing costs in connection with antitrust 
cases, follows general rules of evidence in presenting such 
information, with no limitations on its treatment of costs other 
than the reactions of courts and juries. 

General authority to conduct surveys is the basis for certain 
cost projects of several agencies such as the Federal Trade 
Commission, the Agricultural Adjustment Administration and 
the Commodity Exchange Administration. The cost technique 
employed in such projects depends on the purpose at hand. 
For example, a study dealing with labor costs might segregate 
all labor costs from other elements, lumping direct and indirect 
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labor together; while a Bureau of Foreign and Domestic Com
merce survey of distribution costs would focus on the purchas
ing, storing, selling and delivering functions of the distributor, 
including labor as an element in each function. 

The franchise for undertaking the cost projects of some 
agencies is implicit in the: general authority to carry on non
regulatory functions. Thus cost information has been devel
oped as a phase of administrative control over construction 
projects by the Public Works Administration, the Tennessee 
Valley Authority, the Bureau of Reclamation, the Rural Elec
trification Administration and the Soil Conservation Service. 

Another aspect of authorization, with special bearing on the 
ability to secure information, is the power of an agency to 
compel disclosure of internal information or its ability to de- _ 
velop voluntary c~peration. Although private companies have 
supplied cost data freely in the case of most surveys, the 
authority of an agency to utilize the power of subpoena may 
on occasion have been very helpful. 

Methods of Conducting Suroeys 

The composition of cost data is strongly affected by· the 
methods followed in the underlying surveys. Control over the 
process of defining and estimating costs can be greatest when 
cost data are developed through an agency's own books, as 
in the cases of the Bureau of Indian Affairs, the Bureau of 
Reclamation, the Tennessee Valley Authority and the Public 
Works Administration. Similarly, control may be exercised 
to a considerable degree through field audits of the books of 
individual enterprises, as in certain surveys of the Agricultural 
Marketing Service, the Bureau of Agricultural Economics, the 
Tariff Commission and the Federal Trade Commission. 

There is somewhat less opportunity to control cost methods 
when a study is based on mail questionnaires, and for this 
reason attempts have been made to provide safeguards. Mail 
surveys have been implemented at times with uniform direc
tions for execution of the questionnaire. Some :tgencies, such 
as the Federal Trade Commission, ha\·e utilized spot audits 
to check the reliability of investigated items which differed 
widely from general averages; others have simply tabulated 
the mail returns. 
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During the first World War, the Federal Trade Commission 
occasionally employed private accounting firms to determine 
company costs through field audits. No other instance of such 
a procedure has come to light, since there has been no sub
sequent staff shortage comparable with that period. 

Because of legal requirements, such agencies as the Tariff 
Commission and the Bituminous Coal Division hold formal 
hearings to permit interested parties to comment on previously 
released t~ntative findings of fact or to furnish new cost in
formation. Such hearings may provide new data or additional 
checks on the material developed by the agency. 

Representativeness of Sample 

In gauging how reasonable it would be to apply the results 
of a survey, the representativeness of the sample covered may 
bear great weight. There are wide variations in sampling prac
tice. In the case of some surveys, notably those of the Bitu
minous Coal Division, substantially the entire industry is cov
ered. At the other extreme are studies devoted to one company, 
sometimes during one brief period, sometimes over a series of 
years. In the prosecution of cases, the Department of Justice 
and Federal Trade Commission usually devote their analyses 
to one company. The Tariff Commission, in studying cost 

trends for its own analyses, may confine its data to one or a 
few representative companies, although it does not follow this 
procedure in its formal investigations. The Bureau of Mines 
has published many engineering cost studies of individual 
operations for comparative purposes. 

Representativeness may be defined in terms of industrial 
coverage, geographical scope, types of operations, or types of 
qualities. The Tariff Commission's determinaton of repre
sentative . costs is based upon the need to compare costs of 
competing foreigt!_ and domestic products. Thus a domestic 
product which has not been in competition with a foreign 
product for reasons of physical characteristics, region of origin 
or point of sale, would not be included in a representative 
sample. The problem of sampling is complicated further by the 
fact that one survey may cover companies which are repr~ 
sentative of a particular producing region but not of the entire 
country; another survey may have covered companies which 
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are fairly satisfactory samples of the entire country although 
the companies included in any one region may not be repre
sentative of that area. 

Definition of Cost 

There is wide variety in attitude and practice regarding 
what ought to be included in cost and how the various ele
ments should be estimated. Some surveys have been affected 
largely by the .individual businessman's opinions as to the 
proper components of cost. Under such conditions audits be
come mere checks on accuracy. Other surveys have been 
based on rules setting forth acceptable elements and methods 
of valuation. The manual Uniform Contracts tmd Cost Ac
counting Definitions was developed by an interdepartmental 
conference of the Federal Trade Commission, the Departments 
of War, Navy, and Commerce, and the Council of National 
Defense, for use during the last war. It should be noted, how- -
ever, that the development of cost regulations has not been as 
extensive as the regulation of financial reports. 

On occasion, rulings providing fairly close control over 
cost definitions may have been worked out for field studies 
that remain unpublished. Since many such instructions are 
formulated verbally or through the unwritten rules of prac;. 
tice of an agency, it is often quite difficult for the outside 
student to evaluate a survey properly. 

The methods of investigation followed must be considered 
carefully if one intends to compare cost data pertaining to 
different periods and prepared by different agencies. For ex
ample, a number of cost surveys made in the bituminous coal 
industry have utilized such varying methods of information 
collection, classification, and valuation that comparative cost 
analyses of the data are subject to many qualifications. Cost · 
surveys were made by the Federal Trade Commission for 
1916-18 (a survey in 1920 was stopped by an injunction); by 
the United States Coal Commission for 1921-:zz; by the Na
tional Recovery Administration under the Bituminous Coal 
Code for November 193J to January 1935 (with a special labor 
cost study in May 1933); and a continuing survey has been 
conducted by the National Bituminous Coal Commission and 
by the Bituminous Coal Division of the Department of the 



300 APPENDIX A 

Interior from· 1936 to the present time. It should be noted, 
parenthetically, that some of this material was not tabulated 
and that all the tables were not published. 

Examination of the pertinent forms, and of the data re
leased through these studies, brings to light significant varia
tion in the ways in which costs were classified and combined. 
It is not clear, for example, that each agency obtained total 
costs for mine labor. The same type of labor was classed as 
"Mine Supervisory" in some surveys and as "Administrative 
Expense" in others. In some, mine office expense was included 
in .fixed ·'t:harges and general expense, and in others it was 
shown separately. Some surveys included selling with total 
costs while others eliminated sucJ:t costs; one included as a 
selling cost discounts allowed to wholesalers, i.e., the differ
ence between the prices to retailers and to wholesalers. 

In one survey, operator's statements were accepted at face 
value; in two others, they were corrected for items which 
seemed out of line with the general averages; in another, there 
were revisions based upon the 'judgment of the agency's staff. 
Differences in treatment are most apparent in the charges for 
depreciation and depletion; the Federal Trade Commission 
corrected such items on the basis of its own analysis; the U.S. 
Coal Commission accepted the operator's charges if they were 
based on the Bureau of Internal Revenue's valuations; while 
the National Recovery Administration, the National Bitu
minous Coal Commission and the Bituminous Coal Division of 
the Department of the Interior accepted the depreciation and 
depletion allowances permitted for income tax purposes, the 
latter two under Congressional mandate. 

Conclusion 

The body of cost information in the various agencies has 
considerable potential usefulness. It can be employed to make 
direct estimates for price analyses of certain products; it can 
be made an integral part of economic analyses; it can help to 
determine which are the danger points in setting up cost or 
escalator provisions for negotiated contracts; it shows promise 
of use in labor mediation, as a source of information on what 
wages an industry can afford to pay and what would be the 
effects of changes in labor conditions on costs; it offers aid in 
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formulating, designing, and administering new cost surveys; 
it provides benchmarks of costs for use in promoting effective 
management. 

The application of this information, however, is neither fool
proof nor simple. To obtain the full benefits of any survey one 
must make a comparative analysis of its background and deter
mine the needs to be met. Some results may be used directly, 
some may be useful with modification, others may be value
less. Although much of the useful source material is not gen
erally available at the present time, a considerable body of 
valuable information can be found in the published material. 
Utilization of the confidential data is, of course, confined to 
the federal agencies. 
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LENIN's famous slogan, "accounting and control are the chief, 
things necessary for the smooth and correct functioning of 
the first phase of the communist society," 8 has wide currency 
among Soviet economists, and the better part of their thinking 
is devoted to problems of cost accounting and price policy. 
Without formulating them ~ terms of modern theory (or 
connecting their practices with the theoretical work done else
where), they conceive of these questions in a manner deter
mined by the peculiar concept of economics which their litera
ture has made familiar.4 Unfortunately, a reliable judgment as 
to the efficiency of the Russian accounting system is rendered 
almost impossible by the frequent occurrence of "bottlenecks" 
which may be attributable as much to disproportions between 

1 This appendix is a segment of a larger srudy of the problems of eco
nomic planning in Soviet Russia by Paul A. Baran. In the large srudy, Mr. 
Baran attempts to show that deliberate socialist planning begins in Russia 
with the first Five Year Plan. The earlier period of War Communism 
was characterized by It system of emergency war regulations compli
cated by the political necessities of revolutionary action. 

J The author would like to express his great indebtedness to Professor 
Edward S. Mason for his encouragement and suggestions in connection 
with th.is srudy. Dr. Abram Bergson and Dr. P. M. Sweezy made valuable 
criticisms which are gratefully acknowledged. 

• State ll7ld Revolution (Vanguard Press, 1917), p. zo+ 
t "We do not have here a free play of prices as is usual in capitalist 

countries. We fix the prices of bread first of all. We fix the price of 
the industrial products. We ·are promoting a policy of lowering the 
COSts of production of industrial output, endeavoring at the same time 
to keep stable the price of agriculrural commodities. Is it not clear that 
such a particular and specific order does not exist on the market of the 
capitalist countries?" Joseph Stalin, Yoprosy Leninisma (Problems of 
Leninism, 11th ed., MOSCGW, 1939), p. Z3S. (This and other passages from 
Russian books and periodicals are translated by the author.) 

JOS 
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ambitious governmental aims and real possibilities as to errone-
. ous calculations and false economic decisions. It is obvious, for 
instance, that the famine in the year 1932-33 had nothing to do 
with good or bad price fixing, or with correct or artificial 
accounting. It was caused by a political action of the govern
ment, which underestimated the peasants' power of resistance 
(slaughtering of cattle, etc.) and disregarded the short run 
economic consequences of its precipitous political action. On 
the other hand, clear cases of calamities which occurred only 
because of errors in establishing price relationships are just as 
customary.• Certain features of Soviet price and cost calcula
tions can, however, be distinguished; they are then seen to 
represent a peculiar mixture of different methods, resulting in 
part from the tremendops strain under which the whole sys
tem works, in part also from rather dogmatic theoretical 
techniques. 

Generally speaking, the Russian planning system is based on 
a set of fundamental decisions, according to which the produc
tion and allocation of goods and services are directed with
out regard to their monetary valuation.• The social product 
of a year, consisting of a certain quantity of various commodi-

• At the XVIllth Congress of the Communist Party of the Soviet 
Vnion, V. M. Molotov reponed: "In the year 193s the Government had 
only to follow the suggestion of Comrade Stalin and to establish bonuses 
for delivery of cotton and tremendous successes were achieved in a 
very short time." (The Third Five Year Plan, Report to the XVIIIth 
Congress of the Communist Party of the Soviet Union, p. z6). Again, 
Trade Commissar A. Mikoyan remarked: "We had a muddle in the prices 
of textiles. The result was that the industry made surplus profits on 
some lines of output and incurrell heavy losses on others. Our business 
managers were anxious to produce more than the planned quantity of 
the profitable goods and not to produce at all the commodities whose 
production caused them a loss. These 'loss lines' are, however, just as 
important for us as the 'profit lines.' Now all that has been corrected!" 
Ibid., P· Z4o . 

• ~ccounting in money terms carried through the medium of prices 
does not suffice in a socialist economy. Accounting in terms of quan
titieS and qualities of products of labor (per piece., per weight unit, etc.) 
and in terms ·of labor hours is just as necessary. Without this latter 
type of accounting it is impossible to safeguard the right proportions 
in the development of the material production of the socialist society. 
H the accounting in kind in capitalist countries has only a statistical 
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ties, is distributed by the authority among competing uses. 
After the desired capital investment has been determined and 
the expected quantity of consumer goods estimated, the pros
pective amount of money income to be paid out is computed. 
By deducting therefrom the envisaged proceeds of direct taxa
tion and governmental borrowing, a figure is obtained which 
indicates the magnitude of the purchasing power remaining at 
the disposal of the population. For this purchasing power to be 
absorbed, the prices of goods and services offered to the con
sumer have to be fixed in such a way as to render their aggre
gate money value exactly equal to the amount distributed as 
income by the different governmental agencies. Since the gen
eral standard of living is extremely low, the resources allotted 
to the output of consumer goods are severely limited, and the 
list of these goods is accordingly sh~ryhus the "freedom of 
choice" left to the population is almo~illusory. While formally 
enjoying the right to select and to substitute, the population 
in fact has the alternatives of acquiring whatever goods are. 
available or foregoing the satisfaction of its most fundamental 
needs. If these collections of goods were produced in planned 
quantities and qualities, the consumer-though obtaining less 
"ophelimity" (but perhaps more "utility';) as compared with 
the state of affairs in which he could choose fully among 
various ways of spending his income-would still be able to 
transform his money income into some goods and services. 
Such an "ideal" situation has never been approached in fact. 
Even in the best periods since 1928-29 (the beginning of the 
first Five Year Plan) there has never been a time when ordinary 
consumers could spend their entire income on the limited list 
of commodities offered by the government stores.7 Formal prob-: 

impottance and some interest from the viewpoint of. business cycle 
research. in the socialist society it is of paramount practical significance. 
••• The money income of the population being fixed, the prices fixed 
by the government determine the partition of the social product into 
a fund of consumption and a fund of accumulation." S. Atlas in Prob
lemy Economiki, No. 4t 1939· 

' Hence the frequent appearance of large amounts of "floating" pur
chasing power which in the legal channels meet no regular supply and 
thus drive the prices on the "underground markets" up to fantastic 
levels. (See the dispatches of Mr. G. E. R. Gedye in the New York 
T~s, September 11-u, 1940.) A simple "quantity equation" explains 
these inflationary phenomena. 
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lems are not separable from the material contents of planning. 
Where guns or machines are more important than butter, there 
is little butter. Freedom of choice, maintained by the distribu
tion of "general purchasing power" which can be used accord
ing to individual tastes, has meant privation at a time when 
bare necessities have been unobtainable. To limit this "freedom" 
by offering only a certain number of commodities, but in suffi
cient quantities and qualities, may provide a more or less com
plete satisfaction of wants. Inasmuch as the part of the social 
product 1devoted to "Sphere A" (as the Russians call the in
vestment goods industries, armament industries, etc.) was ex
tended to the limit, while the quantities assigned to consump
tion (Sphere B) were confined to existence minima, difficulties 
would have arisen even if the planning mechanism had worked 
with the highest precision. Disasters like bad harvests and 
failures by some economic units to live up to their estimates 
would create gaps on the supply side that would upset all "pro
portions" even if these proportions had been calculated as care
fully as possible. These gaps--which in a community working 
not for guns but for butter, or endowed with rich reserves 
f~om previous years, could easily be filled with the help of 
emergency stores accumulated for such purposes 8-necessarily 
lead in_ Russia to shortages and "bottlenecks" which disrupt 
the planned exchange of income and commodities. 

A correct solution of the pricing problem could create a 
system of relative j>rices which would direct the resources as
signed to the satisf;~ction of consumer needs into their most 
effective employment. The quantity of these resources, how
ever, and the extent to which the shortage of all consumer 
goods is permitted to prevail, depend on the preference scale 
of the authority, on the country's natural resources, and on 
the productivity of its labor. As long as the first condition per
sists as it has, and the last two factors are underdeveloped, the 
only function left to an adequate price and cost accounting 

• This explains in part the comparative ease with which the German 
planners achieved their goal of reannament. The Hitler government 
began work on the basis of large unused Cllpacities, of idle reserves of 
qualified workers, and was able to take over an established economic 
system. The cooperation of all the economically dominant strata of the 
German population, aid from abroad. and the continuity of business 
management are other factors which also facilitated the huge investment 
of resources in armament industries. 
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system is to maximize the results of the economic activity 
on the basis of the fundamental decisions and conditions as 
given. It is difficult, therefore, to agree with A. P. Lerner 8 

when he insists that the planning authority should confine itself 
to the enforcement of the basic principle that "price must be 
made equal to marginal cost." Such a policy would be appro-
priate only if the planning authority believed that its function 
should ''wither away," and intended to leave the allocation 
of the nation's resources to the choice of the consumers. De
sirable as it may appear, there is no reason to regard such a 
policy as a sine qua non. \Vhile it is true that consumer goods, 
once their aggregate quantity has been established, should be 
priced according to this principle in order to maximize the 
satisfaction derived from them, the decision about this aggre
gate quantity itself (or in other words, about the rate of ac
cumulation which is desired) would have to remain at the 
discretion of the·planning authority. The time preference of 
the community as a whole may be different from the time · 
preference of its individual members; the government may re
fuse to rely upon voluntary savings attracted by a high interest 
rate (as proposed by Enrico Barone); or it may wish to make 
extra profits on some commodities (with a view to curtailing 
their consumption) and to incur losses on others (with the in
tention of sponsoring their consumption). Such decisions are 
to be expected if planning involves a certain definite economic 
policy, be it rearmament, industrialization, or some other 
change in the economic structure of the country. To deprive 
the planning authority of the right to pursue such a policy, to 
limit its function merely to the execution of consumers' ballots, 
would reduce to absurdity the whole idea of a centralized 
direction of economic affairs. Moreover, this centralized direc
tion may possibly (but not necessarily) represent the more 
"rational" set of preferences, measured in terms of maximum 
welfare, as compared with the outcome of consumers' choices 
which could be (and are) governed by very doubtful"tastes. "to 

'Economic Juumlll, 1937. p. %'70-
IISee R. F. Kahn. "Some Notes on Ideal Output," Economic JOUT'IIIll, 

Vol. 4S (l\luch 19JS), pp. •-H· Of cow:se. it is an entirely different 
problem to determine what represents the optimum method of reaching 
the aims of state economic policy. It is quite possible that selling at 
marginal COSts combined with strong propaganda campaigns designed to 
influence existing demand and to create new demand, with administra-



310 APPENDIX B 

But even though selling prices, which represent govern
mental decision as to distribution of wealth and employment 
of resources, need not necessarily be identical or even pro
portionate to costs, the P,.oper calculation of these costs is 
imperative. Only by carrying through this calculation can the 
planning authority obtain indispensable information as to how 
much every economic decision means in terms of alternative 
choices. Thus the Russians appear to be on the right track, in 
principle, in treating their prices as a sum of different elements. 
"The final retail price is composed of ( 1) the costs of produc
tion, ( 2) general oncosts of administration, wholesale distribu
tion, etc., (3) profit of the enterprise, (4) turnover tax (sales 
tax), (5) retail expenses which again may be split into oncosts 
of doing business and profits." 11 All these items may be classi
fied for our purposes into two main categories: costs within 
the broad meaning of the term, on the one hand, and contribu
tions toward accumulation of capital, on the other. "The prices 
fixed by the Government and the extent of their deviation 
from costs thus depend on concrete considerations of economic 
policy in every given period," 12 and the magnitude of the 
second component of price cannot possibly be treated except 
in connection with specific problems. The turnover tax, which 
is not uniform for all goods, is varied according to numerous 
considerations; 13 the profit rates for different industries also 

rive measures forbidding and permitting certain types of consumption, 
or with a system of taxation that redistributed the national income, 
would lead to the most desirable results. This question cannot, how
ever, be dealt with theoretically; its answer depends on concrete con
ditions in different countries. Whereas the German authorities even 
under the Weimar Republic taxed wages at the .source of income and 
made the employer responsible for the remittances (because the govern
ment was not certain of obtaining payment from the wage earner him
self), the British tax morale permitted full wage disbursement without 
endangering fiscal receipts. In a country like Russia, all indirect devices 
like taxation, advertising, etc., would certainly prove less efficient from 
the viewpoint of the government than a direct policy of price fixing. 

n S. Atlas, op. cit., p. 84. 
12 I. G. Gorelik, Metodika Plmirovmi4, Tsbomoi Metalurgii (Methods 

of Planning in the Metal Industry, Moscow, 1937), P· 94· 
IS The aggregate amount "syphoned out" by means of direct taxation 

and borrowing is very small compared with the total revenue derived 
from the turnover tax. The expedient of indirect taxation rather than of 
outright price increases or of higher income taxes is relied upon to 
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are fixed with regard to the desirability of their expansion; fi.. 
nally retail earnings vary with the character of the store and 
with the type of commodity. An investigation of such price fix
ing practices-very similar, by the ~ay, to the policy in this 
field adopted in Germany-would require a broad examination 
of the development of different branches of the Russian econ
omy and could be successfully undertaken only as part of· a 
general appraisal of the way in which this development is 
regulated. 

We are not, however, primarily interested in this aspect of 
the problem, for government influence upon the final price is 
obvious, and the fact that this price is set by fiat is frankly 
admitted. Of much greater concern is the far more compli
cated chain of problems connected with the notion of costs. 

3 

The devices employed in the calculation of costs-though
widely discussed in the literature 1'-correspond neither to 
the behavior envisaged in the "pure theory of socialist eco
nomics" nor to the "rational attitude" assumed in "bourgeois" 
economics. They resemble rather the practical policy of busi
nessmen as recently described.111 This is particularly strange 
since the reasons which induce the private entrepre~eur to 
deviate from the rationale elaborated by theory, and to at
tempt to maximize his profits and safeguard his investment 
according to institutional data and concrete market_conditions, 
do not apply at all in a planned economy where the state as 
monopolist is in possession of the powerful tool of price fixing 
and not only could but should (for the sake of its own calcu
lation) employ the most modem techniques of economic anal
ysis. But as "bourgeois" economics is mercilessly condemned, 
even its formal achievements are widely ignored. 

eliminate excess purchasing power mainly for political and psychological 
reasons. Moreover, the flexibility of this tax, which varies from com
modity to commodity, renders it a powerful tool for adjustment of 
prices to unexpected changes in conditions. 

11 Unfortunately accessible only to a limited extent in this country, 
and apparently difficult to discover even in Russia. The most important 
work in this field is embodied in governmental instructions and circulars 
which are very seldom published. 

15 See. for example, Hall and Hitch in Orford Ec011011Zic Papers, No. z. 
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On the other hand certain difficulties which worry the 
economist outside the Soviet ~nion are easily disposed of in 
that country. The question of whether to calculate raw mate
rials, for example, according to their original value (first in, 
first out) _or their replacement value (last in, first out) is no 
problem at all. All raw materials are acquired at a fixed price 
and their valuation remains unchanged over an accounting 
period.18 Original price and replacement price are equal (at 
least during this accounting period, which is long enough f~r 
all practical purposes) no matter what the changes in scarcity 
conditions may be.U The same applies to all labor and to all 
"purchases from other entrepreneurs," which are contracted for 
on the basis of fixed prices and therefore cause no cost account- . 
ing difficulties. 

The problems arise exactly as they do in priva't:e enterprise. 
The proper allowance for depreciation and the task of deter
mining joint costs are dealt with according to a rule of thumb, 
unsatisfactory though it may be. 

The ruling formula, applied by practically all enterprises 
and enforced by the Soviet authorities, may be briefly ex
pressed as follows: 

. . _ (OV- AV + RE) · 100 
AmortiZation Rate - LT . OV 

where OV = original value, A V = actual value, RE = repair 
ts "Fixed prices of raw materials, semi-finished goods, fuel and power 

are established for the enterprise at the beginning of an accounting 
period and remain regularly unchanged during the year." D. S. Levin 
and M. G. Polyakov, KalkulirO'IJtmie sebestoimosti produktsii miamoi 
promyshlennosti {Cost Calculation in the Meat Packing Industry, Mos
cow-Leningrad, 1926), p. 37· 

lf In this connection an argument of Professor von Hayek in Eco
nomictl {May 1940), is imponant. The adjustment of prices over a period 
of time is cenainly less effective than an instantaneous adjustment. 
Professor von Hayek believes that only the market provides such an 
iotmediate reaction of price to changes in conditions. This would be 
true, however, only if the market were perfect. The same reasons which 
make it impossible for the planning authority to change prices "every 
fonnight" seem to inhibit large corporations from altering their price 
lists more frequently than is absolutely necessary. Besides, the technical 
difficulties which would arise in case of such frequent changes, the 
annoyance to the buyers, who would have to change their calculations 
unceasingly, seem to make a certain "rigidity" of prices unavoidable 
even in the market economy. 
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expenses, L T = lifetime of the equipment. This formula, how
ever, involves the difficulty of ascertaining the actual value of 
the plant. It was solved in the first years of Russian planning 
by periodical (mostly annual) expert appraisal which estab
lished the actual value as well as the loss in the original value 
incurred ·by operation. It was soon discovered that this proce
dure, correct as it might appear, involved extremely arbitrary 
valuations, estimates and judgments, which not only yielded 
unreliable figures, but resulted in considerable red tape, inter
rupted normal w9rk for the period of revaluation, etc.18 On 
the other hand, it was the only possible way of calculating, 
as the plants had not been built or bought by their current 
proprietor (the state), but had originated before nationaliza
tion. Thus their value could not be established except by a new 
appraisal which would take account of far-reaching changes in 
general conditions. . 

As soon as new plants built by the planning authority went 
into operation, original cost data were readily available. The 
appraisal device, repugnant for many reasons, was given up, 
and the same formula was applied on a somewhat different 
basis. OV - A V came· to be regarded as a fixed magnitude 
elaborated by the planning authority.19 According to techno
logical data (life of the equipment, its productive ability on 
the basis of a certain number of work hours) the central board 
fixes depreciation quotas which have to be added to the direct 
or prime costs, regardless of the real lifetime or the actual pro
ductivity of the plant in question. This approach, however, 
makes the quotas altogether arbitrary. The life of the equip
ment may be shorter or longer than assumed (depending 
heavily, among other things, on the care with which the work
ers handle it), its technical productivity smaller or greater, 

IB "There are three approaches to the valuation of fixed equipment: 
(I) original value, h) replacement value, (J) original value less wear 
and tear. As yearly reappraisal of the fixed equipment is very difficult, 
and involves great expense in money, time and labor, the plants are 
appraised according to their original value, i.e., the value they had when 
they began to function." A. Arakelyan in Problemy Ec011011Ziki, 1938, 
No. S'· 

11 "In calculating the depreciation of the original value, a norm is 
used which is fixed by the government." See for details, D. S. Levin 
and M. G. Polyakov, op. cit., pp. 24 n seq. 
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but the regulating authorities pay no attention to these funda
mental questions in fixing their rules. 20 The enterprises may 
make additional profits if the equipment lasts longer than its 
assumed lifetime, or incur unexpected losses if the cumulated 
quotas fail to provide them with the value of the outworn 
plant.21 It is evident that the remedy of adopting "technologi
cal" amortization quotas according to experience in capitalist 
countries is a questionable one. A machine which lasts ten 
years in this country may not be able to stand Russian treat
ment for longer than five years.22 Great as this difficulo/ may 
be, the method itself would not be open to as much criticism 

10 "The obligatory inclusion of depreciation quotas in the calculation 
of costs of output leads to an accumulation of an amortization fund 
independently of the financial result of the activity of the given cor
poration." V. G. Dolgov, Analiz GodO'IJogo otcheta i balam11 khoziastven
nych organisatsii (Analysis of Annual Reports and Balance Sheets of 
Business Enterprises, Moscow, 1937), p. 23. 

11 "Since the question of correctness of the amortization quotas is of 
gre~t importance, as these quotas strongly influence the cost figures they 
have to be revised regularly. It is necessary to examine whether they 
r::eally correspond to the effective wear and tear and, in cases of large 
deviations, the reasons for these disproportions have to be clarified." 
V. G. Dolgov, op. cit. Another author puts the question more strongly: 
"The acting norms of amortization are not revised and are calculated 
very often in accordance with foreign price lists. They do not corre
spond to a smaller or larger extent with the real technical wear and 
tear of the means of production. That is particularly true when they are 
taken over from accounting materials supplied by capitalist enterprises 
without being properly qualified and without due regard for the par
ticular reasons for certain depreciation practice applied abroad. Our 
legislation adopting these high amortization quotas had in view the 
possibility of capital accumulation necessary not only for reproduction 
of the equipment in its original form, but sufficient for its reconstruction 
on a higher technical level. Such a viewpoint demands an increase of 
amortization quotas which have to finance the construction of new 
enterprises not only after the old ones are worn out, but much earlier 
than that, because of the higher rentability of more modem installments 
• • • That makes our solution of the amortization question rather a 
matter of definition agreed upon between economic authorities." A. I. 
Rothstein, Problemy promyshlennoi statiski " SSSR (Leningrad, 1936), 
pp. 288 et seq. This book, which seems to be by far the best in this field 
in Russian literature, should be consulted on all questions connected with 
the problem at hand. 

tz Agricultural tractors serve in Russia at most 10,000 work hours, and 
need three general repairs, whereas in this country their term of service 
is usually estimated to be at least twice as great. 
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as the principle of exclusive regard for OTiginal values. To base 
depreciation calculations on these values (which in addition 
are corrected for changes in the "price level" and represent 
deflated figures of very doubtful accuracy) is to give a com
pletely distoned cost picture which includes considerable 
amounts of outlay that are entirely unrelated to amortization. 
The Russian economists realize this quite well, but maintain 
that the procedure is rational by pointing to the necessity of 
capital accumulation. But even though the necessity exists, it 
is entirely inadmissible to work in additional profits and earn
ings under the heading of costs (first element of pricing) after 
profits, taxes, etc. (second element) have been accounted for 
separately. 

Since the worn-out plant can usually be rebuilt at consider
ably lower cost than was incurred in the construction of d.e 
original one,23 and since technical progress makes possible the 
introduction of better and more productive machines and 
tools. the system of calculating depreciation on the basis of . 
original values obviously deprives the planning authority of 
correct information about the costs of producing a unit of out
put. and makes vinually impossible a valid comparison between 
different techniques of production. Cost figures which are re
garded as low (in comparison with other enterprises) may in 
reality be very high. and include vast amounts of hidden prof
its; high cost figures may lead to an erroneous impression of 
real scarcity conditions. as their magnitude may be determined 
by overvaluation of an old plant. These mistakes might be 
corrected by the consumer if by shifting his demand from the 
"too expensiye" goods to the "cheaper'' ones he could force 
the authority to impute the resulting market price to the capi
tal goods and thus revaluate plant and equipment. But as 
under Russian conditions the better part of the demand is 
not consumer's demand. but demand originating within the 
four walls of the planning board, the problem can be solved 
only by "trial and error.'' by a very conscious application 
of the t4tormement method. and by careful imputation of 

II This statement, however, must be qualified in the case of the 
Soviet Union. Insofar as importl!d machines or parts of machines are 
necessary for the renewal of the plant, and foreign exchange is scarce. 

_ the renewal, in tenns of Ros:sian evaluations, may be more expensive 
than the original plant-depending on the given situation of the Ros:sian 
balance of payments. 



316 . APPENDIX B 

the value (however estimated) of the finished product to the 
value of capital goods. Since the entire capital accumulation 
is controlled by the central authority and technical innova
tions are directed according to its decisions, this practice would 
by no means exclude the possibility of sponsoring investment 
in industries which incur losses. It would, however, make it 
feasible to calculate how much this "protection" costS in 
terms of alternative uses. But it is precisely this application 
of cost calculation that the methods employed in Russia ex
clude. It is therefore entirely impossible to conclude whether 
the amount of waste is minimized, whether the desired aims 
are reached with the employment of the least investment 
of resources, or whether mobilization of the available re
sources could furnish better results. Once again the scarcity 
prevailing throughout the country (particularly as measured 
by the yardstick of governmental goals) precludes a proper 
appraisal of the adopted techniques. Since this scarcity is par
ticularly marked 'with regard to capital goods, and since labor 
is cheap, all labor-saving devices have to break through the 
wall of adverse- ,Profitabilities .. Even without taking account 
of interest on capital, which does not exist in Russia except 
for short term money and governmental loans, the expensive
ness of capital goods, the extremely high valuation of machines 
and tools imported from aboard (they are still necessary for 
many new installations) tend to make the average total costS 
of a. unit of output in new plants higher than in the old ones. 
Nevertheless they coexist; the most up-to-date plants working 
with heavy accounting losses are kept running alongside the old 
prewar establishments making high profits. The only progressive 
equilibration of this abnormal state of affairs is, in the opinion 
of the government, accelerated accumulation of capital, an in
dependence of "expensive" foreign supplies, and an increase in 
the productivity of labor. 

4 

As Max Weber once remarked, historical materialism is not 
a horse-cab from which the passenger may alight whenever he 
pleases. The strong interdependence of the degree of develop
ment of Produktivkriifte and the corresponding Produktions
verhiilmisse cannot be disregarded without heavy penalties. 
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The endeavor to impose upon a backward, agricultural coun
try a highly organized, precisely functioning and thoroughly, 
calculated economic system must necessarily involve stupen-l 
dous losses in life and goods. No country can neglect with 
impunity the law of comparative costs; nor can it enforce 
a saving of over so percent of the national income without 
inflicting privation and suffering upon its population. This is 
particularly true if the productivity of labor (as Colin Clark 
demonstrated strikingly in his illuminating Conditions of Eco
nomic Progress) is as low as it is in Russia. Even if the time 
preference of the Russian population were not converted into 
its negative, but were allowed to underlie all the economic 
activities of the country, the nation would still. live on a low 
level of income as compared with the industrially advanced 
countries of the world. All the details of planning technique, 
taken for what they are worth, are of secondary importance 
in the light of these basic facts. Many things could be done 
better, commodities that are needed could be produced and 
conveyed to the consumer, goods regarded as "necessary," but 
which pile up on the shelves of the shops, could remain un
manufactured. Yet all these improvements, important as they 
are, cannot decide the fate of the experiment. One of the most 
brilliant economists in the Communist Party, the late E. Prt:o
brazhenski, remarked: " .•• in our country where the central
ized planned economy of the proletariat has been established 
and the law of value has been limited or replaced by the plan
ning principle, foresight and knowledge play an exceptional 
role as compared with the capitalist economy. Errors in fore
sight committed by our central leadership may have much 
heavier consequences than errors committed by managers of 
private enterprises where mistakes in one direction are often 
cancelled out by mistakes in the opposite direction according to 
the law of great numbers." 24 These words were prophetic. The 
mistakes and errors of the "central leadership" have been nu
merous. Its unwillingness to make use of advanced economic 
science, its . undiscriminating adoration of the machine, its 
power to disregard the consumer as an economic as well as a 
political "voter" -may be only aspects of the backwardness of 
the country. But it is wrong to say that, "It is the ability to solve 

11 E. Preobrazhenski. NO'IJaia Ekonomik11 (New Economics, Moscow, 
1916), pp. n n seq. 
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in a lasting manner these various price problems rather than 
any technological accomplishments that will afford the test 
of the adequacy and feasibility of the Soviet program of eco
nomic expansion.;" 25 Rather, the extent to which the system 
will be able to eliminate scarcity and to raise the productivity 
of labor will finally determine the success or the failure of 
the entire undertaking. 

. · The economic theory of socialism is just as useless in mat
ters of economic policy under a planned economy as the theory 
of pure competition is in capitalist countries. Free competition 
is incompatible with large scale enterprise. Economic liberalism 
is impossible in a world of monopolies, oligopolies and im
perialism. Rational socialist planning cannot coexist with pov
erty, with armaments, with autarchy, with "primary accumula
tion of capital." Formal questions of planning are inseparable 
from the material content of the planning. 

The study of the economic policy of Russia, of the ways and 
means employed by Soviet planners, is thus not a study of so-

- cialist economics. Whether it is the study of failure to con
struct a socialist society in a single backward country, or the 
study of an early stage of socialist economics of the future 
may be left to the decision of history. It is, however, neces
sary and valuable. It can supply us ·with information as to how 
successes can be achieved (even if they could be reached in 
other countries, under more favorable conditions, more 
cheaply, with less sacrifices, less waste, less irrationality). It 
·can provide us, moreover, with some indispensable knowledge 
of how mistakes and disasterS can be avoided . 

. u A. Gourvitch, in Americtm Economic Re'V_it'W, Supplement (1936), 
p. z8z. · 
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THE REPLACEMENT OF 
DEPRECIABLE ASSETS 

FEw branches of industrial practice are subject to greater con
fusion than that concerned with the replacement of durable 
assets. It is . therefore appropriate, in a report on cost-price 
relations, to examine the principles of correct practice and 
survey customary procedures. Some of the difficulties result 
from ex parte preparation of estimates. Frequently both the 
suggestion and the cost estimates for replacing a machine come 
from a prospective salesman for the new machine.1 Although 
the more reliable tool-makers 2 value the goodwill of the manu
facturer too highly to sell him a machine which they have no 
reason to believe is economical, the ex parte position of the 
estimator is not conducive to the most objective study of re-
placement problems. · 

Not many firms have any adequate method of determining 
when the possibility of replacement should be explored. If 
direct or indirect coru of production move out of line, a 
budget may set the management looking for possible ways 
of reducing costs, but no budget in itself can show when a 

1 The term machine will be used throughout this appendix to denote 
any depreciable asset. In addition to machinery itself this usage will. 
thus include such assets as buildings, production layouts, and process 
patents. 

1 The term includes construction companies, production engineers, 
etc. In this connection it is interesting to note the published advice of 
H. K. Ferguson, head of a large building construction firm, in an article 
in Factory Mainte7lll1lce and Management (Vol. 9S• No. 4. pp. 42-45) 
entitled "To Build or Not to Build." He repeatedly states that no finn 
should build if it can reasonably avoid building by simplifying the line, 
rearranging departments, leasing space, etc. Further, "it is never safe 
to build when more than half the cost of land and buildings must be 
borrowed." Finally, "no business should build itself into such a position 
that. because of heavy expenditures for plant and equipment it is 
intpossible to • • • break even ot better during the nen depression on 
so percent of production volume." 

J:U 
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machine is approaching the point of obsolescence. No auto
matic procedure will reveal the answer even to the simpler 
question of when to replace a machine with an identical ma
chine which will have lower operating and maintenance costs. 
It would appear that usual practice is to maintain a machine 
until some person, master mechanic, foreman, superintendent 
or salesman, has a "hunch" that it might be well to replace it. 
Estimates are then made of the saving that could be effected, 
and if this amount is sufficient to "pay for the machine" in 
"a short period" the change is instituted. 

The most casual examination of the files of a journal dealing 
with the problems of production executives (such as Factor] 
Management and Maintenance) will convince the reader that 
this sort of procedure is unsatisfactory. Consider such a sim
ple m~tter as the alteration of a low power factor. Unlike most 
wasteful practices, the existence of this "leak" is presented to 
business executives every month if the electric utility has 
the usual penalty clause for a low power factor. Yet over a 
period of about ten years, at least three or four articles or 
notes appear each year telling of the phenomenal savings some 
(.':Ompany has achieved by installing capacitors or synchronous 
motors. The technique for making the saving was well known, 
and it had been shown applicable to almost any plant using 
electric motor driven machinery. Nevertheless, a large number 
of firms postponed making any investigation of the possible 
savings for years,3 when the usual experience was to find sav
ings "paying for" capacitors in a very short time. 

1. The Age of Depreciable Assets in Use 

It is not possible to obtain an accurate picture of the age 
distribution of all machines in use, but the available data indi
cate that a. very large proportion of the machinery that was 
functioning in 1939 was so old that its continued use was un
likely to be economical. Mere age, of course, is no evidence 
that a machine should be retired. Some types of machine may 
still be economical after fifty years of service; others may be 
obsolete after two or three years. Furthermore, the use made 
of the machine by different plants will influence the time of 

I Replacement could conceivably have been postponed because of lack 
of funds or credit. 
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obsolescence markedly. A thirty-year-old freight car may be 
quite economical for meeting a short peak demand but eX·; 
cessively costly for contil\uous use. These variations betWeen 
types of machine and usage are further complicated by the 
different "life experiences" of apparently identical urtits. With 
so many factors to be considered, any over-all examination of 
age of machines must not be understood to indicate the arttount 
of obsolete machinery but rather to suggest the range of issues 
involved in the problem of replacement. 

The most generalized approach to this problem is the study 
of the durable goods inventory as a whole. Terborgh has 
pointed out that the durable goods inventory comprises more 
than half of the total national wealth in the United States and 
more than three fourths of the wealth exclusive of land and 
natural resources. He estimates further that this inventory 
contains ten to fifteen years' consumption at the current rate. 
Since 1930 the age distribution of the goods in this inventory 
has altered markedly. Apparently there were in 1939 a greater 
number of durable goods than ten years previousiy, but the 
amount of service life remaining in these goods was on the 
average enough less to give the total inventory the same pros
pective stock of services.4 Only a portion of the large stock 
of durable goods consists of instruments of production (and 
thus bears on the general problem of cost-price relationships). 
Of the estimated 360 billion dollars expended for durable goods 
during the twenty years from 1919 to 1938 only about 37 per
cent went into producers' plant and equipment.5 

Turning from the over-all picture, which shows that "the 
gap between the average quality and condition of durable 
goods in use and the best that current technology affords is 
• • . much wider than before the depression" 6 to the case of 
specific durable goods, we get a more definite impression of 
over-age machines. 

In 1915 only 44 percent of machine tools in use were more 
than ten years old; in 1930 this percentage had risen to 48; in 
1935 it was 65; and by 1940 the proportion had risen to 70 

• "Present Position of the Durable Goods Inventory," George Ter
borgh, Federlll Re1erw Bulletin (October 11}40), p. 1041. 

1 Compiled from George Terborgh, "Estimated Expenditures for 
Durable Goods," Federlll ReseFtJe Bulletin (September 1939), p. 731. 

• George Terborgh, "Present Position of the Durable Goods Inven
tory," loc. cit., p. 1043. 
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percent.' The situation with respect to railway equipment is 
even more striking, and here the trend toward increasing 
amounts of old equipment is of even longer standing. In 1930 
20 percent of railroad locomotives were less than ten years of 
age-a "normal condition" only if locomotives have a fifty-year 
life. By 1940 the proportion had shrunk to 6 percent 8-a "nor
mal condition" only with a locomotive life of one hundred 
and sixty-seven years! 

The age distribution of freight cars falls within narrower 
bounds than that of locomotives, as is evident from the follow
ing table: 

AGE DISTRIBUTION OF CARS ON HAND
JANUARY I, 1940. 

. Class I Railways 

Presenl 
Age Total Percenl of Cumulative Percent 

Group· on Hand Total 0W111!d of Total 

I- 5 152,787 9·34 9·34 
6-10 76,863 4·70 14.04 

11-15 327,422 20.01 34·05 
16-20 377,164 23.05 57·10 
21-25 301,638 18.43 75-53 
Over25 400,317 24·47 
Total Owned 
Jan. r, 1940 1,636,191 100.00 

• American Railway Car Institute Bulletin, Statistics of Car Building and CaT 
Repairing (1939)· 

This study by the American Railway Car Institute reveals that 
less than one seventh of the railway freight cars are less than 
ten years of age while three sevenths are between ten and 
twenty years old. Stated in another way, this means that half 
a million fewer railway freight cars were purchased during the 
193o's than during the 192o's. It is shown also that the replace
ment rate in the 1920's was roughly equal to that of previous 
years. The virtual absence of replacement in the early 193o's 
was a result of the loss in railway traffic, and the replacements 

r "How Industry, Labor and Government Can Help America," Factory 
M111111gement t.md Mainten1111ce, Vol. 911. No. 8 (August 1940), p. A31. 

• Terborgh, loc. cit., p. 104z. 
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of 1934-39 were only half of normaL With increasing traffic 
the railroads must face the problem of determining whether ; 
it is cheaper to buy new cars or to run the old cars in the face ' 
of increasing repair costs. Since almost a quarter of the cars 
are over twenty-five years of age, the replacement problem 
is of major concern to the railroads; it seems probable that cars 
of this age are seldom economical for anything but peak loads 
or special services. 8 

When the effects of a secular decline in use are combined 
with the effects of cyclical depression the replacement of 
durable goods may be very seriously curtailed. This was the 
case with freight cars and is also the case with steam engines. 
Two thirds of the steam engines in use in 1940 were over 
twenty years old.10 The maximum "life" for steam engines 
commonly accepted in the calculation of depreciation is 
twenty-five years.11 Where technological advance is not only 
rapid but also of considerable magnitude, the situation is less 
striking in terms of age of machines than in terms of the propor
tion of machinery which could be replaced economically~ 
Under such circumstances it is even more important that sys
tematic and periodic studies of the possibility of replacement 
be made if profits are to be maximized. 

2. Steps in the Replacement Problem 

There are three phases of the replacement problem: ( 1} to 
determine whether any given machine should be_ replaced by 

I Any study of the age distribution of assets must take into account 
the fact that the lives of individual assets of the same kind vary just as 
the lives of human beings. Robley Winfrey in a monograph entided 
"Statistical Analyses of Industrial Property Retirements" (Bulletin ur, 
Iowa Engineering Experiment Station) presents retirement and survivor 
curves for 176 di1ferent sets of data. An example of the extreme spread 
of life is seen in three groups of small distribution transformers used 
by midwestern power companies (curves 145, 147, 149). One group of 
u6 had an average life of 5.8 years with the maximum life of any 
individual 13.5 years. A second group of 116 transformers with an aver
age life of 11.0 years had a maximum of ZJ·5 years. An asset which 
would appear to be highly standardized but which had a wide life 
range is a sample of 939 cast-iron electric car wheels used by the Mil
waukee Electric Railway and Light Company (curve 31). The average 
life was 30.500 car miles md the maximum Bz,soo car miles. 

lt F6&tury Mtm~~gement tmd MllimeJumee (August 1940), p. A3z. 
uSee W. A. Paton, A.ccormtlltlti Hlllldbook (Ronald Press, •93z). 
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some one of a number of other given machines (or the service the 
machine renders purchased as such), (1) to determine the pos
sible alternatives to the continued use of any given asset, and 
( 3) to determine when such studies of depreciable assets are 
needed. It can readily be seen that these questions must be 
answered in reverse order. Sometimes the need for studying 
the replacement of an asset is thrust upon the management by 
the breakdown of the machine, but such occurrences cannot 
be made the basis of a system of replacement. This problem 
of knowing when to study replacement possibilities can be 
solved arbitrarily by a rule that every asset shall be studied, 
say, ooce a year. Robert M. Gaylord, president of the Ingersoll 
Milling Machine Company, recommends a periodic check on 
equipment for replacement possibilities. Few firms have any 
systematic policy with respect to periodic checking for the 
possibility of replacement.12 His company, producing machine 
tools, had been selling its machines on the basis of economy 
studies for years, but hot until19Z7 did the management con
sciously shift from a replacement policy of "Will it run?" to 
"Can it be done cheaper or better?" At this time the company 
adopted a policy of checking on every machine at the end of 
ten years. The difficulty with any arbitrary period for exami
nation is that in some cases· it will be much too frequent and 
in others not nearly often enough. Since there is considerable 
expense involved in making estimates, some balance must be 
struck between the cost of making more frequent examinations 
and the. savings that can be achieved in this way. While some 
firms may habitually replace assets too soon, it is doubtful if 
any .firm spends too much money in exploring the possibilities 
of replacing present assets.13 

The problem of determining the possible alternatives is al
most as difficult and as badly handled in practice as the whole 
subject of knowing when to study replacement possibilities. 
It is the responsibility of the engineering staff to know all the 
methods whereby the stream of services rendered by the asset 
can be obtained. The search for ·these possibilities requires at 

liRobert M. Gaylord, "When to Buy New Equipment." Factory 
tmd Industrial Mtm~~gement (July 193z), pp. :z7:z-7+ 

u This exploration of possibilities of replacement with presendy known 
assets must not be confused with research and development work to 
discover new techniques. 



DEPRECIABLE ASSETS 317 
times a high order of imagination, bordering on the realm of 
discovery. For instance, Grant 14 cites a town which .in pur
chasing an old gravity feed-water supply employed an engineer 
who failed to imagine the possibility of pumping water from 
wells. Three or four years later the state Board of Health sug-
gested this possibility. . 

When the management has decided to make a study of re
placement possibilities and the engineering staff has determined 
the alternatives, the central problem of estimating whether or 
not it will pay to purchase new assets can be approached. The 
economist's answer to the problem is outlined in Chapter VII. 
The approach of the next section of this appendix will be that 
of the businessman or engineer.15 

3· When Is It Profitable to Replace a Machine? 

A sufficiently accurate answer to this question, when the re
placements being considered are deemed to have about equal 
life, can be obtained by way of the three following questions: 10 

( 1) What annual savings can be expected from using the ma
chine at the expected level of output? ( z) What will be the 
annual charge necessary to insure recovery of investment 
within the minimum expected life of the machine due to cessa
tion of demand, obsolescence or wear and tear? (3) Does the 
profit, if any, remaining after subtraction of the charge for 
recovery of investment from the expected annual savings rep
resent the most profitable way open, or likely to be open, for 
use of the capital involved? To answer these questions may not 
be as simple as would appear at first glance.n 

14 Eugene L. Grant, Principles of Engineering Economy, revised edi-
tion (Ronald Press, 1938), pp. 235-36. . 

u Ibid., Chs. XIV and XV, oudines a system basically similar to that de
scribed in Chapter VIII of this report. 

18 This simplified procedure follows that proposed by Gaylord, op. 
cit., pp. 271-73. · 

11 These criteria are for competitive conditions and require some 
modification when applied to monopoly. In the case of unregulated 

. monopoly, whether complete or partial, the question is not really any 
different except insofar as a fear of regulation or competition prevents 
profits from appearing too high. In the case of regulated mortopoly, one 
of the costs to be considered is the change in rate base. J. M. Oark 
in his Studies m the Economics of Overhead Costs (University of Chi
cago Press, 1913), points out that dtis reduction of rate base deters public 
utilities from replacing obsolete equipment. 
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To determine the annual savings it is necessary to estimate 
only those costs which will be altered by the use of the new 
machine. For instance, there is no reason to assume that in
direct labor cost will be decreased by the installation of a new 
machine which uses less direct labor simply because there is 
in operation a cost system which allocates indirect labor cost 
on the basis of direct labor cost. Similarly, no reduction of 
floor space charge should be made unless the freed space can 
be utilized to average advantage. When the problem is ap
proached in this manner, it is obvious that there is no reason 
to be concerned about the book value of the replaced asset; 
the cos~ associated with this asset have been incurred and no 
action taken now will alter them. While it is true that under 
competition a firm cannot continue in business if it repeatedly 
fails to make sufficient provision for retiring its assets, it is 
doomed to failure even more rapidly if, having made unwise 
decisions about the purchase and depreciation of assets, it re
fuses to replace assets whose operation entails out-of-pocket 
costs higher than the total costs of new assets that render the 
same services. Since the problem is to determine the costs that 
will be altered, sunk costs cannot, by very definition. be con
sidered. It is important, further, to bear in mind the limitation 
entailed by the fact that savings must be realized not at ca
pacity output but at the expected leveL Finally, no charge is 
to be made in computing the savings on account of deprecia
tion ·or interest on the new investment, but any decline in 
salvage value of the old asset should be reckoned as a cost of 
continuing the use of that asset. · 

To estimate the service life of the investment requires even 
more careful judgment than to estimate savings. It is unfortu
nate that this entire question is ignored by the usual methods 
of replacement study. A _common practice is to lay down a 
rule that an investment must "pay for itself' in a certain period 
of time, say two years. A study of replacement policies showed 
that the average period during which an asset had to pay for 
itself was about three years.18 Apparently the meaning usually 
attached to the dictum that "a machine must pay for itself in 
two years" is that the savings during each of the first two years 
must be so percent of the cost of the machine. If a profit rate 
of zo percent is expected, this means that the life of the ma-

ts See Chapter Vll above. 
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chine is arbitrarily set at 3! years. If the "pay out" time is 
raised to three years, a profit rate of zo percent yields a life 
of 71 years, which is certainly not excessive for a conservative 
estimate in view of the rate of obsolescence today. Probably 
when "pay out" periods of five years or over are used the 
profit rate is first subtracted from the savings; we are then 
speaking of a concept very close to that of our "estimated 
life." 

Since replacement studies are infrequently made on the basis 
of careful estimates of probable life, it is difficult to tell 
whether the third criterion (do the savings represent the most 
profitable use of the capital involved?) is given adequate con
sideration. Most concerns which are large and progressive 
enough to be considering a number of alternative types of in
vestment in order to cut cost are probably able to borrow to 
carry out any changes that show good prospects of profit. 
In this case the criterion should be: will it yield a certain rate 
of return? This seems to be the idea of E. M. Richards, chief 
industrial engineer of Republic Steel, who says that in a choice 
between alternatives the criterion should be the rate of saving 
on the added investment of the more costly process.18 

The type of examination outlined above, which has been 
put forward as a practical one by some progressive business
men, has much to commend- it. The freedom from highly tech
nical considerations of present worth and interest rates should 
appeal to business executives. Its presentation of a rate of profit 
after provision has been made for capital recovery should em
phasize the possibilities in any given investment. 

u "To Buy or Not to Buy Equipment," E. M. Richards, FIICtory 
Mtm~~gement tmd Maintenance, Vol. 91 (December 1933), p. 499· His 
six points outline a method very similar to the one suggested above, 
except for his somewhat modified criterion of choice. He sets a three
year pay-out as proper for normal times and one year for depression 
in order to conserve cash. . 
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SPECIFICATION OF BOOK 
PAPER PRODUCTS 

THE following classification of book paper products was pre
pared by Albert Sawyer of the New York law firm of Wise, 
Corlett and Canfield, in connection with a study of the rela
tion of realized and quoted prices. The book paper industry 
is one among about fifteen branches of the paper industry, 
and as such represents a considerable degree of specialization. 
How much farther specification of paper products can be_ 
carried is indicated in this classification. Since there are 40 
product classes, u grades, 33 finishes, 9 sizes and trims, 8 col
ors, 8 quantity classes, and 19 types of packing, a meticulous 
specification of product would distinguish between 170 and 
18o million possible products in the book paper industry. 

Product Classes 

Adding machine and cash register paper 
Bank stock 
Book-M.F., E.F., super, etc. 
Carbonizing 
Coated 2 sides 
Coated 1 side 
Coated bond 
Coated cover 
Coated embossing cover 
Coated box cover 
Coated shelf paper 
Coating raw stock 
Decalcomania 
Endleaf 
Drawing 
Envelope 

3JJ 
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French folio 
Gumming 
Hanging-wall paper 
Lining 
Litho and label 
Machine coated 
Music 
Offset '' 
Playing card 
Postal card 
Poster 
Rag book 
Soap wrapper and cardboard 
Tablet . 
Text 
Greeting card 
Rotogravure -
Postage stamp • 
Folder stock 
Ditto · 

.Tariff . 
Wrapper spec. 
·uncoated box cover· 
Blanking paper 

Papers in the Iabove grades containing more than z 5 percent 
ground wood and less than 35 percent bleached sulphite are 
in the "ground wood paper" division. Papers above these limits 
are in the "book paper" division. 

Product Grades 

A or 1 

B or z 
Cor J 
D or 4 
E or 5 
Extra strong 
Extra quality 
Publication 
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Government 
All other special 
Seconds 
Job lots 

Product Finish 

Antique laid 
Antique 
Bulking 
Eggshell wove 
M.F. or E.F. 
High bulk 
Super · 
Glossy enamel 
Dull . 
Felt 
Embossed 
Plater 
Laid 
Watermarked wove or laid 
Duplex 
Hard sized 
Titanium filled 
Vellum 
Eggshell laid 
Duplex enamel 
Brush finish enamel 
Tub or surface sized 
Special or fancy ( unclass.) 
Ant. or Egg. W fM wove or laid 
Lacquer 
Varnish 
WjM super 
Super 1 side 
Ant. laid W jM 
Ant. bulking 
Hard sized antique 
High bulk eggshell 
Hard sized high bulk 
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Size tmd Trim 

Regular untrimmed · 
trimmed 1 or 2 

trimmed 3 or 4 
deckle 

Irregular untrimmed 
trimmed 1 or 2 

trimmed 3 or 4 
deckle 
round cornered 

Product Color 

White, natural 
(also azure in envelopes) 

India, ivory cream 
Light color 
Deep color 
Duplex 
Special 

Product (}ulmtity Class 

Less than ream 
Ream 
ns Ibs. (carton) 
soo lbs. (4 cartons or 1 case) 
2,000 lbs. (4 cases) 
s,ooo lbs. 
10,000 lbs. 
J6,ooo lbs.-carload 

Product P11cking 

Rol1s soo lbs. or heavier 
2 so lbs.-soo lbs. 
Less than 2 so lbs. 
Less than 6• in width and 9• in diameter 
Banded 
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Bundles flat with or without cardboard protection 

skeleton frames 
soft fold or lapped 
sealed 

Cartons ream marked 
ream sealed 

Cases ream marked 
ream sealed 
cut and sealed 

Skids ream marked 
ream sealed 

Crates 

Cellophane wrapped rolls 
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BY C. REINOLD NOYES 

THIS report is subject to two limitations, one set by the man
date of the Committee and the other by the method of presen
tation adopted by the Committee. It seems to me that both of 
these limitations may lead to confusion, or help to continue 
confusion, in the minds of those who use the report-as many 
doubtless will-as a manual or guide to empirical studies of 
costs. A word of caution, here, may help to avoid such con
fusion and therefore help to make this admirable and con
structive study even more useful 

1. The mandate of the Committee (see _Preface) requires a 
behavioristic approach-that is, a smdy of the influence of 
costs on price decisions. This is, of COUl'SC, a great improvement 
over the speculative or introspective method of imputing ~ 
nomic motivation. The result is, however, that the Committee 
is obliged to take as its data costs as these are conceived and 
recorded in current business practice. But the elements in
cluded in accountants' costs fit neither those of the economic 
theory of costs nor those of the theory of productivity. In fact 
they .fit no better than the last two fit each other. 

a. The theory of costs deals only with real costs-that is, 
factors made available-though these are convertible into terms 
of payment for factors and therefore into money costs. 

b. The theory of productivity deals only with factors actu

ally used, though again these are convertible into terms of 
payment and therefore into money costs. -

c. Accounting deals only with contractual and imposed costs 
in terms of money. 

The details of the differences ·in these three approaches 
were given in Teclmictd Pitper z (National Bureau of Eco
nomic Research, 1941) and America Ectm0'111i& Reuie-w, 31 
( 1941 ), p. 47J• and it is not necessary to repeat them here. 
Suffice it to say that the category of costs for each of these 
purposes excludes or includes certain elements which another 

J4l 
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includes or excludes. Except as these differences are recon
ciled or allowed for, neither form of present theory can be 
applied without qualification to current accounting data, nor 
can conclusions from empirical studies of such accounting data 
be used without qualification to modify either form of theory. 
Until that is done the scientific utility of empirical studies in 
this field will be very limited. 

d. In another respect there is a difficulty in the use of 
present theory in such studies. As I have shown in the paper 
cited above, the theoretical device called marginal cost theory 
is inconsistent with both the theory of costs (factors made 
available) and the theory of productivity (factors used) inso
far· as the marginal costs to be considered are limited to what 
the accountants call direct or "out-of-pocket" costs as against 
overhead (i.e. to variable as opposed to fixed costs). So-called 
variable costs exclude the returns on several factors which are 
made available and even those on some factors actually used. 
Nor is the device applicable in practice-except in a limited 
number of particular situations where more or less of the ele
ments of cost are disregarded (see my paper cited above)
unless it is confined ·to use with reference to additions to a 
current output which is already covering all contractual and 
imposed costs. Thus any assumption that marginal costs, as 
usually defined, are or should be generally determining of price 
policies can only interfere with the attainment of successful 
results from empirical cost studies. 

z. The other limitation is the consequence of the Commit
tee's choice· of approach, which treats the subject from the 
angle of . the several causes of change in costs as these have 
been ~nalyzed in past theory. These causes are: 

~I ' ' 

Short run 
a.· Changes in rate of output. 
b. Changes in prices of input factors. 
c. Changes in technique. 

·Long run · 
d. Changes in size of plants and firms. 

' '· 

When the actual accounting data are dealt with I am of the 
opinion that it will not be found possible to distinguish the 
operation of these four causes of change of cost. This will be 
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largely due to the fact that some of these rubrics are not pure; 
they consist of mixtures which have not been adequately, 
analyzed. It will also be partly due to the fact that some of' 
these rubrics have been contaminated with a purely mystical 
supposition-the law of the proportioning of factors and its 
inference and basis, the declining marginal efficiency of each 
factor as its proportion is increased. ' · 

In the short run: 
a. Changes in rate of output, with given and uniform tech

nique and given prices of input factors, cannot change costs 
in terms of factors actually used. To the extent that costs are 
figured instead in terms of factors made available, the effect 
of changes in rate of output will depend wholly on the decision 
whether to allocate such costs one way or the other. This de .. 
cision is necessarily an arbitrary or conventional one. If the 
decision is to allocate such costs only to the product upon 
which the factors are actually used, increased output will show 
an increase in such costs per unit. If the decision is to allocate 
such costs regardless of use, increased output will show a de
crease in such costs per unit (see my paper cited above). 
Other changes in costs as a result of changes in rate of output 
are only apparently, not actually, due to this cause. That is, 
they are either due to the use of more or of less efficient 
machinery, etc., already installed (i.e., changes of technique) 
or to more or less efficient labor, etc., at the same price (i.e., 
changes in prices of input factors). · , · 

b. Changes in prices of input factors are only causative with 
relation to prices insofar as they do not result in changes of 
technique (for instance, only when labor cost changes to the 
same degree as wages). All other effects may be said to be 
induced by price changes of input factors, but what is actually 
induced is a change in technique. In such cases the induced 
change in technique is itself equally a causative factor on price 
decisions. Sometimes it works in the opposite direction from 

. that of the change in price of input factors (i.e., compensa
tory). Sometimes it works in the same direction (i.e., substitu
tive). Thus rises in labor costs may induce better machinery 
{technique). But declines in machinery costs may also induce 
better machinery (technique). 

c. Changes in technique properly include any changes m real 
input-output. relations. It is impossible to define technique in 
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any narrower way if the various types of input are, as is 
necessary, classified by their kind and quantity of effect, not 
by their prices, and if output is measured in terms of an un
changed product. The committee recognizes this broad defini
tion in the first paragraph of Section r, Chapter VII. Then, 
in the following paragraph, an attempt is made arbitrarily to 
exclude those changes in technique which are induced by 
changes in price of input factors and those differences in tech
nique which are due to changes in rate or differences in scale 
of production. There the constraining effect of theory appears. 
These effects are not separable from, and,in fact are measured 
by, the change or difference in technique only. 

It is also to be noted that the presupposition of short run 
analysis, that the plant remains unchanged, excludes all changes 
of technique other than changes from one to another technique 
already installed (i.e., changes in parts of plant used or in kinds 
of men hired or materials bought). Installations of new tech
niques are treated, in theory, as long run phenomena. The fact 
that both long and short run changes in cost are largely due 
to this on~ cause, changes in technique, does not, however, 
vitiate the value of separate studies of the two runs. For the 
potential variability of technique, and therefore the effect on 
price decisions, is obviously different in the two cases. 
: In the long run: 

d. Changes or differences in size of plants and firms seem 
to me not to be, of themselves, causative of differences in cost .. 
Under the necessarily broad definition of technique, as given 
above, and under the only possible definition of kinds and 
quantities of input, there can be no influences on prices, or 
differences in costs; proceeding from differences in the size 
of plants and firms other than differences in technique and in 
prices of input factors. The difference in cost due to scale of 
individual operations is either due to a difference in technique 
-the use of a machine or a method (e.g., straight-line produc
tion) which can be used economically only on a certain mini- . 
mum scale-or to more continuous use which is the same thing 
as a change in the rate of output (see za above). The difference 
in eost due to scale of aggregate operations is either due to 
differences in technique (organization) or to differences in 
price of input factors (specialization, etc.). . 

e. There is in the minds of economists, generally speaking, 
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a prepossession, which crops up in this repo~ to the effect 
that there is some other influence on costs besides the above.. 
This seems to be the idea that the marginal productivity of· 
any factor declines automatically as its proportion in the mix
ture is increased. Tha~ in my opinion, is purely imaginary. 
There can be no change in proportioning of factors without a 
change in technique. But changes in technique are specific, 
definite and definable. Apparent changes in proportioning 
require exploration until the actual change (in technique) is 
found. There is room for no notion of continuous and auto
matic fluxions in respect of the proportioning of factors, for 
the changes consist solely of discontinuous and deliberate 
steps. 

The foregoing analysis leads to the supposition ~ in the 
course of their investigations, empiricists in this field are likely 
to find that all influences on costs reduce to two, changes in 
technique (including techniques with minimum economical 
scale) and changes in the prices of input factors. To these two 
influences there may need to be added, for a behavioristic study 
in our present institutional environmen~ one other influence. In 
its theoretical aspect it is the effect of the decision as to the 
actual method of allocation of the costs of factors made availa
ble that are incurred while these factors are not in use. In its 
practical effect on price making this is but part of a larger 
question-the question as to the extent to which management 
must consider its contractual and imposed obligations for pay
ment to factors not used or to nonfactors (not properly costs) 
and the extent to which it can ignore (and fail in) payment 
to factors used (properly costs). (Spatial relations to markets 
[ fFan5portation costs, etc.) ~ of course, another influence on 
costs by themselves. But this influence is unrelated to those 
considered and is a separate field of study.) 

So far as the influence of the two other apparent causes 
of changes or differences in cost is concerned, it would seem 
that the correct statement would be something like the follow
ing: 

•· Owtges in rate of operation permit differences in cost 

pro,ided they enable or prevent the use of already installed 
techniques requiring a minimum scale of economical opera
tion, or providing they enable or prevent economies in the 
price of factors. In the absence of these two elastic elements no 
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differences in costs for factors actually· used result from 
changes in the rate ef operation. 

2. Differences in the size of plant or firm permit differences 
in cost provided they enable or prevent the use of actually 
available techniques requiring a minimum scale of economical 
operation, or providing they enable or prevent economies in 
the price of factors. In the absence of these two elastic elements 
no differences in costs for factors actually used result from 
differences in size of plant or finn. . 

H my tentative predictions tum out to be correct, attribut• 
ing causation to other and secondary influences will merely have 
caused confusion and hunting of nonexistent causes will have 
resulted only in a waste of time. However, the proof of the 
predictions may require such a waste of time, though not so 
much if the investigators recognize in advance the possibility 
of the nonexistence of one of these theoretical causes, the 
possibly secondary character of two others and the certainly 
arbitrary, variable and institutional, character of allocation. 

In my judgment, and for these reasons, only as the two 
limitations described are taken account of and adjusted for 
will it be possible to approach the Committee's very desirable 
goal ,of a "coordination of empirical studies and theoretical 
analysis. .. 
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