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EDITOR'S PREFACE TO 

The Environmental Crisis 

The social costs of two centuries of largely 
enterprise are with us with a vengeance. All 
areas of Britain or Japan, North America or NoIiiIIi 
tralia or South Africa have long known what tbIiIII 
lution of air, land and water, destruction ofenvinli 
of resources, unemployment and degradation ~ 
have been more recently drawn into the '::r~.. 
India, South East Asia, South America or ­
turn learnt the costs of economic progress. 1."IIIii 
escape either for those who could afford to ~JI 
suburbs and coastal resorts. Clear blue skies, IdI!I 
to swim on, woods to walk through become nIIi 
plying small craft across the oceans frod the II) 
City in mid-Atlantic. 	 '! 

We are all environmentalists now. The eo.II 
Industries has published a pamphlet on the SocfIIi 
Business. Trade Unions struggle to put teeth ... 
mote Health and Safety at work. ConservatiOll ~ 
Historic Departments of State are amal~ 
of the Environment. A new book appears ew:q: 
sources and the Environment and on the cosbUI 
But our economic thinking alike in systenw til 
enterprise - still regards all this as an unforu. 
important but marginal to the main drives 01: 

K. William Kapp was a pioneer in cha1leJllli 
economic theories that regarded as margimll 
balance and profligate waste. His first book ... 
twenty five years ago when he was a Prote. 
versity under the title of The Social Cos,. 41! 

(Harvard University Press 1950) and was translli 



EDITOR'S PREFACE TO THE NEW 


ENGLISH EDITION 


The Environmental Oisis 

The social costs of two centuries of largely untrammeled business 
enterprise are with us with a vengeance. All those living in the urban 
areas of Britain or Japan, North America or Northern Europe, Aus­
tralia or South Africa have long known what these costs were in pol­
lution of air, land and water, destruction ofenvironment, squandering 
of resources, unemployment and degradation of labour. Those who 
have been more recently drawn into the urban centres of Russia, 
India, South East Asia, South America or Africa have now in their 
turn learnt the costs of economic progress. There is no longer any 
escape either for those who could afford to move out into the 
suburbs and coastal resorts. Oear blue skies, lakes to fish in, beaches 
to swim on, woods to walk through become ever rarer. Even sailors 
plying small craft across the oceans fmd the garbage of New York 
City in mid-Atlantic. 

We are all environmentalists now. The Confederation of British 
Industries has published a pamphlet on the Social Responsibilities of 
Business. Trade Unions struggle to put teeth into legislation to pro­
mote Health and Safety at work. Conservation societies proliferate. 
Historic Departments of State are amalgamated into a Department 
of the Environment. A new book appears every week or so on Re­
sources and the Environment and on the costs of economic growth. 
But our economic thinking - alike in systems of private or of state 
enterprise - still regards all this as an unfortunate side~ffect that is 
important but marginal to the main drives of consumer societies. 

K. William Kapp was a pioneer in challenging the authority of 
economic theories that regarded as marginal such ecological un­
balance and profligate waste. His first book was written more than 
twenty five years ago when he was a Professor at Wesleyan Uni­
versity under the title of The Social Costs of Private Enterprise 
(Harvard UniverSity Press 1950) and was translated into six different 
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languages. In a second and revised edition published in India in 1963 
he changed the title to The Social Costs ofBusiness Enterprise and it 
is this edition which is reprinted below. He made the change in order 
to take account also of the same social costs where state enterprises 
in the Soviet Union and elsewhere were guided by similar principles 
of economic calculation. But K. William Kapp was mucb more than 
an early environmentalist. He speCifICally warned against too great a 
preoccupation with environmental disruption, while recognising that 
"The damages and costs resulting therefrom constitute one of the 
most fundamental, dangerous and long-run issues which mankind has 
ever faced".l Here is Kapp's warning: 

" ... invitations to 'wage war' on the disruption of nature ... 
may be not much more than an attempt to restore a consensus 
evidently severely shaken by such issues as the undeclared war in 
Indochina, the unresolved consequences of slavery and racial dis­
crimination, the pernicious effects of a secular inflation and the 
continued poverty in the midst of plenty. Indeed, the problem 
of environmental disruption may well be used as an issue designed 
to restore a failing political unity which threatens both the 
'establishment' and society. The declaration of war on the dis­
ruption of the environment just as the earlier 'war on poverty' 
may tum out to be not much more than a diversion of attention 
and a fixation on a problem which seems to be less controver­
sial and easily subject to manipulation without interfering all 
too radically with customary ways of thinking and established 
methods of conducting business, modified only by a few ad hoc 
controls. The current advocacy of ex post remedies by offering 
incentives and disincentives via subsidies and taxes may turn out 
to be just as ineffective as the Sherman Anti-Trust Act. This 
legislation too was passed to pacify a wide-spread populist dis­
satisfaction with policies and practices of big business oligopo1i~s 
but was actually incapable of stopping the trend towards admin~­
tered prices and the 'planning' of production and sales by large 
industrial concerns. It would not be surprising if the contem­
plated legislation against environmental disruption by under­
estimating its significance achieves not much more than the 
passing on to consumers or to society as a whole the costs of 
'cleanliness', without really coming to terms with the serious 
problems raised by the current disruption of our environment ... 2 

I. K.Wm. KapP. "Environmental Disruption and Social Costs: A Challenge 
to Economics", Kyklos, Vol.23, 1970, "asc. 4, p.833·848. 

2. Ibid. p.83S 
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1Jie Critique ofEconomic Theory: Neglect of 

Kapp's critique of economic theory was 
(I;IFS the neo-classical economists in particullr, 
and on their own terms. For non-ecooomil 
sometimes present difficulties. For this r~ 
lQI1lJtIarise both the theory and Kapp's 
reason also 1 have introduced after the maiD 
article he wrote in 1971 as a direct reply to 
to IUs critique from the stance of current ec:oMIIII 
article he defends his book and denounces .. 
upment of this article and to understand 
of the book we have to summarise the basic 
dassical economic theory and especially its 
Welfare Economics. These may be stated YerJ' 

311 

L Economic elements can be isolated from ....." 
processes and regarded for purposes of anaIJIiI 

2. Economic 	 elements in social processes .. 
(satisfactions) and means (costs) which em ~ 
of money (exchange values) in a market; j 

3_ 	The choices of economic agents (Producinl&l. 
are rational and the market accurately ~ 
factions and opportunity costs of particula:r IIIIi 
costs of things forgone by choosing any ... 

4. Otanges in demand preferences and in SUJllllJ'i 
of competition in the market, to move ~ 
where imbalances are corrected; 

5. The possibilities of achieving economies ail 
firms are realised through integration inside I!I 
threat of such firms with monopoly posi~ 
market can be offset by reducing barriers j 
between giant firms operating internationaBy; 'ii 

6. Any social costs beyond the cost to the ;w. 
by imposing taxes on the perpetrators ... 
to the sufferers and by legal enforcement . ­•to compensation, since welfare is only to ... 
of each individual's satisfactions and dissamr.: 

3. 	 K, Wm.'Kapp, "Social Costs, Neo-Classical u ­
Planning: A Reply", Social Science In/of7fV1M8 
pp.17·28. Reprinted in Environment41 ~ 
Planning in Contemporary China. The HapIc...... 
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The Critique ofEconomic Theory: Neglect ofSocial Costs 

Kapp's critique of economic theory was fundamental. But he en­
gages the neo-classical economists in particular,in their own language 
and on their own terms. For non-economists the language may 
sometimes present difficulties. For this reason I shall attempt to 
summarise both the theory and ICapp's critique of it. For this 
reason also I have introduced after the main text of his book an 
article he wrote in 1971 as a direct reply to one who responded 
to his critique from the stance of current economic theory.3 In this 
article he defends his book and denounces his critics. To enter the 
argument of this article and to understand the first three chapters 
of the book we have to summarise the basic assumptions of neo­
classical economic theory and especially its development in modem 
Welfare Economics. These may be stated very crudely as follow!;: 

1. 	Economic elements can be isolated from the totality of social 
processes and regarded for purposes of analysis as self regulating; 

2. Economic 	 elements in social processes comprise those ends 
(satisfactions) and means (costs) which can be measured in terms 
of money (exchange values) in a market; 

3. 	The choices of economic agents (producing firms and consumers) 
are rational and the market accurately reflects preferred satis­
factions and opportunity costs of particular resource uses (i.e. the 
costs of things forgone by choosing any particular satisfaction); 

4. 	Changes in demand preferences and in supply costs tend, because 
of competition in the market, to move towards an equilibrium 
where imbalances are corrected; 

5. The possibilities 	of achieving economies external to individual 
firms are realised through integration inside large firms; and the 
threat of such firms with monopoly positions to the competitive 
market can be offset by reducing barriers to free competition 
between giant firms operating internationally; 

6. Any social costs beyond the cost to the firm 	can be corrected 
by imposing taxes on the perpetrators and paying subsidies 
to the sufferers and by legal enforcement of individual claims 
to compensation, since welfare is only to be measured in terms 
of each individual's satisfactions and dissatisfactions. 

3 - K. Wm.'Kapp, "Social Costs. Neo-Classical Economics, Environmental 
Planning: A Reply", Social Science Informanon 11, No.1, Feb. 1972, 
pp.17-28. Reprinted in Environmental Policies and Development 
Planning in Contemporary China, The Hague, Moulton. 1974, p.17S, ff. 
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Apart from creating the legal and physical framework to make 
possible and to defend the free working of the competitive market, 
the state should keep out of economic affairs. Most problems will be 
solved by the resulting increase in the national income. Some of the 
social costs referred to above may nevertheless need to be corrected 
by more positive measures, e.g. to redistribute incomes in favour 
of very poor persons and to provide those services like public roads 
and parks which no individual will build for himself since others can 
use the service as soon as it is provided. 

What Kapp shows in his book is that social costs are major, typi­
cal and regular occurences, and much more significant even than 
those that the state has recognised. His definition of social cost is 
any cost incurred by business activity which falls upon third persons 
or the community at large and is not therefore accounted for by 
business decision·making based upon the principle of profit'making 
without regard to possible negative effects. Chapter by chapter in the 
book he details these costs: not only air and water pollution, soil 
erosion, the destruction of wild life and of ecological balance, the 
spoilation of non·renewable resources, but the impairment ofhuman 
beings through occupational diseases, radiation and unemployment, 
the costs of duplication and excess capacity, of planned obsolescence 
and sales promotion, the retardation of science and its harnessing 
to instruments of destruction, society's over-concentration on urban 
centres and sacrifice of human well-being to the processes of produc· 
tion. Some of these costs may be measured in money terms in loss of 
earnings or the cost of correction after the event; but most are widely 
dispersed through any community and not such that an individual 
or groups of individuals can measure and claim compensation for, let 
alone anticipate and avoid. 

In economic theory these costs are marginal. Costs of production 
are thought to be adequately represented by business outlays; prices 
are supposed to reflect opportunities forgone. Welfare economics 
allows only for marginal corrections by the principle of compensa­
tion. K. William Kapp makes his first criticism of such economic 
theOrising by showing that the "political history of the last I SO 
years can be interpreted as a revolt of large masses of people (includ­
ing small business) against social costs ... an integral part of the 
gradual access to political power by groups formerly excluded from 
such power".4 

4. 	 Social Costs of Business Enterprise, pp. 15·\6. 
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... lie aoes on to say: 

'"'IJapite this shift in the balance of power. 
IIIIIicII nlue theory has continued to 

aa::.i*atd and exceptional cases or as 
a.- uaJ.ysis of existing preventive ......' 
... satraints are still highly ineffec:ti'te 
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But he goes on to say: 

"Despite this shift in the balance of power, the main body of neo­
classical value theory has continued to regard social losses as 
accidental and exceptional cases or as minor disturbances . . . 
Oose analysis of existing preventive regulation reveals that pre­
sent restraints are still highly ineffective in minimising social 
losses... ,,5 

In a telling phrase, which others, myself included, have used 
without being aware of the originator, Kapp speaks of the welfare 
economists' correction of social cost by means of compensating 
devices as being reminiscent of the cosmology of Ptolemy. In order 
to 'harmonise' the accepted theory (that the sun and planets moved 
round the earth) with the 'facts' and observations, Ptolemy had con­
stantly to introduce new epicycles (or extra loops) to the course 
which the sun and planets supposedly followed.6 What was needed 
was a new theory; and so Kapp says that it is with economics today. 

Institutional Economics and Cumulative Cousation 

Kapp's alternative view is derived from what was called in the 1920's 
the American school of 'Institutional Economics,.7 This school 
looked back to early American critics of classical economics ­
in particular to Thorstein Veblen. Kapp's debt to the Swedish 
economist, Gunnar Myrdal, whom he claims as an 'institutionalist', 
is equally evident. The extraordinary wealth of Veblen's insights 
into the institutions of American capitalism make his work a rich, 
if often confused, source of criticism of neo-classical economics. 
What Kapp draws from Veblen is his insistence on the openness 
of purely economic aims and means to the power and coercion of 
business interests the industrial-military complex of which General 
Eisenhower complained at the end of his Presidency, the 'power 
elite' of which C.Wright Mills wrote so pungently.s But Kapp's 
institutional economics comes very close to Marxism, without what 
Kapp would call Marx's classical economic pre-occupation with 
capitalism as a self-regulating economic system. Emphasis on the 

5. 	 Ibid., pp.1 6-17. 
6. 	 K.Wm. Kapp, "Environmental Disruption and Social Costs", Kyklos, 23, 

1970, pp.833-4. 
7. 	 K.Wm. Kapp, "Tbe Nature and Significance of Institutional Economics", 

Kyklos, VoJ.29, No.2, 1976, pp.209~232. 
8. 	 C.Wright Mills, The Power Elite, New York, 1956. 

xi 
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interaction of economic processes with technolOgical change, socio­
logical perception, anthropological development, above all with legal 
and political institutions is central to Marxian political economy; 
and that emphasis is not at all dissimilar from Kapp's own approach. 

Economics cannot be examined as a closed system, isolated from 
business power, property laws, capital intensive production, class 
antagonisms, national and group consciousness and a host of histori­
cal attitudes and traditional values. Whether we are looking at 
developed or underdeveloped societies, the economic elements 
that can be isolated, even in the relations between the two, provide 
only the most partial explanation of development and under­
development. Economic models taken from developed societies are 
likely to be useless, if not positively harmful, when applied to the 
underdeveloped. The aims of different groups of people cannot be 
simply separated from the means by which aims are realised, so that 
economics are said to deal with means and politics with ends. The 
two interpenetrate. There can be no 'positive' economics that is 
value free, but only an assumption that money values, the values of 
the market, must predominate; and such an assumption is challenged 
by every one of the social costs that Kapp elaborated in his book. 

It was Gunnar Myrdal's ridiculing of the effort to free economics 
from value judgements, as much as his introduction of sociological 
insights and political preconceptions into the study both of developed 
and underdeveloped societies, that attracted William Kapp.9 But 
what Kapp draws from Myrdal is his principle of "interlocking 
intercircular dependencies within a process of cumulative causation" 
as the central principle of the social sciences. In direct contrast to 
the economist's faith in a natural order that tended to equilibrium, 
Myrdal posits the concept of cumulative causation. to For unto every 
one that hath shall be given, and he shall have abundance and from 
him that hath not shall be taken away even that which he hath." 
"Wealth attracts and poverty repels." "The more it grows, the 
more it goes on growing." "Virtuous and vicious circles, upward and 
downward spirals . . . these are the simple everyday phrases that 
offer the Time Paradigm of the social process, not the self.regulating 
balance of the human endocrine glandS or the equilibrium of mec­
hanical motion. In the process of cumulative causation, many dif­

9. 	 G:Mytdal. The POlitical Element ;n the Development Of Economic 
Theory. Harvard University Press, Cambridge, Mass., 1954. 

10. 	 G. MyrdaJ Economic Theory and Undeveloped Regions, Duckworth 
1957, p.12. 
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environment, technology, work and class reta-­
ideas and values." This is how Kapp relates 
own problem of developing an economic tbeoIJtl 
social costs and thus enable us to create a soca 
of them. 

Kapp is extraordinarily generous to Myrdars 
writing in the first edition of the Social Costs at 
(1950) and in his remarkable study of Jrutda 
Development and Economic Planning (I 963) 
Myrdal's Economic Theory and Underd~ 
and his Asian Drama (1968). 

Interacting Interdependence 
Kapp summarises a recent essay of Myrdal's. 

"However, it was left to Myrdal to 
interlocking interdependencies within a 
causation in a systematic way, and 
cance and its implications as an 
work for the entire field of social relati 
in a continuous critical confrontation with 
neo-classical equilibrium analysis, its 
mative elements and in his life-long preo 
and persistent problems such as race d~ 
international disparities, and the intractable 
development and poverty in Asia. In dealin& 
Myrdal has developed a new explanatory 
which consists of a matrix of ordered and 
social conditions which, in their recipfOCll·· 
can be shown to influence the evolution ... 
social processes. As an exemplary illu.stDlilil 
relationship between developed and nnd' 
and the interpretation of the process of 
development. The problems to be accounted 
cally observed disparities and the persist 
differentials between 'rich' and 'poor' coun~ ­
rich and poor regions are characterized by a 
conditions which can be classified or 
ways. Myrdal considers the following COD, 

the analysis and interpretation of the p. 
ment; Productivity (output/worker; inco 

II. 	 K.Wm. Kapp, "The Nature and Signillcance of 

Kyklos, April, 1976, pp.229-30. 
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ferent factors are involved in circular interdependence - the natural 
environment, technology, work and class relations, institutions, laws, 
ideas and values." This is how Kapp relates Myrdal's thinking to his 
own problem of developing an economic theory that will explain 
social costs and thus enable us to create a social system that is free 
of them. 

Kapp is extraordinarily generous to Myrdal's work; but his own 
writing in the first edition of the Social Costs ofPrivate Enterprise 
(1950) and in his remarkable study of Hindu CUlture, Economic 
Development and Economic Planning (1963) precede respectively 
Myrdal's Economic Theory and Underdeveloped Regions (1957) 
and his Asian Drama (1968). 

Interacting Interdependence 
Kapp summarises a recent essay of Myrdal's as follows: II 

"However, it was left to Myrdal to develop the principle of 
interlocking interdependencies within a process of cumulative 
causation in a systematic way, and to have shown its signifi­
cance and its implications as an alternative analytical frame­
work for the entire field of social relations. He has done this 
in a continuous critical confrontation with the closed system of 
neo-classical equilibrium analysis, its hidden political or nor­
mative elements and in his life-long preoccupation with concrete 
and persistent problems such as race discrimination in America, 
international disparities, and the intractable problems of under­
development and poverty in Asia. In dealing with these problems 
Myrdal has developed a new explanatory theoretical framework 
which consists of a matrix of ordered and specified elements of 
social conditions which, in their reciprocal interdependencies, 
can be shown to influence the evolution and transformation of 
social processes. As an exemplary illustration we choose the 
relationShip between developed and underdeveloped countries 
and the interpretation of the process of development and under­
development. The problems to be accounted for are the empiri­
cally observed disparities and the persistence of development 
differentials between 'rich' and 'poor' countries or regions. Both 
rich and poor regions are characterized by a number of specific 
conditions which can be classified or categorized in different 
ways. Myrdal considers the following conditions as relevant for 
the analysis and interpretation of the process of underdevelop­
ment; Productivity {output/worker; income/population}; condi­

11. 	 K.Wm. Kapp, "The Nature and Significance of Institutional Economics", 
Kyklos. April, 1976, "".229-30. 
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tions of production (techniques, scale, capital intensity, savings 
and investment, social overheads, labour utilization and employ­
ment); levels of living (nutrition, housing, hygiene, medical 
attention, education and training, literacy and income distribu­
tion); attitudes to production, work and living (discipline, punc­
tuality, prejudice, apathy, world outlooks, religion, absence of 
birth control, etc.); institutions (man-land relations, tenure con­
ditions, market structures, class, caste and kinship systems, 
structure of national and local government and administration, 
etc.) and policies and legislation (the 'soft state', lack of law 
enforcement, taxation, mobilization of actual and potential 
surplus). Needless to say, this does not represent a complete 
list of possible relevant factors and conditions; moreover, they 
may have to be classified in a different manner depending upon 
problems and regions to be investigated. However, the important 
point is that, among all the conditions, there exists a causal 
relationship, and this relationship is to a large extent, but not 
always, of a circular character. In other words, the principle of 
circular interdependencies postulates a mutual responsiveness, 
i.e. a capacity of the different conditions to react upon changes 
of one or several elements. It is this circular and cumulative 
interaction which shapes the dynamics of the system which 
institutional analysis has to elucidate and to determine. In addi­
tion, it is essential to study the specific circular inter-relations 
between the different factors and conditions before it will be 
possible to define objectives, to develop appropriate criteria of 
choice, and to make decisions with regarp to long-run strategies 
as well as specific developmental policies. For, the formulation 
of such strategies and policies will require detailed, regional and 
local empirical studies designed to ascertain the concrete relation­
ships between the different endogenous factors and conditions 
including their responsiveness to one another as well as the 
possible time lags and, in some cases, the lack of responsiveness 
of one or several of them to induced changes initiated by policy 
measures. " 1 2 

Kapp then concludes: 13 

"In short, economic processes can be understood and must be 
represented for analytical purposes as radically open systems 
which exchange energy and matter with the environment in the 
course of which qUalitative changes take place both with respect 

12. 	 Kapp is summartsmg: G. Myrdal, The Unity of the Social SCiences, 
Society of Applied Anthropology, Amsterdam, March 21, 1975. 

13. 	 K.Wm. Kapp, op.cit., pp.222-4. 
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to the environment and the process itself. That is to say, socio­
economic processes move in a definite direction and this direction 
needs to be ascertained. 

"However, even if we could get away from the fundamental fact 
of entropy, the analogy to mechanics with the notion of stable 
equilibrium would still be problematical and usually misleading 
for the analysis of contemporary social conditions. For, these 
conditions are no longer, if they ever were, characterized by the 
interaction of a great number of more or less equal units in 
perfect competition none of which exert a dominating influence 
on the direction of the process and its outcome (e.g. prices, 
quantities produced and sold, inputs chosen, technologies adop­
ted, and locations selected). Exchanges between dominating and 
dominated units give rise to unequal exchanges and unequal 
terms of trade and to a choice of inputs, technologies and loca­
tions which are bound to result in self-reinforcing movements 
and an unequal distribution of income, growing disparities and 
polarization. In short, in the normal course of exchange relations 
between dominating and dominated units, between 'centre' and 
'periphery', between 'growth poles' and dependent economies, 
there is no assurance that inequalitites and domination will cease 
or 'backwash' effects will be compensated by expansionary 
'spread' effects. 

"Under these Circumstances, it becomes clear why the new 
theoretical framework of circular interdependence and cumulative 
causation is justified to reject the analogy to mechanics with its 
notion of stable equilibrium as a paradigm for problem solving in 
the social sciences. In fact, the new paradigm assumes that 'the 
system is by itself not moving towards any sort of balance between 
forces, but is constantly on the move away from such a situation. 
In the normal case a change does not call for countervailing 
changes but, instead, supporting changes, which move the system 
in the same direction as the first change but much further. 
Because of such circular causation a social process tends to 
become cumulative and often to gather speed at an accelerating 
rate,.14 The principle does not preJlidge the direction of the 
cumulative response nor the final outcome. In fact, it does not 
imply only 'vicious' circles." 

Marxists will regard it as a weakness in this exposition that there 
is no hierarchy or logical ordering of the many variables nature, 
technology, production relations, legal and political institutions, 
ideas. Each is assumed to be of equal importance and none prior to 
14. 	 Kapp is quoting here from Myrdal: G. Myrdal, Economic Theory and 

Underdeveloped Regions, Duckworth, London. 1957, p.13. 
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another. The dynamic of change is thus indeterminate. Marxism does 
not, of course, assume that everything is determined by economics 
or even by technology - as its critics like to suggest. But Marx did 
believe that the economic structure of production relations did have 
to correspond to the necessities of the struggle with nature and to 
the different stages of human productive capacities, and that politi· 
cal and legal superstructures and dominant ideologies corresponded 
to the economic structure, not vice versa. Change then emerged 
dialectically through the consciousness of men and women of 
growing contradictions between their productive capacities and 
relations in production, especially class relations. 

Without such a perspective the list of variables in the equations 
which Myrdal suggests for the scientific solution of problems are, 
as he himself concedes, necessarily "ideal and far beyond the 
horizon": 

"an interconnected set of quantitative equations describing the 
movement and the internal changes of the system studied 
under the various influences which are at work."}S 

To this Kapp adds his own doubts: 

"Moreover, I doubt that we possess or will ever possess the data 
and the type of mathematics needed for the quantitative formu­
lation of mutual circular interdependencies and thus for a pre­
cise expression of co-efficients of interaction. In any event, it 
would be questionable if not illogical to require, or to make 
action dependent upon, a degree of quantitative precision of our 
knowledge which may be neither attainable nor necessary for the 
formulation of public policies.,,16 

Measuring Costs or Setting Standards 

The impossibility of reaching precise mathematical formulations is 
not regarded by Kapp as any reason for aVOiding the task of selecting 
goals and deciding on means for counteracting the extra-market 
flows which give rise to environmental disruption. This is the more 
necessary because it is Kapp's conviction, 

"that we are faced with a tendency of an increasing impairment 
of the environment and hence of increasing social costs resulting 

1S. 	 Gunnar Myrdal, Economic Theory and Underdeveloped Regions, op.cit., 
p.19. 

16. 	 K.W. Kapp, The Nature and Significance of Institutional Economics. 
op.cit., p.225. 
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therefrom ... we are confronted with a change of quantity into lies 
quality. Today's transformation of the environment is no longer 

did an expression of an increasing mastery of the world we live in but 
Ive is instead a sign of loss of such mastery." 1 7 
to 

It is Kapp's view that social costs and social benefits cannot beiti­
measured in money terms, and this is so precisely because they are led 
extra-market phenomena. Monetary values fail to take sufficientjed 
account of three factors, he says,of 

nd "a. actual markets are far from perfect in fact they are 'oligo­
polistic' in character, 

illS b. the consequences of environmental disruption are highly 
heterogeneous and cannot be compared quantatively with one re, 
another, and 

he 
c. the benefits obtainable from environmental control are equally 
heterogeneous and can neither be compared quantativeiy with 

~e one another nor with the outlays for control." 18 

~d Kapp continues: 

"More specifically, the social benefits sought by environmental 

control are social or public goods and must be dealt with as such. 
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or enjoyment by one does not necessarily reduce their supply. 
it 

e 	 For this reason we will have to look for other methods of assess­

r 	 ment than those available or suggested in terms of market values. 

e 	 We will have' to face political decisions based on evaluations 
arrived at outside the market under conditions of possible dis­
agreements and lack of unanimous consent. Such decisions are 
similar to those which were made in the past and continue to be 
made with regard to labour legislation (including workmen's com­

s 	 pensation for accidents and occupational diseases), to social 
security legislation and legislation regulating standards of food 
and drugs, provisions of educational facilities, etc. No cost-benefit 
analysis helps us in these instances and no market values and in­
deed no compensatory principle and no Pareto optimum can 
help us now in deciding whether and which controls are to be 
adopted. As in all decisions of this kind, we will have to act even 

17. 	 K.W.Kapp, Environmental Disruption: General luues and Methodo· 
logical Problems. Proceedings symposium of the In ternatlonal Social 
Science Council in Tokyo, March, 1970. Reprinted in Social Science 
In/ormation (International Social Science Council), No.9, (4), 1970, 
pp.21·23. 

18. 	 Ibid. p.2S. 
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if some industries may be worse off or fail to give their consent 
initially as was the case with regard to the aforementioned cases 
of legislation. In fact, the more we admit that all benefits (secon­
dary, indirect, intangible, etc.) of control-measures ultimately 
have to be included in benefit-cost calculations the more pro­
blematical becomes any evaluation in terms of one single mone­
tary standard. In short, I fail to see that cost-benefit analyses as 
they stand today have a solution of the problem of evaluating 
either the social costs of the disruption, or the social benefits of 
the improvement of our environment by control measure. 

"And yet, my position should not be interpreted a~ a counsel 
in favour of arbitrary action; nor should economists who hold 
similar views be accused of preaching a gospel of license. In order 
to act rationally, we must know and assess the consequences of 
our action or non-action. To this effect we will have to draw the 
necessary inferences from what I have called the complex and 
cumulative character of the causal chain and to make an inven­
tory of the actual and potential damages and lossses caused by 
investment decisions and government action or non-action. To 
this effect, we need a co-operative multi-disciplinary research 
effort on a national and perhaps an international basis. In fact, 
in modern industrial societies it has always been important and 
is steadily becoming more urgent to anticipate the actual and 
potential effects of damages before investment decisions are 
taken. What are needed are inventories of the fullest possible 
range of the consequences which new technologies and inputs 
are likely to have on man and his environment. There can be no 
rational action and decision-making any more without syste­
matic prior scientific analysis and prognosis. Many (though per­
haps not all) of the unanticipated negative consequences and 
social costs which confront us today could have been anticipated 
by prior research and adequate outlays for scientific analysis. 
Today when we can build upon the accumulated experiences 
and lessons of the past, the pay-off of such prior research and 
prognosis is likely to be considerable. 

"Analysis and prognosis, by assessing the consequences of 
decision-making, will provide us with an inventory of the nature 
of the damages and social costs of private and public investments; 
it will at the same time yield the necessary data and facts in the 
light of which it will be possible to evaluate and revise our aims 
and objectives and thereby to improve our policy-making. How­
ever, far from denying that measurement is important and that 
science is measurement (and all that), I want to emphasize that 
what is even more important than precision in measurement is the 
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19. Ibid. pp.2S·27. 
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selection of the goals, i.e., the distinction of what is essential and 
what is less essential; this indeed will calI for more than data and 
facts concerning the possible consequences of alternative courses 
of action. It calls above all for some general standards in terms of 
which it may be possible to agree on and select the social goals we 
seek. Once agreed and stipulated, it would then be necessary to 
compare the real costs of attaining such stipulated ends by dif­
ferent courses of action or methods of control." 19 

Kapp concludes: 

"The magnitude of the threat and the values at stake seem to 
me to call for a line of attack which must be directed towards 
the design and technique of production. What needs to be chan­
ged and controlled are the 'input mix', the technical process and 
the location of concentration of the process of production. This 
is perhaps best illustrated by a concrete example: if we want to 
a"{oid the destruction of plants by insects and pests, we can use 
insecticides and pesticides. We have done so in the past only to 
discover that the insects and disease carriers develop immunity 
and the increasing amounts of chemicals or their residues pollute 
our environment and tend to become serious health hazards to 
man. Instead of developing more and 'better' pesticides which, 
moreover, tend to attack not only pests but insects in general, 
plant geneticists and plant breeders are experimenting today with 
breeding plants with greater resistance to attacks by insects and 
pests. This type of control, by changing the nature of capital 
inputs, may be more economical and more effective in the long 
run than the use of chemicals, while at the same time avoiding 
the dangers of the pollution of the environment. Similarly, the 
control of air pollution by automobiles seems to me to be more 
economical and more certain by the design of new and more 
effective engines and/or by substitutes for gasoline than by 
indirect controls or better law enforcement ... " 
"... Since the disruption of the environment is clearly a function 
of the location and relative congestion of an area it is imperative 
to consider these factors in all future decisions concerning indus­
trial and residential sites. In other words, a rational determination 
of land use requires that we extend the unit of investigation and 
the area of environmental control in accordance with the actual 
physical interdependencies in an area as determined by its water­
ways, its topography, its climatic and meteorological conditions 
as well as its density of settlement. This broader perspective in 

19. [bid. pp.2 5-2 7. 
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location theory will become more and more urgent with the 
growing exposure to the dangers of pollution from radioactive 
waste materials and possible accidents from radioactive sources 
such as atomic reactors. Instead of purely local zoning regula­
tions, a rational location policy requires planning based upon a 
complete inventory of physical conditions and existing popula­
tion densities on a regional, national and perhaps even inter­
national basis. In short, choices of site and location problems in 
general, whether residential, commercial or industrial, can no 
longer be made solely with reference to traditional market factors 
and costs such as outlays for transportation, materials and labour. 
Here too, costs and benefits will have to be evaluated in the light 
of inventories of hazards established by multidisciplinary research 
efforts. Whether the practical implications of such studies will be 
a dispersal or a concentration of industries and residential areas 
and which methods of control will be called for is today an open 
question.,,20 

Producing to Meet Human Needs 

In another and more recent essay, on The Socio-Economic Effects of 
Low and High Employment, Kapp summarised the latest results of a 
system that treats human beings as instruments, whether as instru­
ments of production or instruments for consumption: rising unem­
ployment, increasing impairment of the work environment through 
health hazards, work tension and accidents, deterioration of the 
living environment especially for poorer people through pollution and 
poisoning of air and water, pressurised sales promotion and wasteful 
consumption. He concluded by emphasising the absolute necessity 
of starting from human needs in reformulating guidelines for public 
action and applying resources to meeting these needs instead of our 
current slavery to the dictates of the market: 

"Market economies have continued to define their objectives and 
to gauge their performance in terms of questionable economic 
indicators which fail to take adequate, if any, account of social 
and environmental costs of productive processes. As long as these 
national income indicators, expressed in market values, continue 
to serve as a basis for the formulation of our goals, we shall con­
tinue to misuse our productive capacities and to develop techno­
logies which threaten the quality of life, including the working 
and living conditions of millions of people and ultimately the 
process of socio-economic reproduction. 

20. Ibid. pp.29-31. 
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"Is there a way out of this threat to human life, human health 
and human survival? Are there alternative ways of guiding the 
process of production and, if so, of what nature would the criteria 
of decision making have to be? An alternative model is at least 
conceivable, even though its feasibility depends upon far-reaching 
institutional changes. New criteria and guide-lines of economic 
and technical development, which must be directly related to 
individual and social needs, seem to be essential. This means that 
goals, objectives and criteria of performance must be based upon 
a concept ot human needs. The identification of such needs can 
not be left to arbitrary judgments and decision makers. Their 
formulation is not possible without a theory of individual and 
social needs, their dynamic structure, and the consequences of 
their neglect or nonsatisfaction. 

"Such a theory is in the process of being developed, and it is 
possible to identify some general principles: there exist basic 
individual and social needs which cannot be sacrificed with im­
punity. While these needs can be identified factually, tested 
empirically and expressed in terms of social and environmental 
indicators, such indicators, as their name implies, do no more 
than indicate a state of affairs. They are not norms of action. 
However, they can be transformed into social norms with the aid 
of a fundamental value premise and the demonstration of the 
inevitable effects of continued neglect of such basic or minimum 
needs as useful and rewarding work, human health and socio­
economic reproduction. 

"Stated simply, the fundamental value premise is as follows: 
the value of fundamental minimum requirements of individual 
and social reproduction must be accepted unless we are prepared 
to deny the value of our own lives and survival, or that of society. 
Once this premise is accepted, we are able to establish a link 
between social and environmental indicators and norms of action. 
Of course, there may remain a lack of consensus as to priorities, 
distribution of costs, and the extent to which we maintain and 
improve minimum requirements for alL But this is a problem of 
socio-political choice, preference and conflict which can and must 
find its solution within the framework of representative govern­
ment, with a maximum of participation of all members of society. 
By formulating policies of output, technology, location and 
employment in accordance with individual and social minimum 
requirements, and not in accordance with maximum output 
regardless of social costs, genuine full employment and the im­
provement of the quality of life can become a fundamental 
objective of economic policies. These goals are bound to remain 
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a continuous challenge both for industrialized and underdeveloped 
countries. ,,21 

Kapp died before he had fully developed the implications of 
such a radical revision of economic policy in the light of a "new 
science of political economy". But we can see from the hints he 
offers in the last chapter of his original text, from the end of the 
article on China both of which are printed after the main text, where 
his thought was leading him. His insistence on social action and social 
choice to offset social cost, contrast with the economist's concen­
tration on individual satisfactions set against individual costs. This 
pushes him into defining forms of collective decision making; and 
this in its tum implies not only a challenge to the market as the 
allocator of resources but to the whole distinction between so· 
called 'productive' and 'unproductive' labour. 'Productive' work 
means that the products can be sold and profit made from increases 
in 'productivity'. 'Non-productive' work produces only social bene­
fits most of which have no value in the market. Is there then any 
way in which we can measure their value? Kapp's general answer 
emerges from the detail of all the specific social costs he has studied 
in the book. The answer is a clear affirmative. With the help of the 
engineers and doctors and scientists we can establish objective mini­
mum standards to which all 'economic' activity must conform. Here 
are some of the examples he lists: 

"Maximum permissible limits of concentration of pollutants in 
the air and water, rates of utilization short of the point of irrever­
sible exhaustion of flow resources, minimum standards of sani­
tation, education and medical care, standards of land utilization 
which incorporate our technical knowledge concerning the proper 
use of land which maintains soil fertility without setting the stage 
for erosion, water-logging salinization and a higher incidence of 
malaria ... the location and size of large multipurpose projects ... 
guided by availability of raw materials, nearness to markets, 
access to transport facilities and the presence of energy resources. 
The principle of social economy demands, moreover, that invest­
ment be made in such a fashion as to overcome the cumulative 
tendencies towards inequality and regional backwardness."ll 

21. 	 K.Wm. Kapp, "The Socio-r:conomic Effects of Low and High Employ­
ment". Annals of the American Academy Of Political and Social Science. 
Vol. 4111 March 1975, pp. 70-71. 

22. 	 K-Wm. Kapp. The Social Costs ofBusiness Enterprise, pp.294-5, 
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Kapp is well aware that all this involves new methods of "dis­
covering individual preferences with respect to social ends and of 
bringing them into harmony with public ne~ds and requirements",23 
new ways of voting besides the restricted choice that the market 
offers and the infrequent choice of political party election program­
mes. Kapp did not explore the implications of his conclusion for 
decentralised social decision making, the possibilities of using the new 
systems of information communication created by the computer, 
the opening of the books of business enterprise for all to study and 
understand, the extension of trade union bargaining into the area of 
control over business managements' prerogatives'. But others have 
begun to do this, 24 and as one of these I commend this book to all 
those whose concerns are the same as William Kapp's. They will find 
in his writings not only fresh inspiration and new insights into the 
problems of environmental disruption that we all now face, but the 
most detailed analysis of the essential elements of the solution to 
these apparently insoluble problems. 

Michael Barratt Brown 
University ofSheffield, June 1977 

23. 	 Ibid.• p.299. 
24. 	 e.g.• M.Bamltt Brown,. T.Emerson and C.Sloneman, Resources and the 

Environment A Sociali8t Pel'Spective, Spokesman Books, 1976. 



PREFACE TO THE SECOND EDITION 

SINCE the publication of the first edition of The Social Costs of 
Private Enterprise in 1950 considerable progress has been made 
in the empirical study of social costs. Increasingly national 
and international agencies have investigated the consequences 
of such phenomena as air and water pollution, the avoidable 
exhaustion of renewable resources, the premature destruction 
of non-renewable resources, the impairment of the human 
factor by occupational diseases and industrial accidents and the 
effect of automation and technical change in general. Even 
the negative effects of the duplication and partial utilization 
of capital equipment, the "retardation" of sciences and tech­
nology and the unplanned concentration of industrial activities 
in a few already congested areas and the social and economic 
problems raised by sales promotion and "planned obsolescence" 
have attracted the attention of economists and social scientists. 
Research conducted under the auspices of such agencies as the 
U.S. Department of Health, Education and Welfare and the 
Air Pollution Control Association in Pittsburgh, USA., the 
U.S. Department of Agriculture, Resources for the Future, 
Washington, D.C., has aimed at the elaboration of criteria 
for the formulation of public policies designed to prevent or 
at least to remedy some of the most immediate damages arising 
as a result of private (and public) economic activities. 
This continued reliance on scientific research and on exact 
quantitative data as a prerequisite for the formulation of public 
policies provides the greatest, if not the only, hope that 
mankind will be able to control rather than succumb to the 
effects of the most explosive force in recent history: modern 
technology. 

Confronted with the findings of empirical studies economic 
theory likewise has paid attention to social costs. In Europe 
in particular, problems of social costs seem to have caught the 
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imagination of a number of economists. Unfortunately, few of 
the results of these studies had reached the author at the time 
of the completion of the manuscript of the second edition 
Uune 1, 1961) . Nobody regrets the neglect of these discussions 
more than the author. This applies particularly to the papers 
dealing with social costs, which were presented at the Annual 
Meeting of the Gesellschajifilr Wirtschafts-und Sodalwissenschaften 
in Homburg, Germany, in 1962. 

As far as economic theory is concerned there has been a 
tendency to assimilate social costs (and social benefits) to the 
earlier concepts of "external diseconomies" (and "external 
economies") and to the type of welfare economics which makes 
use of Pareto's concept of indifference and the compensation 
principle. Another rC'lated and perhaps more promising trend 
of analysis has been to consider social costs (and social benefits) 
as a form of non-market interdependencies as a result of which 
negative and positive effects tend to be internalized in the cost 
and return structure of the various sectors of the economy. 
This of course, correct. The output of a firm is not inde­
pendant of its ability to shift part of its costs to other sectors 
of the economy or to the individual. True social costs are 
then only net and avoidable damages which exceed the benefits 
accruing either to the sector that can be shown to be responsible 
for specific damages or to the economy as a whole. Such 
benefits have been ldentified as "internalized" economies said 
to be reflected in a more rapid technological progress or a 
higher rate of growth than would be possible if social costs 
could not be shifted. All these attempts may lead to a refine­
ment of the concept of social costs and eliminate fallacious 
reasoning. However, there are limits beyond which further 
refinements of concepts do not necessarily improve them as tools 
of analysis. Indeed, a point may be reached when refined tools of 
analysis begin to conceal the issues instead of illuminating them. 
The fact remains that while economic progress may have been 
more rapid, society as a whole has to pay today in the form 
of higher taxes the social costs of air and water pollution, of 
slum clearance and urban redevelopment which an earlier 
adoption of a rational abatement and location policy could 
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have avoided. In other words, we share the uneasiness of 
those who feel that categories like "external diseconomies" and 
"external economies" have remained empty boxes. The formal 
apparatus of modern welfare economics is based upon pre­
suppositions which are not free ofcontradictions-not to mention 
the fact that the compensation principle, if it could ever be 
made operational, would be difficult and costly to administer. 
This impasse of welfare economics is increasingly recognized by 
the growing number of its critics. In short, the solution of 
the theoretical and practical issues raised by the phenomena 
of social costs (and social benefits) seem to call for a new and 
different approach. The author has always felt that only 
continuous empirical research and the acceptance of a sub­
stantive and objectified concept of soci:\l welfare can lead to a 
better understanding of these economic problems. What we 
need is not a refinement of formal economic categories which 
carryover many of th(" utilitarian and individualistic behavior­
istic presuppositions of Bentham but the elaboration of tentative 
and pragmatically tested objective welfare criteria. Recent 
advances in our scientific knowledge make possible an objecti­
fication of economic welfare understood not in terms of positions 
of general equilibrium but as indispensable minimum require­
ments of civilized living, at least in a number of specific fields. 
:'\0 doubt, such tentati, e existential minima may change over 
time and will differ depending upon the state of economic 
development ofdifferent societies. The second edition has stressed 
some of thesc al\cmpts to elaborate such existential minima. 

Needless to add that the analysis of social costs (and social 
benefits) as, indeed, the economics of objective social welfare 
minima are concerned with the study and measuremcnt of the 
substantive social efficiency of the system of production and 
distribution. Such an analysis of social efficiency is not confined 
to the system of business enterprise as it is known in the \Vest. 
There is every reason to believe that a study of the social costs 
connected with different forms of economic planning would 
yield significant results which could provide the basis for 
far reaching improvements of the planning procedures in less 
developed as well as advanced economies. 
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The change of ti tie to Social Costs oj Business Enterprise is 
intended to express more explicitly the affinity of our analysis 
to the intellectual tradition of that branch of institutional 
economic theory which has stressed not only the cumulative 
character of social causation and the need for objective criteria 
of social welfare for the appraisal of the social efficiency of 
economic systems, but also the importance of raising the question 
of the quality of human life and behavior under different 
institutional arrangements. It was Veblen who, as early as 
1921, called for an investigation by economists in consultation 
with the technical expert, "of the various kinds and lines of 
waste that are necessarily involved in the present businesslike 
control of industry."I 

In the course of the revision several chapters had to be 
rewritten almost completely, particularly where new findings 
and new data were available. In other instances a reorganiza­
tion of the materials was found advisable. As far as possible 
problems ofdeveloping economies have been considered although 
not to the extent that would have been desirable. A systematic 
inquiry into the implications of social costs for the elaboration 
of investment criteria in developing countries is still to be made. 
Similarly, a study of the social costs of underdevelopment on 
the one hand and of the development process on the other 
seems to be a worthwhile subject of investigation. If the present 
study encourages economists to undertake such an analysis 
the author would welcome it as a further sign of the fruitfulness 
of the concept. 

I am grateful to Professor P. C. Mahalanobis and the Indian 
Statistical Institute for their encouragement in connection with 
the decision to publish in India the second edition of my study. 
If this edition contains fewer statistical tables and estimates of 
social costs than the first edition this is due to my growing 
conviction that the available data are incomplete and in­
adequate. However, the quantitative measurement of specific 
types of social costs arising in the process of production is long 

1 Thorstein Veblen, The Engine,rs and the Price Systlm, New York, The 
Viking Pr~, 1933, p. 152 
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overdue. In so far as the present study makes use of estimates 
and data collected by other authors full acknowledgement has 
been made in the text. 

I want to thank my friend, Mr. Mu]ford Martin for his help 
in editing the manuscript. He has contributed greatly to the 
improvement of the form and substance of the text. As on 
previous occasions Lore L. Kapp has cooperated in every phase 
of the preparation of the second edition. 

ROCKFALL, RFD 415 CONN. K. WILLIAM KAPPNovember 1962. 
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PREFACE 

THE MAIN purpose of this book is to present a detailed study of 
the manner in which private enterprise under conditions of 
unregulated competition tends to give rise to social costs which 
are not accounted for in entrepreneurial outlays but instead 
are shifted to and borne by third persons and the community 
as a whole. Thus, the present study deals at the same time 
with a specific technical economic question and with broad 
issues of social philosophy and economic knowledge. The 
technical question involved is whether our concept of costs is 
not incomplete and apparently in need of correction. The 
broader issues ofsocial philosophy and economic knowledge which 
the analysis of the social costs of production raise become clear 
only if we view the phenomenon of· social costs within the 
framework of the basic premises of classical political economy 
and of the proposition still found in neoclassical economic 
thought that perfect competition tends to maximize output 
and the want-satisfying power of available scarce resources. 
To present a brief outline of this framework is the purpose of 
the first chapter. The second and third chapters are designed 
to provide a general introduction to the detailed analysis of 
social costs by describing the general meaning of social costs 
and examinillg the contributions of those economists who have 
questioned the validity of the main trend of neoclassical economic 
thought, and in this context have dealt with the phenomena 
of social losses and social waste. The threads of these theo­
retical arguments are then brought together in the concluding 
chapters, which are designed to summarize the results of the 
detailed analysis of social costs contained in the main part of 
the book and to draw a number oftheoretical and methodological 
inferences from them. 

The basic idea of the present study was first advanced in a 
highly tentative manner in the author's attempt to deal with 
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the problem of economic calculation in connection with his 
analysis of the economic relations between a foreign trade 
monopoly and private exporters and importers. l His interest 
in the problem of social costs was further stimulated by J. M. 
Clark's contributions to "Social Economics" as well as by 
the results of the unique and still largely neglected research 
carried out under the auspices of the National Resources Plan­
ning Board. Professors J. M. Clark and Robert Lynd read 
an earlier draft of the introductory and concluding chapters 
and have offered critical comments, which are gratefully 
acknowledged. 

The contribution which my wife has made to t~is book 
is too comprehensive to be explained fully. She rendered 
indispensable aid in connection with the research work; she 
ha, prepared preliminary drafts for certain sections; and she 
has horne many of the numerous burdens involved in the final 
completion of the study. I also wish to mention with warmest 
thanks that Dr. Joseph Finnegan has helped with the editorial 
work on parts of the manuscript. 

The untiring cooperation of Mr. Mulford Martin, Librarian 
of the School of Commerce, Accounts and Finance of New York 
University, and his staff greatly facilitated the collection of 
material. I am further indebted for information and material 
dealing with specific phases of the study to the following 
agencies and institutions: The Bureau of Labor Statistics of 
the U.S. Department of Labor, the Bureau of Mines of the 
U.S. Department of the Interior and the United Mine Workers 
of America for various data on work injuries; the Mellon 
Institute of Industrial Research at the University of Pittsburgh, 
the Air Hygiene Foundation of America in Pittsburgh, the 
Office of the Mayor of the City of Saint Louis, the New York 
Chamber of Commerce, the Smoke Prevention Association in 
Chicago, the U.S. Public Service and the Advisory Committee 
on Atmospheric Pollution at Birmingham University (Great 
Britain) for material related to the chapter on air pollution; 

1 Planwirtschaff und Aussenhandel (Geneva: Georg et Cie, S. A., Librairie 
de 1 'Universite, 1936). 
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the Bureau of Mines for data on the disposal 

IDi 

of 
in connection with the chapter on water poUu: ­
of the League of Nations in Geneva (Switzer 
tion on the question of pollution of the sea by oil. 
Wildlife Service of the U.S. Department of die 
data on the depletion of animal resources; the 
ources Planning Board, the Atlantic Refining 
Independent Petroleum Association of America 
of Mines for data dealing with the depletion of 
the Soil Conservation Service of the U.S. De 
cultural Extension Service of Ohio State Uni 
homa Agricultural Experiment Station, Still 
the Illinois Farmers Institute, Springfield, 
Forest Service of the U.S. Department ofAgricul~ 
on soil depletion, erosion and deforestation; 411 
Valley Authority and the Interstate Commerce ~ 
information concerning diseconomies in transppJI 
U.S. Department of State and the Office of ~ 
and Development for material dealing with sc.iaIfj 
and atomic energy. i,i 

I wish to thank the following publishers for • 
quote from their publications: A & C. Black, ~ 
The Brookings Institution, Washington, D. c;: 
University Press, New York; The Common~ 
York; Comstock Publishing Company, Ithaca". 
E. P. Dutton & Co., Inc., New York; Ha.rpc:r~ 
New York; D. C. Heath and Company, Boston;_ 
Publishers, New York; Richard B. Irwin, Inc., ~ 
Brown & Company, Boston; Longmans, Greca • 
New York; Macmillan & Co., Ltd., London; ~ 
Company, New York; McGraw-Hill Book ~ 
New York; W. W. Norton & Company, Inc.,,' 
Oxford U niversi ty Press, London; Oxford U'" 
Inc., New York; Pitman Publishing Corpora... 
Rinehart & Company, Inc., New York; The I 
Company, New York; Routledge and Kegan PaullI 
Charles Scribner's Sons, New York; Staples .. 
London; The Twentieth Century Fund, New 
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the Bureau of Mines for data on the disposal of oil-field brines 
in connection with the chapter on water pollution; the library 
of the League of Nations in Geneva (Switzerland) for informa­
tion on the question of pollution of the sea by oil; the Fish and 
Wildlife Service of the U.S. Department of the Interior for 
data on the depletion of animal resources; the National Res­
ources Planning Board, the Atlantic Refining Company, the 
Independent Petroleum Association of America and the Bureau 
,of Mines for data dealing with the depletion ofenergy resources; 
the Soil Conservation Service of the U.S. Department of Agri­
cultural Extension Service of Ohio State University, the Okla­
homa Agricultural Experiment Station, Stillwater, Oklahoma, 
the Illinois Farmers Institute, Springfield, Illinois, and the 
Forest Service of the U.S. Department ofAgriculture for material 
on soil depletion, erosion and deforestation; the Tennessee 
Valley Authority and the Interstate Commerce Commission for 
information concerning diseconomies in transportation; the 
U.S. Department of State and the Office of Scientific Research 
and Development for material dealing with scientific research 
and atomic energy. 

I wish to thank the following publishers for premission to 
quote from their publications: A & C. Black, Ltd., London; 
The Brookings Institution, Washington, D. C.; Columbia 
University Press, New York; The Commonwealth Fund, New 
York; Comstock Publishing Company, Ithaca, New York; 
E. P. Dutton & Co., Inc., New York; Harper & Brothers, 
New York; D. C. Heath and Company, Boston; International 
Publishers, New York; Richard B. Irwin, Inc., Chicago; Little, 
Brown & Company, Boston; Longmans, Green & Co., Inc., 
New York; Macmillan & Co., Ltd., London; The Macmillan 
Company, New York; McGraw-Hill Book Company, Inc., 
New York; W. W. Norton & Company, Inc., New York; 
Oxford University Press, London; Oxford University Press, 
Inc., New York; Pitman Publishing Corporation, New York; 
Rinehart & Company, Inc., New York; The Ronald Press 
Company, New York; Routledge and Kegan Paul Ltd., London; 
Charles Scribner's Sons, New York; Staples Press Limited, 
London; The Twentieth Century Fund, New York; The 
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University of Chicago Press, Chicago; The University of Minne~ 
sota Press, Minneapolis; The Viking Press, Inc., New York; 
John Wiley & Sons, Inc., New York. Detailed references to 
publisher, author, title, and year of publication appear in 
the text. 

I also wish to acknowledge gratefully a grant~in-aid which 
I received from the Institute of Social Research at Columbia 
University from November 1943 to May 1944. In this con­
nection I wish to record my gratitude to Dr. F. Pollock, Associate 
Director of the Institute of Social Research, who read the 
entire manuscript and made many valuable suggestions related 
to specific phases of the study. The technical completion of 
the final draft of the manuscript was greatly facilitated by a 
grant from the Research Committee of Wesleyan University. 
I am indebted to the Harvard University Press for many valuable 
suggestions concerning both the substance and the form of 
the manuscript. 

I have made a deliberate attempt to keep the discussion as 
free as possible from all technical terminology in order to make 
the book readable for a wider circle than the limited group 
of professional economists. 

K. Wm. Kapp 
ROCKFALL, CONNECTICUT 

October 1948. 
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ALL SOCIAL scientists have to cope with two basic 
common-sense distortions and their own miscon 
social process. Hidden valuations and normative 
which parade as analytical (positive) statements, 
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Instead of formulating our problems and our solu . 
and as definitely as possible so that they may 
discussed and revised, social scientists have often t, 
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contradict earlier conclusions strenuous efforts are-' 
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CHAPTER ONE 

ECONOMIC ANALYSIS AND SOCIAL COSTS 

ALL SOCIAL scientists have to cope with two basic difficulties: 
common-sense distortions and their own misconceptions of the 
social process. Hidden valuations and normative judgments 
which parade as analytical (positive) statements, the tendency 
to put one's conclusions into definitions and assumptions, 
reasoning by analogy and by past experience, wishful thinking 
and self-deception, deliberate suppression and manipulation of 
information by interested groups, preconceptions including 
distorted time-perspectives and, last but not least, elements in 
the personality structure of the investigator-these are some of 
the obstacles which tend to defeat social inquiry by subverting 
the required critical and dispassionate attitude of the social 
scientist. Instead of testing our solutions by trying to disprove 
them we tend to defend them against evidence to the contrary. 
Instead of formulating our problems and our solutions as clearly 
and as definitely as possible so that they may be critically 
discussed and revised, social scientists have often tended to save 
untenable propositions by refining their definitions or by intro­
ducing auxiliary hypotheses--thereby rendering more difficult 
their disproof. Indeed, when new data come to light which 
contradict earlier conclusions strenuous efforts are sometimes 
made to play down their significance and to evade their impact. 

This is not to say that there has been no progress in social 
inquiry. On the contrary, new data and new "facts" have 
repeatedly collided with the conclusions of an earlier age and 
have led to reformulations and new conceptual systems of a 

broader and more general scope than those of the past. What 
we wish to emphasize here is rather the fact that theoretical 
systems are not easily abandoned in the social sciences; indeed 
they seem to respond with considerable vigor to new data before 
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they finally fade into the background. Social analysis and 
economic theory are no exceptions in this respect. 

In fact, it ought to be clear that the social sciences encounter 
special difficulties when it comes to the necessary weeding out 
of untenable propositions. This is due to the abundance and the 
complexity of social evidence and the extreme difficulty of 
disproving "experimentally" and once and for all any particular 
social theory. That these difficulties account for the distressingly 
high survival rate ofsocial theories has often been stated and 
requires no elaboration. In the social sciences entire systems of 
analysis have succeeded in surviving by a restatement ofassump­
tions and by redefining concepts or by narrowing the scope of 
their investigations. This has made it possible to attribute 
empirical facts which seemed to contradict the conclusions either 
to minor disturbances and exceptions or to factors which were 
said to fall outside the "proper" subject matter of the discipline. 
In still other cases new empirical data merely led to a preoccu­
pation with purely factual research. And yet it will be readily 
admitted, that in order to be fruitful factual research must be 
guided by theory, and that if the older theoretical formulations 
can no longer provide such guidance intellectual reconstruction 
becomes necessary. Such reconstruction is overdue in the case 
of economic analysis. Economic theory and particularly the 
dominant school of neoclassical thought have continued to be 
shaped by certain classical a priori notions concerning the 
beneficial character of business enterprise which were charac­
teristic of the social philosophy of economic liberalism. A brief 
outline ofsome of these preconceptions will enable us to set forth 
the broader issues raised by the study of social costs. 

The unique theoretical contributions of classical political 
economy to social thought can be fully understood only within 
the context of the general intellectual atmosphere of the eight­
eenth century. The philosophical outlook of Quesnay and 
Adam Smith and their predecessors was shaped by the revolu­
tion in the natural sciences which had swept away the pre­
Copernican world view and which had led to impressive results 
in physics, chemistry and biology. To be more precise, the 
social and political sciences which developed were inspired by 
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a peculiar mixture of the new scientific con 
the nature of the universe and a political creal. 
JDaIly though not all forms of governmental 
Kientists, philosophers and political thin.kas 
-=re convinced of the existence ofa natural orda­
In fact, they believed that not only inorganic 
organisms but human society as well were 
..tural laws. It was the task of the political. 
discover these laws as far as the production aDII.. 
material goods and the nature and causes of 
the wealth of nations were concerned. 
Kiences had succeeded earlier in formulating the 
IIIICChanics and some of the principles of physi 
mphers and political economists of the ~ 
IIoped to formulate the natural laws of ecooaIIIII 
affairs. Neither William Pettyl nor Richard fi 
the Physiocrats3 nor Adam Smith" had any t'u.ndI!I 
concerning the existence of a natural order.l.iDl!ll 
affairs. In harmony with the prevailing aIIIIii 
aspirations of the rising bourgeoisie the fo~ 
system of political economy visualized the CIII 
.. Jniori as a "system of natural liberty" not rapIIj 
regulation by government authorities. 

" 
1 Petty criticized the limitation of usury by referrinl; .. 

fi:uitlessness of making Civil Positive Laws against the u.i 
MA Treatise of Taxes and Contributions" in C. H. Hul.l 
Writings of Sir William Petty (Cambridge, 1899), p. 48. 

: Cantillon was one of the first who conceived and ...... 
of the market mechanism, the automatic operation of'" 
iD detail. See H. Higgs, (ed.) Essai sur La Nature. 0. 
(London, Macmillan a(ld Co., 1931) esp. pp. 23 ft, ... 

3 The close connection of the Physiocrats and the c..­
and particularly the "mechanics" of the circulation of .. 
br:m commcnted upon and is made explicit by both QIIIII 
See Mercier de la Riviere, L'Ordre Naturel et Essmtittl .. 
(Paris, 1767) and F. Quesnay, Le Droit Naturel (Paris, I.
lation of relevant extracts from these writings of Ad.am" 
See K. Wm. Kapp and L. L. Kapp, (eds.) History of &III 
York, Barnes and Noble, 1956) . 

.. The philosophical preconceptions of Adam Srni th nail 
ration. See W. Hasbach, Untersuchungen «ber Adam Saifl • 
.. Politischen Oekonomie (Leipzig, 1891), and Die Ao,..i 
GrtUUllagen der von FralWlis Quesnay und Adam Smith ~ 
-u (Leipzig, 1890). Cf. also J. Bonar, Philosuphy and PrIliIitI1I 
(893). For more recent comments see G. Myrdal, T/uI .fII8I 
DevtloJnnent ofEconomic Theory (Cambridge, Harvard Uni\"'UIiI 
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a peculiar mixture of the new scientific conceptions concerning 
the nature of the universe and a political creed which opposed 
many though not all forms of governmental regulations. The 
scientists, philosophers and political thinkers of that period 
were convinced of the existence ofa natural order of the universe. 
In fact, they believed that not only inorganic matter and living 
organisms but human society as well were subject to basic 
natural laws. It was the task of the political economist to 
discover these laws as far as the production and distribution of 
material goods and the nature and causes of the progress of 
the wealth of nations were concerned. Just as the natural 
sciences had succeeded earlier in formulating the laws ofcelestial 
mechanics and some of the principles of physiology, the philo­
sophers and political economists of the eighteenth century 
hoped to formulate the natural laws of economic and social 
affairs. Neither William Pettyl nor Richard Cantillon2 nor 
the Physiocrats3 nor Adam Smith" had any fundamental doubts 
concerning the existence of a natural orderliness in economic 
affairs. In harmony with the prevailing anti-mercantilistic 
aspirations of the rising bourgeoisie the founders of the new 
system of political economy visualized the economic order 
a priori as a "system of natural liberty" not requiring conscious 
regulation by government authorities. 

1 Petty criticized the limitation of usury by referring to "the w.nity and 
fruitlessness of making Civil Positive Laws against the Laws of Nature." See 
"A Treatise of Taxes and Contributions" in C. H. Hull, (ed.) The EC01Wmic 
Writings f!! Sir William Petty (Cambridge, 1899), p. 48. 

2 CantilIon was one of the first who conceived and analyzed varioWl phases 
of the market mechanism, the automatic operation of which he described 
in detail. See H. Higgs, (ed.) Essai SlIT la Nature du Commerce en General, 
(London, Macmillan and Co., 1931) esp. pp. 23 ff., and p. 53. 

3 The close connection of the Physiocrals and the concept of natural law 
and particularly the "mechanics" of the circulation of the blood has often 
been commented upon and is made explicit by both Quesnay and Mercier. 
See Mercier de Ia Riviere, L'Ordre Naturel It Essentiel des Societes Politiques 
(Paris, 1767) and F. Quesnay, Le Droit Naturel (Paris, 1765). (For a trans­
lation of relevant extracts from these writings of Adam Smith's predecessors 
See K. Wm. Kapp and L. L. Kapp, (eds.) History of Economic Thought (New 
York, Barnes and Noble, 1956). 

4 The philosophical preconceptions of Adam Smith need no further elabo­
ration. See W. Hasbach, Untersuchungen uber Adam Smith und die Enlwicklung 
der Politischen Oekonomie (Leipzig, 1891), and Die Allgemeinen Philosophischen 
GTundlagen der von Fran,ois Quesn'!l und Adam Smith Begruendelen Polttischen Oeko­
nomie (Leipzig, 1890). Cf. also]. Bonar, Philosophy and Political Econ0"!JI (London, 
1893). For more recent comments see G. Myrdal, The Political Element in tho 
Development of Economic Tf.eory (Cambridge, Harvard UniverSity Press, 1954). 
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4 SOcrAL COSTS OF BUSINESS ENTEBPBISE 

Like all previous conceptions of natural law (in the sense of 
natural order) the system of natural liberty was conceived, 
from the very outset, as an essentially beneficial order which, 
if not interfered with, tended to maximize the welfare of society 
as a whole. It was the task of political economy to correlate 
such specific features of the economic process as prices, costs, 
profits, wages, rent, and "accumulation" with one another 
within a coherent system as an exemplification of the natural 
and beneficial order of economic life. This objective which 
has guided the scientific approach ofone generation of econo­
mists after the other, found its culmination in the work of 
Alfred Marshall, who like Bohm-Bawerk succeeded in synthe­
sizing the multitude of detailed economic phenomena within 
"a whole Copernican system, by which all the elements of the 
economic universe are kept in their places by mutual counter­
poise and interaction."1 

The classical approach to the study of economic life has had 
farreaching consequences for the subsequent development of 
economic theory. In the first place, economic analysis has 
been preoccupied, from the very beginning, with the demon­
stration of the assumed orderliness in economic life or, as 
j. M. Clark puts it, with "a search for levels of equilibrium."2 
Secondly, it was inevitable that economists, in their search for 
natural order in production and distribution began to see both 
reality as a whole and specific phenomena in a light which 
tended to confirm their speculative hypothe.'1es. Indeed, "the 
details of economic life (were) construed for purposes of 
general theory in terms of their subservience to the aims imputed 
to the collective life process."3 Basic concepts such as wealth, 
production, utility, costs, returns, etc. were formulated in such 
a manner as to make them integral parts of the general scheme 
of thought. In addition, economists preferred to focus their 
attention on processes which seemed to be self-regu!atory and 

1 J. M. Keynes, Essays in Biography (London, Macmillan and Co., 1933), 
p.223. 

2J. M. Clark, "Economics and Modern Psychology", Pr~face to Social 
Economics (New York, Rinehart and Company, Inc., 1936), p. 93. 

3 T. Veblen, "Industrial and Pecuniary Employments," The Place qf Science 
in Modern Civilizatwn and Other Euays (New York, The Viking Press, Inc., 
1919), p. 282. 
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1 Ibid., p. 282. 
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rue of thus tended to confirm the order imputed originally to the 
:eived, economic process. In fact, "those features of detail which will 
IVhich, bear construction as links in the process whereby the collective 
ociety welfare is furthered, were magnified and brought into the fore­
Telate ground."! In contrast, other phenomena which upset rather 
costs, than furthered the assumed tendency toward balance and 

lother harmony were seen as atypical exceptions or minor disturbances. 
atural In short, the a priori presuppositions of classical economics 
which determined the selection of the phenomena to be studied and 
::cono­ hence the scope of economic science; indeed, the latter was 
ICk of more and more adapted to the original (normative) aim of 
rnthe­ demonstrating not only the existence but the superiority of the 
N'ithin "system of natural liberty" over alternative forms of economic 
of the organization. 
linter· Thus, under the influence of the natural sciences, economic 

analysis confined itself more and more to the study of market 
shad phenomena. Political economy became "pure economics" 
:ot of which recognized only those ends (and means) which could be 
• has expressed and measured in terms of exchange values. That is 
9ll0n- to say, those social ends and means (costs) which could not be 
If, as expressed in terms of market prices increasingly came to be 
un."2 regarded as "noneconomic" and as such outside the proper 
:h for scope of economic analysis. Similarly, only rational behavior 
both was finally considered as relevant for purposes of economic 

vhich analysis. Nonrational behavior was assumed to be, if not 
"the nonexistent, at least of no importance in connection with the 

es of analysis of economic activities. 
luted Even more significant was the fact that pure economic theory 
alth, began to concern itself more and more with the analysis 
such of an essentially stationary image or model of the market 
leme economy. The theoretical task was to define the conditions of 
their partial and general equilibrium under competitive conditions 
and and to describe the adjustments which would be necessary in 

order to attain the imaginary conditions of balance and optimum
1933), 

in the allocation of given means to competing ends. Problems 
Social of dynamic growth and cumulative expansion and contraction 
~IICII under the impact of self-reinforcing tendencies both within 
Inc., 


1 Ibid., p. 282. 
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and outside the economy which might tend to push the social 
system away from any position of balance and social optimum 
were either relegated to special chapters on business fluctuations 
or ignored or branded as noneconomic and sociological in 
character. Good illustrations of this procedure which tended to 
eliminate the dynamic and less congenial factors of reality from 
economic analysis can be found in nearly every branch of econo­
mic investigation. But nowhere is this tendency mor.- marked 
than in the very core of economic analysis: namely, the theory of 
value and price. Here the concentration on private costs and 
private wants has been almost complete. In fact, for all practical 
purposes value theory considers it as axiomatic that entrepre­
neurial outlays and private returns constitute a theoretically 
adequate measure of the costs and benefits of productive 
activities. 

Neoclassical analysis has continued to follow a trend which 
originated in the eighteenth century and which sought to reason 
by analogy from the natural sciences. l Its outspoken subjecti­
vism permitted the most systematic application of utilitarian 
conceptions of human behavior to economic analysis. More 
specifically, the new classicism which viewed the market situa­
tion as the outcome of the "mechanics of self·interest" as 
W. Stanley Jevons called it, was dominated from the very 
outset by the desire to demonstrate that "free competition 
procures the maximum of utility"2 and that under static condi­
tions labor receives what it produces. Its theory of distribution 
may have served serious analytical purposes but its original 
intent was most certainly to show that social justice was possible 
without major social reform. 3 

1 For evidence of the continued role of natural law concepts in neoclassical 
thought, see E. Bohm-Bawerk, TIw Positive Tlwory qf Capital, (New York, 
G. E. Stechert and Co., 1930), p. 78; J. B. Clark, Tlwory qfDistributwn, (New 
York, The Macmillan Company, 1938), pJ.>. 175 and 180. 

»M. E. L. Walras, Etudes d'economie politique appliquee, Leduc, (ed.) (1936), 
p. 466, quoted from W. Stark, TIw History qf Economics, (New York, Oxford 
University Press, 1944), p. 56. 

1IJ. B. Clark, Tlwory qf DistribuJion, op. cit., p. 180 cf. also the significant 
title and content of one ofJ. B. Clark's addresses: "Social Justice witlwut Social­
ism" (Boston, 1914). On the whole subject with particular reference to the 
role which religious conceptions of social justice played in the development 
of neoclassical economic thought in America, see J' R. Everett, Religion 
in Eco;!omics, (New York, King's Crown Press, 1946). 
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Some neoclassical economists. it is true, have warned against 
any normative identification of the position of competitive 
equilibrium with one of maximum aggregate satisfaction. Thus, 
Alfred Marshall took exception to the doctrine for several 
reasons: first, because it assumes that equal sums of money 
measure equal utilities to all concerned, which clearly they do 
not under conditions of inequalities in the distribution of income 
and wealth. In the second place, Marshall pointed out that 
the doctrine of maximum satisfaction ignores conditions of 
increasing returns which make it possible to increase production 
beyond the equilibrium point without injuring the producer. 
since decreasing costs would make it possible for prices to fall 
and thereby to increase the consumers' surplus. In this case, 
Marshall held that the free play of demand and supply could 
not produce a maximum of aggregate satisfaction and suggested 
the payment of a subsidy since "the direct expense of a bounty 
sufficient to call forth a greatly increased supply at a much 
lower price would be much less than the consequent increase of 
consumers' surpIUS."I His concept of external economies likewise 
qualifies the doctrine of maximum aggregate satisfaction. 

Similarly, Knut Wicksell was careful to point out that the 
doctrine of maximum gain under free exchange cannot in strict 
theory be defended, partly because of individual differences in 
the capacity of enjoying "the good things of life" as well as 
social differences and unequal distribution of income. "Thus, 
for example, the fixing by society, or by a union of workers, 
of a maximum working day would, within certain limits (which 
may sometimes be very narrow), be of distinct advantage to the 
workers and consequently to the most numerous class of society."2 

By far the most general qualification of the doctrine of maxi­
mum s.atisfaction and indeed of the entire system of neoclassical 
equilibrium analysis is that of P. H. Wicks teed. After insisting 
that the differential (marginal) method makes it more important 
than ever not to lose sight of the wider ethical and social implica­
tions of economic life, Wicks teed points out that the economic 

1 Alfred Marshall, PrincipleJ !if EcoMmU;s (London, Macmillan and Co., 
8th ed', 1920), p. 472. Used with the permission of the Macmillan Company. 

2Knut Wicksell, Lectures on Political Economy (New York, The Macmillan 
Co., 1934), p. 77. 
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"machine" is constructed and moved by individuals for indi­
vidual ends; that its social effects are incidental; that the collec­
tive wealth of the community has ceased to be of much direct 
significance to us; that the market does not tell us in any fruitful 
sense what are the "national," "social,>' or "collective" wants, 
or means of satisfaction of a community; that the categories 
under which we usually discuss these things conceal rather than 
reveal their meaning; that production is a means only, and 
derives its whole significance from its relation to "consumption"; 
that the recognition of this fact will humanize economics and 
that "the more we analyse the life of society the less we can 
rest upon the economic harmonies; and the better we understand 
the true function of the 'market' in its widest sense, the more 
fully shall we realise that it never has been left to itself, and 
the more deeply shall we feel that it never must be. Economics 
must be the handmaid of sociology."l 

Despite these qualifications and strictures of neoclassical 
thought, very little if indeed anything has been done since to 
"humanize" economics and to broaden the scope of its investi­
gations. Neoclassical economists may point to the emergence 
of a body of "welfare economics" as evidence of the fact that 
value theory has moved beyond the stage reached at the time 
of Wicksell and Wicksteed and that many of the social costs 
to be analyzed in the present study have already found recogni­
tion. In a sense, this is correct and there can be no doubt 
that Pigou's Economics of Welfare represents, as will be shown 
later, an attempt to assimilate the phenomena of social costs 
to neoclassical economic analysis.2 

IP. H. Wicksteed, "The Scope and Method of Political Economy in the 
Light of the 'Marginal' Theory of Value and Distribution", Economic Journal, 
Vol. XXIV, (1914), pp. 11-12. 

2 Since the first edition of the present work appeared, the imp?rtance of 
social costs (and social benefits) has found increasing recognItion in the 
discussion of external economies and external diseconomies. These "exter­
nalities," as Samuelson calls them in the 1961 edition of his Economics, 
(New York, McGraw·Hill Book Company), are now clearly admitted' "to 
create a dlv~rgence between private pecuniary marginal cost as seen by a 
firm and Hue social marginal cost," p. 476 n. See also E. T. Weiler and 
W. H. Marlin, The American Economic System (New York, The Macmillan 
Company, 1957), pp. 534-539. What is, however, not recognized is the 
fact that these so-called external diseconomies and social benefits are not 
isolated cases but are widespread and inevitable phenomena under conditions 
or business enterpt ise. 
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Certainly, as far as the basic philosophy of neoclassical theory 
is concerned, there is as yet little evidence that social costs 
(and social returns) have found the recognition which they 
deserve. The implicit identification of entrepreneurial costs 
;md returns with total costs and total benefits continues to 
~rn the methodology of theoretical economics. Perhaps this 
is inevitable. After all, most economic theory reflects the 
historically given social conditions and patterns of thought at 
any given time. It -endeavors to give more or less systematic 
apression to a particular way of solving the economic problems 
of the time; in this sense economic theory may be said to 
"describe" what is happening in the economy. Neither social 
a.ts nor social returns enter into the cost-price calculations of 
die private firm unless special provisions to this effect are made 
by law and by the systematic application of the principles of 
social insurance as in the case of workmen's compensation acts. 
Fundamentally, therefore, the treatment of social costs as a 
minor and exceptional disturbance rather than as a character­
istic phenomenon of the market economy reflects the still very 
imperfect way in which these costs are taken into consideration 
in the economic calculus of the system of business enterprise~ 

In the light of these facts it is not even surprising that the 
doctrine of maximum satisfaction and particularly the tradi­
tional identification ofcompetitive equilibrium with the optimum 
solution of the economic problem, far from having been 
abandoned, still plays an important role in contemporary writings.1 

Marshall's and later Wicksell's and Wicksteed's qualifications 
which were directed against some of the more optimistic formu­
lations of the doctrine advanced by mathematical economists, 
have led to a refinement of the original proposition that competi. 
tive equilibrium is a position of maximum satisfaction. In its 
contemporary form the doctrine is more carefully related to the 
traditional assumptions of static equilibrium analysis. However, 
if in its present version the doctrine is formally more defensible, 
it is also more meaningless and irrelevant for any realistic 

1 'Whoever is inclined to doubt the validity of this statement needs only 
to consult a number of representative treatments of price theory, particularly 
those parts dealing with the comparison of price and output adjustment& 
under conditions of (static) competition, with thOile of monopoly. 
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appraisal of the performance of the system ofbnsiness enterprise. 
For if the existing distribution of resources and income is taken 
for granted, if entrepreneurial (money) costs and returns 
(measured in terms of exchange values) are assumed to be not 
only accurate measures of outlays and benefits but are regarded 
in fact as the only relevant cost and return elements, and if 
the volume of commodities to be exchanged is assumed to be 
fixed-that is to say, if the whole process of competitive price 
adjustment is viewed as essentially stationary and free of any 
cumulative changes of supply and demand and price-then 
competition and rational behavior on the part of both consumers 
and producers, guided by a constant comparison and final 
equalization of marginal costs and marginal gain, may indeed 
be said to tend toward a state of economic equilibrium which 
is both theoretically determinate and superior to any other 
conceivable state of affairs (conceivable, that is, under those 
conditions). However, the formal correctness of the deductions 
does not make them more relevant for an interpretation of the 
reality of business enterprise. Indeed, as Schumpeter points 
out, "in appraising the performance of competitive enterprise, 
the question whether it would or would not tend to maximize 
production in a perfectly equilibrated stationary condition of the 
economic process is ... almost, though not quite, irrelevant ... 
(and) the theorem (of maximum satisfaction of wants) is readily 
seen to boil down to the triviality that, whatever the data and 
in particular the institutional alfangements of a society may be, 
human action, as far as it is rational, will always try to make 
the best of any given situation. In fact, it boils down to a 
definition of rational action and can hence be paralleled by 
analogous theorems for, say, a socialist society."I 

1 J. A. Schumpeter, Capitalism, S()(;ialism and Democrary (New York. Harper 
and Bros., 1942), pp. 77n. In fact, as Sidgwick pointed out earlier, practi. 
cally (he whole system of theoretical conclusions of modern economic science 
could be deduc'!d from the assumption of rational economic conduct. 'Thus, 
it may be argued first that from the universality of the desire for wealth. from 
the superior opportunities that each individual has, as compared with any 
other person, of learning what conduces best to the satisfaction of his wants, 
and from the keener concern he has for such satisfaction, any sane adult 
may be expected to discover and aim at his own cconomk interests better 
than government will do this for him. Then, this being granted; it may be 
argued, secondly, that consumers in general ... seeking each his own interest 
intelligently, will cause an effectual demand for different k!nd~ of products 
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ECONOMIC ANALYSIS AND SOCIAL COSTS 

In the light of this brief survey of the evolution of classical 
economic analysis the phenomenon of social costs assumes a 
much broader significance than that of a specific technical 
question related to private cost accounting. Indeed, a detailed 
aualysis of social costs opens the way for the demonstration 
that the social performance of the free market economy would 
still fall short of the economic optimum even if it were possible 
to stem the cumulative and self-sustaining tendencies toward 
oligopoly in market economies. For the fact that private entre­
preneurs are able to shift part of the total costs of production 
to other persons or to the community as a whole, points to one 
of the most important limitations of the scope of neoclassical 
value theory. As long as it continues to confine itself to market 
value neoclassical economics will fail to assimilate to its reason­
ing and to its conceptual system many of the costs (and returns) 
which cannot be expressed in dollars and cents. 

However, the demonstration that business enterprise tends 
to shift part of the costs of production to third persons and to 
the community as a whole is only one of the reasons why the 
presumption against governmental regulation and the still 
prevailing bias against planning must be abandoned. Indeed 
there are two further reasons why the system ofbusiness enterprise 
fails to achieve the maximization of the want-satisfying power 
of scarce resources: namely, serious obstacles to rational be­
haviour of consumers and entrepreneurs in modern market 
economies, and the existence of important social returns which 
diffuse themselves throughout society and, since they cannot be 
sold in markets and cannot be appraised in terms of dollars and 
cents, are largely neglected by private enterprise.1 . 

The present investigation must thus be understood as part of 
a larger inquiry the purpose of which is nvofold: to measure the 

.:and services, in proportion to their utility to society; while producers, gene­
rally seeking each his own interest intelligently, will be led to supply this 
demand in the most economic way, each one training himself or being trained 
by his parents for the best rewarded, and therefore, most useful services for 
which he is adapted." H. Sidgwick, The Principles of Political Eco'IWmy 
(London, 1901), p. 29. 

I The first of these factors has been analyzed by the author in some detail 
in "Rational Human Conduct and Modem Industrial Society," The Southern 
&onom~ Journal, 1943, vol. X, pp. 136·1SO. For an analysis of problems of 

11 



12 
SOOIAL OOSTI:I OF BUSINESS ENTERPRISE 

performance of the system of business enterprise by yardsticks 
which transcend those of the market and to lay the foundation 
for a reformulation of economic analysis so as to include those 
omitted aspects of reality which many economists have been 
inclined to dismiss or neglect as "noneconomic." Such a new 
science of economics will have to recognize that a partial view 
of the economy can never lead to a rational (i.e. critical and 
scientific) view of the economic process-a view which will 
always call for a comprehensive interpretation of all relevant 
factors. Only by overcoming the present compartmentaliza­
tion of Our knowledge in the social sciences, or more specifically 
by accepting the fact that the "economic" and the so-called 
"noneconomic" are intrinsically interrelated and must be 
studied together, will we be able to construct a new science of 
economics, which will be "political economy" in an even more 
comprehensive sense than the term was ever understood by the 
classical economists and their predecessors. But this raises issues 
which transcend the scope of the present study. Our main 
purpose is to demonstrate that entrepreneurial outlays fail to 
reflect important social costs of production and that they cannot 
be accepted as measures of total costs. As a first step in this 
demonstration it is important to turn our attention to the 
meaning and the general nature of social costs. 

social returns and the related subject of public im'estmcnt see K, \'\;'iUiam 
Kapp, Hindu Culture, &onom;c Development and &<momic Planning. (Bombay,
Asia Publishing House, 1962) 

See also for a devastating critique of the doctrine of consumers' sovereignty 
under conditions of modern sales promotion and advertising, j. K. Galbraith, 
The Affluent Sociery (Boston, Houghton, Mifflin and Co., 1958), esp. chs. 10and 11. 
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OHAPTEB TWO 

THE NATURE AND SIGNIFICANCE OF 

SOCIAL COSTS 


FOR the purposes of this investigation the term "social costs" 
oovers all direct and indirect losses sustained by third persons 
or the general public as a result of unrestrained economic 
activities. These social losses may take the form of damages 
to human health; they may find their expression in the destruc­
tion or deterioration of property values and the premature 
depletion of natural wealth; they may also be evidenced in an 
impairment of less tangible values. 

Social losses arise in various ways. Some clearly have their 
origin in specific industries and can be traced to particular 
productive processes and business practices. Others are the 
result of the interaction of a great number of factors which 
make the process of causation a complex and frequently a 
cumulative one. In some cases, the social costs of production 
are felt immediately; in other instances, the negative effects of 
private production remain hidden for considerable periods of 
time so that the injured persons do not become immediately 
aware of their losses. Furthermore, whereas certain social 
losses affect only a limited group of individuals, others may be 
felt by all members of society. Indeed, the actual damages 
may be so widely dispersed and affect so many people that, 
while the total losses are substantial, each individual sustains 
only a relatively small loss or injury. Although aware of his 
losses, the individual may not even consider it worthwhile to take 
defensive action against the particular industry responsible for 
his losses. In many instances it may not be clear who is actually 
responsible for the damages. In short, the term "social costs" 
refers to all those harmful consequences and damages which 
other persons or the community sustain as a result of productive 
processes, and for which private entrepreneurs are not held 
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accountable. This definition of the concept is comprehensive 
enough to include even certain "social opportunity costs," 
which take the form of avoidable wastes and social inefficiencies 
of various kinds. 

In order to be recognized as social costs, harmful effects and 
inefficiencies must have two characteristics. It must be possible 
to avoid them and they must be part of the course of productive 
activities and be shifted to third persons or the community at 
large. The consequences of an earthquake are not social 
costs in the sense in which the term is to be used here. An 
earthquake is neither a productive activity nor can it be avoided. 
At best, some of its destructive effects may be prevented by 
appropriate measures of precaution. What matters for our 
discussion is the fact that certain productive activities set the 
stage for considerable social losses, that the causal relationships 
between these activities and the social losses can be critically 
explored and that the losses can be minimized or avoided by 
appropriate measures. For instance, pollution of the environ. 
ment by various types of contaminants can be traced to produc. 
tive activities and can be shown to be mall·made and avoidable. 

The basic causes of social costs are to be found in the fact 
that the pursuit of private gain places a premium on the mini­
mization of the private costs of current production. Therefore, 
the greater the reliance on private incentive" the greater the 
probability of social costs. The more reliance an economic 
system places on private incentives and the pursuit of private 
gain the greater the danger that it will give rise to external 
"unpaid" social costs unless appropriate measures are taken 
to avoid or at least minimize these costs. From this it would 
follow that a decentralized planned economy which makes 
extensive use of private incentives such as bonuses to its managers 
in order to assure the attainment of its targets and objectives, 
will hardly be immune to social costs. Evidence of certain 
inefficiencies in the Soviet economy support this conclusion. l 

1 For an aecount of some of the social costs which can be traced back to 
the incentive system in Soviet economic planning, see J. S. Berliner, ".\!anage. 
rial Incentives and Decision Making: A Comparisons of the united States 
and Soviet Union" in Comparisons f!! tlte United States and Soviel Economies, Joint 
Economic Committee, 86 Cong1'P5S, Part I, (Washington, D. C., t:. 8. Govern· 
ment Printing Office, 1959), pp. 34-9·376. 
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~ve In so far as social costs are the result of the minimization of the 
isH, internal costs of the firm it is possible to regard the whole process 
:ies as evidence of a redistribution of income. By shifting part of 

the costs of production to third persons or to the community at 
~d large producers are able to appropriate a larger share of the 
ble national product than they would otherwise be able to do. 
ive 'Alternatively, it may be claimed that consumers who purchase 
at the products will get them at lower prices than they would 

:ial have been able to do had producers been forced to pay the 
/\n total costs of production. And similarly, the enforcement of 
!:d. preventive legislation has a redistributive effect. There is thus 
by a problem of the incidence of social costs and of the costs and 
Mlr benefits of measures designed to prevent the social losses caused 
the by private productive activities.1 How large a share of the 
ips national income is thus redistributed is a problem which cannot 
Dy concern us here. It is needless to add that the fact that prob­
by lems of social costs raise issues of income redistribution makes 
tn­ them matters of political controversy and political power. 
ac­ It is no exaggeration to say that the occurrence of social costs 
,Ie. has found recognition in a variety of practical policies. Indeed, 
ICt a large part of governmental activities in modern society is 
Ill- devoted to the repair and prevention of a number of social 
re, losses caused by modern industrial activities. These policies 
he mllst he considered as strong evidence of the existence of social 
lIC costs. No doubt, this increasing recognition reflects to a con­
Lte siderable extent a shift in the balance of power in favor of those 
al classes and groups in society which have borne the brunt of 
en social losses in the past and who now are using their political 
ld and economic power in an effort to protect themselves against 
es the negative consequences of progress. The political history of 
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m doubtless true that the steady increase of protective sociallegisla­
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10 

1 The point has been made recently in a somewhat different context by 
~­ K. Fox. Polllltio!!: The Problem qf Evalualion, National Conference on
les Water Pollution, December 1960, United States Department of Health,
I'It Education and WeHare, U.S. Public Health Service, Washington D.C, 
n· (mimeographed), p. 5. 
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efficiency, the prohibition of destructive practices in many fields 
of production, the concern with air and water pollution, or even 
the efforts of farmers, businessmen and labor to peg the prices 
of their products and services, reflect, at least in part, an attempt 
to restrain destructive methods of production and exploita­
tion of resources. 

Viewed in this fashion the struggle for the prevention of 
social costs or for their more equal distribution is nothing but an 
integral part of the gradual access to political power by groups 
formerly excluded from such power. No doubt, pressure groups 
and vested interests have been able to distort and abuse the 
legitimate struggle for a more equal distribution of social costs, 
to the detriment of society. Most certainly, not every counter­
vailing restraint of trade is justified as a measure designed to 
remedy the wastes of unregulated competition. In many 
instances, these restraints are themselves techniques of taking 
advantage of the consumer and have become the sources of 
important social costs. And yet, after all has been said about 
the misuse of power by vested interests, the fact remains that, 
on the whole, the increased emphasis on the elimination of, 
and protection against, social losses and the shift in the balance 
of power reflect an expansion of popular control over economic 

institutions and policies. 
Despite this shift in the balance of power, the main body of 

neoclassical value theory has continued to regard social losses 
as accidental and exceptional cases or as minor disturbances. 
To dismiss the entire problem of social costs in this manner 
begs the question. For whether or not these costs are isolated 
cases and minor disturbances can be decided only after their 
significance and their probable magnitude have been explored. 
Similarly, to dismiss the problem of social costs 011 the ground 
that in some instances remedial measures have been taken by 
governments and private organizations misses the important 
question as to whether such measures are adequate and effective. 
This question too can be answered only after an attempt has 
been made to comprehend the nature and possible magnitude 
of the social costs of production. Close analysis of existing 
preventive regulations reveals that present restraints are still 
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lIighly ineffective in minimizing social losses and that in many 
iDstances social costs have found either no or only the most 
rudimentary recognition. 

Social Costs and Social Change 

It has been argued that social costs are merely the by-product 
of any process of rapid economic change and growth. Thus, 
social costs are sometimes considered as the short-run price 
paid for high level productivity and social performance of the 
«onomic system in the long-run. There would be no basic quarrel 
,,-ith this position if it did not imply that social costs are unavoid· 
able and economically justified and that nothing is to be gained 
by their investigation. However, whether growth and deve­
lopment are worth their price can be determined only after 
an attempt is made to ascertain the total costs involved. 
Whether one prefers to look upon social costs as the price to 
be paid for economic growth or-what is essentially the same 
thing-as the short-run inefficiency of an alleged long-run 
efficiency in no way affects the importance of knowing the 
full price paid for either. In fact, to trace and identify the 
social costs of growth and long-run efficiency is not only a 
necessary undertaking but is clearly called for by the canons 
of economic rationality. ~othing is more irrational than an 
incomplete system of cost accounting. An economic calculus 
that neglects one part of the costs of production can hardly 
claim to promote social efficiency. 

In its most uncompromising form the thesis that social costs 
are merely the inevitable and unavoidable price of economic 
change goes even further. It asserts that the endeavor to 
eliminate or at least to redistribute the social costs of produc­
tion and to insist upon a more orderly and deliberate change 
is nothing but an attempt to end all change and growth.1 Thus 
it is argued that unlike previous forms of social organization 
in which vested interests were able to block new methods of 

1 "However unconsciously, the present movement to plan change andgrowlh 
is in many of its forms really a movement to ("nd change and growth." Cf. 
D.M. Wright, The Economics I!! Disturbance (Xew York. The Macmillan Co., 
1947), pp. 91-92. 
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production and economic change through regulations of all 
sorts, the system of business enterprise has been marked by a 
maximum of opportunities for innovations which freely invaded 
and destroyed established patterns of production and organiza­
tion. This, together with the spirit of economic rationality, 
is said to enable the market economy to promote and assi­
milate technical progress in the most rapid fashion, and it is, 
therefore, no accident that its history has been associated 
with the most pronounced scientific progress and economic 
growth on record. The argument concedes, it is true, that this 
rapid expansion with its characteristic discontinuities in the 
production of durable capital and the periodic overexpansion 
of productive facilities has made the capitalist market economy 
a highly unstable form of economic organization. A further 
consequence has been a growing hostility to competition and 
the emergence of an "anti-capitalist" mentality and an intense 
quest for greater security by large masses of people who have 
to bear the brunt of the social losses of rapid change. It is 
these groups, interested in preserving the status quo, who have 
gained in political influence. Hthis anti-capitalist mentality con­
tinues it is asserted all change and growth may come to an end. 
The same prospect is in store for planned economies because, there 
too, groups with a vested interest in the maintenance of the status 
quo would be able to use their influence in an effort to perpetuate 

the existing methods of production and cost accounting to the 
detriment of society as a whole. So much for the thesis. 

What bearing has this line of reasoning on the problem of 
social costs? In so far as it maintains that the growing political 
influence of persons who have carried the burden of social 
costs and social change in the past may bring to a stop all innova­
tion and progress, the choice seems to be onebetween democracy 
and progress. This would be merely another way of saying 
(still assuming that the main line of the above argument is 
correct) that rapid change depends upon the survival of unde­
mocratic elements which make it possible for a small group 
of people interested in rapid change to impose upon the great 
majority of the population the burden of social costs, instability 
and personal insecurity. If it were really true that democracy 
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1 See, however, chapter 10. 
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aDd rapid economic growth are alternatives the question obvi­
aasly remains whetht·r we consider the preservation of demo­
aacy or rapid change as the greater value. And it would be 
legitimate to raise the further question whether the lament 
about the imminent end of all change and growth does 
DOt reflect, however unconsciously, a willingness to reverse the 
movement toward social and political democracy. 

But is the argument sound? Is it really correct that we have 
to choose between democracy and progress? Must we assume 
that any "protection" against the costs of competition has to 
end in a complete stoppage of all change? Several reasons 
may be advanced to support our more optimistic outlook . 

First, it is reasonable to assume that any opposition to progress 
and growth would decline considerably if the total costs of 
such change were more equitably borne than in the past and 
fuller compensation were made for the social losses suffered. 
In fact, the opposition to change and long-run growth is, at 
least in part, also based upon the general economic instability 
to which the competitive process, for reasons other than progress 
and change, gives rise. Since this instability can be materially 
reduced by measures of anti-cyclical economic control it is 
reasonable to assume that the opposition to change would 
decline with the achievement of a higher degree of over-all 
economic stability. Furthermore, with a more complete system 
of social accounting and the decline of opposition to change, 
the cleavage between those who cling to the status quo and 
those who expect to gain from change will be amenable to the 
typical processes of democratic bargaining and compromise. 
Finally, and most important of ali, the general world situation 
and the competitive co-existence of rival forms of economic and 
political organizations makes it impossible for either society to 

arrest the pace of technological progress and change. What­
ever may be the hazards of living in the atomic age with the 
world divided into two rival blocs, technological stagnation is 
not likely to be one of them. Neither the Soviet economy nor 
the American economy show any slackening in the application 

of new technological innovations.1 

1 See, however, chapter 10. 
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The concept of social costs may be criticized on the ground 
that it covers a great variety of social losses and, therefore, lacks 
definiteness and precision. To some extent this may be correct. 
However, let us restate our intentions and consider the alter: 
natives that were open to us. I t is the purpose of our analysis 
to trace what we consider to be typical social phenomena as 
they organize themselves into a pattern. To this end a general 
concept is needed which defines the phenomena in terms of 
certain general characteristics. Our concept identifies these 
characteristics in terms of the empirical consequences of produc­
tive activities which the entrepreneur dops not bear but is able 
to shift to other persons or to the community at large. In this 
sense our concept is both concrete and operational. That the 
consequences vary in scope and character is true. But this 
can hardly justify the rejection of the concept on the ground of 
ambiguity. The alternative would have been to develop a 
separate concept for each of the various kinds of social losses 
and to abandon any attempt at a general definition. This 
might have been satisfactory if we had wanted to write the 
economic history of social costs in modem industrial societies. 
But such is not the case. We are concerned with the problem 
of social costs as a typically neglected phenomenon of economic 
analysis and we hope to show that this neglect accounts for 
many of the failures of economics and its lack of relevance for 
the comprehension and solution of practical problems of modern 
economies. Until recently economic analysis has neglected 
the social and human costs of production. This neglect is in 
contradiction to the tenets of our professed humanistic ideals 
and the respect for the value and dignity of the individual. As 
we shall see, social costs threaten the life and health not only 
of the individual but of all humanity and play havoc with a 
rational use of our resources. If we permit professional inertia 
and academic interest in traditional neoclassical analysis to 
stand in the way of a major reconstruction of economic science 
we may preserve the tradition but miss our chance to permit 
human intelligence and human knowledge to contribute to 
the solution of one of the most urgent problems of modem 
industrial societies. 
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Quantification and MeasuTement 
'1laere are, however, several problems which confront us when 

applying the concept of social costs. One of these problems is

* fact that third persons and the community at large who 
-..in the losses as a result of private productive activities may 
aIIIO benefit to a certain extent from the current lower prices 
.. which they are able to purchase commodities just as the 
fII'Oducers who contribute to air pollution may actually find 
IIIIeir own health and property impaired by the very process 
IIhat permits them to shift part of the costs of production to 
IIIie community at large. Here we are faced with the specific 
illltcrdependency which connects all phases of social reality. 

In addition, some social costs belong to those social phenomena 
... which it is as yet difficult to arrive at statistical measurements 
and agreed estimates. Generally speaking there is a substantial 
lack of information 011 the magnitude of social costs 
of production and only the most preliminary studies of them 
have so far been made. While we study the commercial and 
business aspects ofproduetive processes, their social consequences 
-although recognized in general terms-attract little attention. 
We may spend substantial amounts of money on market research 
and sales promotion, and billions of dollars are available for 
research on mOOll rockets and similar adventures into outer 
space, but a study of the causes and effects of social costs which 
would aid in their assessment attracts at best only limited and 
completely inadequate funds. 

However, while it is necessary to realize that quantification 
will always remain an important question in the analysis of 
social costs it is essential not to exaggerate its significance. 
Quantification and measurement doubtless have their place 
not only in scientific analysis but also in the formulation of 
practical policies. And yet in many instances the effort to 
quantify may be in vain. We may create the appearance of 
quantitative measurement when in effect we have nothing of 
the sort. Such an illusion of quantification is characteristic 
of many discussions in economics particularly in value 
theory. \Ve speak of "opportunity costs" or the "demonstra­
tion elrcel." "\re these "quantitati\·e" concepts actually subject 
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to measurement? Can we really determine the opportunity 
costs ofany public or private decision or expenditure? However, 
these concepts have never been seriously questioned on the 
ground that their quantitative character is neither self-evident 
nor clearly established in practice. If it is argued that these are 
auxiliary theoretical concepts and that their usefulness does not 
depend upon precise measurements anyway, the same could be 
said of the concept of social costs. The usefulness of the concept 
of social costs as a tool of analysis does not depend upon the 
precise measurability of the latter. The social consequences of 
productive activities to which the term social costs refers are 
at least as operational and concrete and subject to quantifica­
tion as the subjective realities to which the concept of opportu­
nity costs and individual preference scales refer. Social analysis 
must resist the temptatiiln to apply the standards of precision 
of micro- and macro-physics orfor that matter of the differential 
calculus. We defeat the purpose of scientific inquiry if we 
make a fetish of precision and measurement by imitating stand­
ards and procedures which may be applicable to the measure· 
ment of temperature but which are difficult or impossible to 
achieve in the social realm. Actually the statistical (sub­
stantive) measurement of some of the social costs may in the 
end be easier than the quantification of such intensive psychic 
magnitudes as utilities, pleasure and prefqences which play 
such an important role in neoclassical value theory. After all, 
social losses have certain objective effects on mortality, morbi­
dity, general human efficiency and .property values which can 
be quantified~even though the operation and standards of 
measurements are not always those of adding dollars and cents.l 

I t has to be admitted that some social costs are highly complex 
and composite in character and can be evaluated only in terms 
of the importanC:e which organized society attributes to both 
the tangible and the intangible values involved. Such social 
evaluations do not, however, pose an entirely new problem. The 
formulation of public policy nearly always requires an evalua­
tion of "means" and "ends" whose relative importance can only 

I See "Social Cost~ and Social Ben ....its. their Relevance for Public Policv 
and Economic Planning". ;n K. William Kapp, Hindu Culture, ECOIIDI1I{' 
Devflopment and &onomi, Planning op. tii. 
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be estimated due to the fact that a substantial proportion of 
all "costs" and "returns" of economic policies are "political" 
and intangible in character. Of course, this is not to say that 
policy formulation on the basis of general estimates of possible 
costs and returns has been fully explored and offers no further 
theoretical difficulties. Quite Oil the contrary, the issues raised 
by the concept of "sodal value" and "social evaluation" belong 
to the most important unsolved problems of economic science. 

The concluding part of the present study suggests the general 
direction in which a solution of these problems ·."j1ht be found. 
It will suffice to state here only briefly that the social scientist 
must resist the temptation either to ignore social costs because 
they require an evaluation by society or to introduce his own 
standards and preferences into the discussion of their evaluation. 
For, to do the former and to leave social losses out of account 
because they are "external" and "noneconomic" in character, 
would be equivalent to attributing no or "zero" value to all 
social damages which is no less arbitrary and subjective a judg­
ment than any positive or negative evaluation of social costs. 
For the social scientist to evaluate social costs in terms of his 
own standards and preferences would mean the introduction of 
highly subjective value judgments into economic analysis and 
would make the generalization derived therefrom equally 
subjective, arbitrary and problematical. Here, as in all matters 
of social evaluation, we would be 00 safer grounds if we could 
rely 00 objective standards of social minima and measure social 
costs in terms of shortfalls or deficiencies from such minima. 

Cumulative Causation and Social Costs 

One of the central tasks of the theory of social costs and indeed 
the key objective of the present study is to trace the causal 
relationships between various productive activities and business 
practices on the one hand and of significant social losses and 
damages on the other. This undertaking will be rendered 
easier in the light of a brief discussion of social causation. In 
contrast to neoclassical analysis we accept the principle of 
cumulative causation as the main hypothesis for the study of 
social relations and economic processes in particular. It is 

5.1 
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essential, therefore, to provide an explicit statement of the 
main characteristics of this hypothesis. 

Cumulative causation in social affairs is not a recent discovery. 
The study of economic fluctuations has developed several 
"models" of cumulative causation which should, at least, be 
mentioned even if they are still highly mechanistic in concep­
tion and narrowly confined to economic variables. Cases in 
point are the so-called cobweb principle, the "acceleration" of 
the demand for, and production of producers' goods resulting 
from a relatively small change in the rate of increase or decrease 
of the demand for consumers' goods and finally the backward 
sloping supply curve of labor, reflecting the possibility that 
a fall in wages may be accompanied by a greater supply oflabor 
hours, as well as the tendency of prices to rise or fall in 
accordance with speculative expectations and behavior. Even 
the multiplier may be cited as a model of the cumulative char­
acter of economic processes. 

Let us illustrate the potentially disequilibrating tendencies of 
these models of cumulative causation with reference to the 
backward sloping supply curve. 

During the Industrial Revolution whIch opened tne way for 
unskilled women and child labor the displacement of workers 
by machinery tended to depress wages and fore-cd women and 
children into factories to supplement the family income. Thus, 
far from resulting in a decrease of the amount of labor offered 
the drop in wages increased the supply thereby contributing 
further to the tendency of wages to fall. It was this tendency 
of wages to fall which, together with a general scarcity of 
capital gave relative validity to Ricardo's iron law of wages 
as well as to Marx's conception that wages tend to fluctuate 
around the minimum subsistence level. Doubtless, the general 
principle which is expressed by the backward slope of the 
supply curve of lahor holds true not merely in times of rapid 
economic growth but also under normal conditions in traditional 
societies. 
That even the ,\-hole system could move increasingly and 

cumulativel}' away from equilibrium was pointed out by 
Schumpeter who stated that "once equilibrium has been 
destroyed by some disturbance, the process of establishing a 
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of the new one is not so sure and prompt and economical as the 
old theory of perfect competition made it out to be; and 

ICOvery. there exists the possibility that the very struggle for adjust~ 

several ment might lead such a system farther away from instead of 
:ast, be nearer to a new equilibrium. This will happen in most 
ooncep~ cases unless disturbance is small. In many cases, lagged 
:ases in adjustment is sufficient to produce this result."1 
ion" of However, the principle of cumulative causation owes less to 
:suiting the aforementioned models ·of business cycle research than to 
lecrease the earlier views of Veblen. For Veblen it was always axio­
ckward matic that the process of cultural evolution and economic 
I.y that processes could be understood only in terms of the principle of 
• labor a cumulative sequence of cause and effect. This sequence must 
.tail 	 in be viewed as unending, unteleological, and unconcerned with 

Even human wishes and moved by a kind of institutional inertia 
r: char- rather than any tendency toward either partial or general 

equilibrium.2 The principle of cumulative or circular causa­
lCies of tion stresses the fact that social processes are marked by the 
to the interaction of several variables both "economic'~ and "noneco­

nomic" which in their combined effects move the system away 
ay for from a position of balance or equilibrium. In fact instead of 
'Orkers calling forth a tendency toward automatic self-stabilization 
nand social processes may be said to obey some principle of social 
Thus, inertia which tends to move the system in the same direction 
ffered as the initial impulse. "The system is by itself not moving 
luting toward any sort of balance between forces but is constantly 
:Iency on the move away from such a situation. In the normal 
ty of case a change does not call forth countervailing changes but, 

wages 
 instead, supporting changes, which move the system in the 
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same direction as the first change but much further.:'3 This
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~ J. A. Schumpeter, Capitalism, Socialism and Democr(JCY, (New York, Harperr the and Brothers, 1942), p. 103. 
apid : M. W. Watkins, "Veblen's View of Cultural Evolution" in D. F. Dowd, 

(ed.), Thorstein Veblen: A Critical Reappraisal, (Ithaca, N.Y., Cornell Univer­ional sity Press, 1958), pp. 249-264. See also W. C. Mitchell's theory of causation 
in Business Cycles, The Problem and its Setting (.!\ew York, National Bureau of 
Economic Research, 1927). and 

,:s G. Myrdal, Rich Lands and Poor, (New York, Harper and Brothers, 1957) 
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principle of cumulative causation, by stressing the interaction 
of several factors that move the social system in the same direc­
tion as the initial impulse only faster, constitutes the main 
causal hypothesis and the general conceptual framework for 
the study of social costs. 

One final word is in order. Most of the factual evidence of 
social costs presented in the following chapters pertains to 
economic life in the United States. This emphasis on social 
costs in the American economy may give rise to the impression 
that they are a typical American phenomenon. However, 
such is not the case. Social costs are a common phenomenon 
in competitive economies; what should be emphasized is the 
fact that American business enterprise provides a particularly 
clear illustration of the operation of the capitalist process 
because it had remained relatively free of governmental control 
throughout the nineteenth century and up to the Great 
Depression of the nineteen thirties. 

We wish to make it clear that we are not comparing un­
regulated private enterprise with a system of economic plan­
ning. We do not imply that a system of economic planning 
would necessarily eliminate the phenomenon of social costs. 
Whether or not a planned economy will avoid the social costs 
of production depends upon the planners, i.e. whether they 
wish to avoid them or neglect them. In the last analysis this 
is a matter of the political structure of the planned economy, 
and whether or not the plan as an essentially political act of 
decision-making is subject to review at the polls. The fact 
that we do not compare unregulated competition and economic 
planning and that we do not argue that social costs will be 
automatically avoided under a system of economic planning 
(whether centralized, decentralized or local) makes it unneces­
sary, we feel, to examine the political and economic problems of 
specific alternative forms ofsocial organization. Nor shall we dis­
cuss techniques and policies which might lead to the elimination of 
social costs. To do so would transcend the scope of the present 
study, which is confined to the tracing of a number of significant 
cases of social costs in the system of business enterprise. 
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ion Before turning to our main problem it will be worthwhile to 
:'ec­ review briefly the contributions of those economists who have 
ain questioned the validity of the main trend of reasoning of classical 

for and neoclassical economics and who have in this context dealt 
with the phenomenon of social costs. 
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CHAPTER THREE 

EARLIER. DISCUSSIONS OF SOCIAL COSTS 

EVER since the classical economists took over from the natural 
sciences the concept of equilibrium and used it to demonstrate 
that production and distribution were self-regulating processes 
capable of achieving an optimum solution of the economic 
problem without positive direction by public authority, indi­
\"idual economists have questioned the general validity of such 
an optimistic interpretation. In dissenting from the tenets of 
the classical school many critics referred to various social costs 
in the sense ill which the term will be used here. In fact, in 
surveying this critical literature one is impressed by the fact 
that social costs have never disappeared completely from the 
literature, Confronted with the mass of factual evidence un­
earthed by the critics one wonders why the classical precon· 
ceptions of equilibrium and self-regulation were not abandoned 
long ago and replaced by premises postulating, for instance, 
inertia in social affairs or indeed cumulative movement into 
the same direction. Certainly there was enough evidence to 
support such a thesis which could have served as a basis for a 
farreaching critique of classical economics and its social 
philosophy. 

There seem to be three reasons why the critics did not carry 
their discussion to this conclusion. First, most critics shared 
the basic presuppositions of their time which prevented them 
from rejecting the rationalistic and optimistic notion of a 
"natural" order in social and economic affairs. Second, old 
preconceptions die slowly, especially if they reflect deep-seated 
political creeds and ideologies. And third, it is much easier 
to build a system of theoretical generalizations upon the notion 
of natural law and rational economic conduct than it is to 
build a system of economic thought upon the conception 
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1 Adam Smith, The Wealth if Nations (New York. 'lIII 
1937), p. 681. 
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of a tendency toward social inefficiency. It is thus not surpris­
ing that the factual evidence collected by the critics did not 
lead to the elaboration of a new and equally systematic body 
of doctrine in support of economic control and planning. 

OSTS The Classical Economists 

It may seem paradoxical to start this discussion with the 
classical economists and it would obviously be an extension of 

natural the argument to assert that the founders of political economy 
onstrate were champions of the doctrine of social costs. And yet some 
lI'Oces5es of the classical economists advanced important qualifications of 
::onomic the doctrine of the invisible hand, in which we find elements of 
,. indi­ what may be defined as social costs. Even and particularly 
of such Adam Smith was fully aware of the fact that the market mechan­
=nets of ism could secure the optimum solution of the economic problem 
al costs only if at least three conditions were fulfilled; first, that there 
fact, in would be free competition; second, that the competitors 
he fact were restrained in their action by "sympathy" and "moral 
Hll the sentiments" ; . and third, that in addition to defense and the 
(;C un­ administration of justice, the government erects and maintains 
lrecon­ certain "public institutions" and "public works" which "though 
ldoned they may be in the highest degree advantageous to a great society, 
stance, are, however, of such a nature, that the profit could never repay 
l into the expense to any individual or small number of individuals, 
nee to and which it, therefore, cannot be expected that any individual 
I for a or small number of individuals. should erect or maintain."l It 
social is true, Adam Smith took it for granted that the prerequisites of 

free competition would be fulfilled and it is not difficult to 
carry understand ~hy, at his time, he felt it unnecessary to inquire 

mred further whether this assumption would always be fulfilled in 
them the future. In 1776, i.e. prior to the series of technological 
of a advances usually referred to as the first Industrial Revolution 

l. old and the concentration of capital in joint stock companies, it 
rated would have been impossible to foresee that the time might 
easier come when production and distribution would no longer be 
otion carried on by a multitude of small-scale businessmen actively 
is to 

I Adam Smith, The Wealth of NaJiDns (New York, The Modem Libraryption 1937), p. 68 I. 
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competing with each other. It is w'!ll known that despite this 
"immature" state of the economy at his time, Adam Smith 
made some very shrewd observations concerning the natural 
propensity of "masters" to combine with each other to the 
disadvantage of the working-man and the consumer in general. 

Smith's reliance on moral sentiments as a prerequisite of any 
workable system of competition has often been overlooked and 
has even been denied by later generations of economists who 
preferred to stress Smith's reference to the invisible hand as 
evidence of his glorification of selfishness. However, nothing 
could be further from the truth. It is unthinkable that a moral 
philosopher of the stature of Adam Smith, who published 
The Theory of A10ral Sentiments in 1759, would have abandoned 
his conceptions of the moral laws governing human behavior 
in 1776 when he published The Wealth of Nations, without 
making such a change of view explicit. It is, therefore, impera­
tive that The Wealth of Nations be read in conjunction with the' 
earlier Theory of Moral Sentiments in order not to lose sight of 
Smith's presupposition of the existence of a natural moral law 
which would induce the prudent man to improve himself only 
in fair 'ways, i.e. without doing injustice to others. We cannot 
criticize Adam Smith for not having had a more modern under­
standing of human nature and the fact that in the struggle for 
commerical survival it is often the most unscrupulous who sets 
the standard for moral restraint. 

There were other members of the classical school whose 
writings reveal an awareness, of some of the disequilibrating 
tendencies of unregulated free enterprise and of specific aspects 
of social costs. For example, T. R. Malthus' analysis of the 
rapid accumulation of capital as a possibly disturbing element 
in the progress of wealth may weU be regarded as an early 
example of an approach to economic analysis which questions 
the self·equilibrating tendency of the market economy and 
points to the social losses caused by prolonged unemployment. 
I t is well known that there is a direct connection between 
Malthus' views, which were shared and in part even anticipated 
by Sismondi, and those ofJ. A. Hobson and J. M. Keynes. 

Even David Ricardo finally revised his earlier optimism 
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concerning the impossibility of a lasting displacement of labor 
., the introduction of machinery; he admitted that the advant­
ages of technological progress, if introduced suddenly and to a 
considerable extent, are paid for by losses borne by the working 
population. 

The Historicists 

It was the Historicists among the economists of the nineteenth 
a:Dtury who delivered the first systematic blow against the 
basic preconceptions of classical political economy. From 
Auguste Comte to Gustav Schmoller, the members of this school 
were united in their denial of the thesis that the principle of 
self-interest is able to promote social welfare and that there 
was no need for government planning and regulation of the 
econbmic process. In their insistence upon the need to consider 
mcial and economic reality as a whole, and to make economic 
analysis more concrete and more operational by means of 
detailed case studies, the Historical School traced in detail many 
or the negative social consequences of the competitive market 
economy such as extreme inequalities in the distribution of 
wealth and income, social insecurity and destitution of old 
and sick people, depressed areas and industries. Being aware 
of these negative effects, they demanded farreaching social and 
economic reforms by means of social legislation very much 
along the lines of the American New Peal. In fact, the Histo­
rical School anticipated many of the ideas which are now more 
or less generally accepted at least as far as practical social 
policy is concerned. 

The Socialists 

What distinguishes the socialists and especially Marxian 
socialists from the classical school is not a difference in method 
and preconception, but the fact that they arrive at diametrically 
opposed conclusions on the basis of the same central doctrine 
-the labor theory of value. Instead of harmony of interest, 
Marx demonstrates the existence of exploitation and inevitable 
conflict between labor and capital. Instead of automatic equi­
librium between consumption and production, Marx deduces 
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crises and ultimate breakdown of the capitalist order. Basically, 
the socialist theory of surplus value according to which the 
price oflabor (wages) tends to fall typically short of the laborer's 
contribution (in terms of value) to the total product, implies a 
concept of social costs. This was clearly seen and stated by 
one of the earliest proponents of the theory of surplus value, 
namely, Simonde de Sismondi. Without even formally accept­
ing the labor theory of value, in fact in a chapter which bears 
the general title "How the Returns of the Entrepreneur are 
derived from Capital," Sismondi points out that their dependence 
and their general state of poverty often forces workers to accept 
any kind of work even under the most unsatisfactory conditions 
and at the lowest possible wages. "The returns of the entre­
preneur sometimes represent nothing but the spoliation of the 
worker; the former makes his money not because his business 
yields returns far in excess of the costs of production but because 
he does not pay the total cost of his enterprise; he fails to give 
an adequate compensation to the worker. Such an industry 
is a social evil. "1 

Sismondi also seems to have been the first economist to have 
set forth in a more systematic way other aspects of social costs, 
especially those arising in connection with technological improve­
ments.! Without denying the existence of equilibrating tend­
encies of the market, Sismondi makes it clear that the attain­
ment of a new equilibrium, for instance after the introduction 
vf technological innovations, is usually achieved only at the 
price of great human costs and capital losses. "Let us beware 
of this dangerous theory of equilibrium which is supposed to 
re-establish itself automatically. . .. It is true a certain equil­
ibrium is re-established in the long run but only after a frightful 
amount of suffering. It is a fact that capital is withdrawn from 
a particular industry only as a result of bankruptcy of the owner, 
and workers give up their occupations only when they die; 
indeed, laborers who find it easy to shift to other occupations 

1 Translated from J. C. L. Simonde De Sismondi, "'iouveaux Principes 
D'Economie Poiitique (second edition, Paris, 1827), vol. I, p. 92. 

2 Concerning the question of Sismondi's priority over, and relation to, 
Ricardo and Malthus, see G. Sotiroff, Ricardo und Sisrrumdi (Zurich, Europa 
Verlag, 1945), pp. 41-47. 

~ 

111& rule."l 
a 

to 

wages of all. 
.......ing of 

~d, 

tiRLIER DISCUSSIONS OF SOCIAL coSTS 

always, 
. 

oa 
, 

con<'-­

.... 


to other places must be regarded as ex' 

result of this immobility of fixed capital 
changes have, according to Sismondi,o 

MOying the value of old investments-a fact 
industries to violent shocks. As far ­

are concerned, Sismondi points out that "the'" 

--.... machinery is to throw some ofthe workers out 
increase the competition of others and 

This results in diminished cons~ 
demand. Far from being= hinery produces useful results only when its 

ill preceded by an increased revenue, and conseq 
,..wility of giving new work to those displaced: 
.Acial and private investigations into the 
.-king class during the Industrial Revolution, 

have confirmed Sismondi's thesis. 
povide a detailed picture of the social costs caused 
p:riod of transition following the introduction of 
-=thod of production; they have remained to the 
c;lassic examples of a discussion of social costs res 
impairment of the health and efficiency of the w· 

lion. 
In fact, these social costs of technological 

n:garded as a special case of the social costs of 
remain largely unaccounted for in entrepreneurial 
bons. Marx dealt v ....ith costs of transition in his 
the effects of the ahoJition of the corn laws in 
Address on Free Trade in 1843. Quoting with ap~ ­

,Ia<ement that the importation of ,heap" ~ 
lower wages3 , Marx continues: "And do not b . 

,T=""ed from J C. L. S;m~d. d. SOmond;, 'P.~ 
~ Quoted from C. Gidc and C. Rist, A History tif &01fIIIIIIii& 

Time of the Physioc..atJ to the Present Day (::'\ew York, D. C. 

1915), p. 180. ~ a "If, instead of growing our own corn ., . we discover &- • 

which we can supply ourselves with these commodities . ­
wages will fall and profits rise." D. Ricardo, The .' 
nomy and Taxation (New York, E. P. Dutton and Co., . 

Library, 1937), p. 80. 



EARLIER DISCUSSIONS OF SOCIAL CUSTS 33 

and move to other places must be regarded as exceptions andy, 
not the rule."1Ie 

'$ As a result of this immobility of fixed capital and labor, 

a technological changes have, according to Sismondi, the effect 
of destroying the value of old investments-a fact which exposesif 
manufacturing industries to violent shocks. As far as the lossese, 

(. of labor are concerned, Sismondi points out that "the immediate 

rs effect ofmachinery is to throw some of the workers out of employ­

-e ment, to increase the competition of others and so to lower 

:e the wages of all. This results in diminished consumption and a 
slackening of demand. Far from being always beneficial, 

s 
It 

machinery produces useful results only when its introduction 
is preceded by an increased revenue, and consequently by the 

e 
~ 

possibility of giving new work to those displaced."2 Countless 
official and private investigations into the conditions of theIS 

working class during the Industrial Revolution, especially in 
England, have confirmed Sismondi's thesis. These studies 

Ie 

e 
provide a detailed picture of the social costs caused during they 
period of transition following the introduction of the machine 
method of production; they have remained to the present daye 
classic examples of a discussion of social costs resulting from the

I, 

impairment of the health and efficiency of the working popula­
tion. 

'" In fact, these social costs of technological change'may be 
regarded as a special case of the social costs of transition which

11 
remain largely unaccounted for in entrepreneurial cost calcula­e 
tions. Macx dealt with costs of transition in his discussion of 

~ 

the effects of the abolition of the corn laws in England in his) 

Address on Free Trade in 1848. Quoting with approval Ricardo's 
statement that the importation of cheaper corn will lead to1 
lower wages3, Marx continues: "And do not believe, gentlemen,1 

1 Translated from J. C. L. Simonde de Sismondi, op. cit., Vol. II, p. 220. 
2 Quoted from C. Gide and C. Rist, A History of Economic Doctrines fiom the 

5 Time of the PhysiocmtJ to the Present Day (Xew York, D. C. Heath and Company, 
1915), p. 180. 

3 "If, instead of growing our own corn ... we discover a new market from 
tI 

which we can supply ourselves with these commodities at a cbeapcr price, 
wages will fall and profits rise." D. Ricardo, The Principle:, of Political Eco­'J nomy and Taxation (New York, E. P. Dutton and Co., Inc., Everyman's a 
Library, 1937), p. 80. 
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that it is a matter of indifference to the worker whether he 
receives only four francs on account of corn being cheaper, 
when he had been receiving five francs before."} To those 
economists who argue that the decline of wages and the keener 
competition among workers are temporary sufferings during 
the transition period, Marx replies that "these temporary evils 
have implied for the ~jority the transition from life to death, 
and for the rest a transition from a better to a worse condition."2 
In fact, "under this free trade the whole severity of the economic 
laws will fall upon the workers"3 and "all the destructive pheno­
mena which unlimited competition gives rise to within one 
country are reproduced in more gigantic proportions in the 
world market.'" In short, according to Marx "the free trade 
system hastens the social revolution. It is in this revolutionary 
sense alone, gentlemen, that I vote in favour of free trade."s 

Similarly, other socialists have spoken of social costs implicit 
in the competitive structure of society. Thus, Robert Owen, 
in a critical appraisal of the effects of the new methods ofproduc­
tion, writes in 1821: "The steam engine and spinning machines, 
widl the endless mechanical inventions to which they have 
given rise, have, however, inflicted evils on society, which now 
greatly overbalap-ce the benefits which are derived from them."\!' 
Similarly, Charles Kingsley, an early Christian Socialist with a 
conservative outlook, has a notion of social costs of free enter­
prise when he complains about "the slavery, starvation, waste 
of life, year-long imprisonment in dungeons narrower and 
fouler than those of the Inquisition, which goes on among 
thousands of free English clothes-ma~eril at this day."7 

Friedrich Engels conducted an early investigation of the 
Industrial Revolution in England and its effects on the worker. 

1 K. Marx, Address on the Question of Free Trade, reprinted in The PO"er!)' 
qf Philosop1!J (New York, International Publishers), n.d. p. 199. 

2 Ibid., p. 204. 
3 Ibid., p. 206. 
'I Ibid., p. 207. 
5 Ibid., p. 208. 
6 R. Owen, Report to the COWl!)' of Lanark (Glasgow, 1821) reprinted in l'flro­

ductwn to ConUrriporary Civilizatron in the West (New York, Columbia University 
Press, 1946), Vol. II, pp. 407-8. 

7 C. Kingsley, Cheap Clothes and Nasty, reprinted in Alton Locke (London, 
Macmillan, 1911), p. XLVII. 
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7 he He called attention to another type of social costs, the full 
lper, magnitude of which was brought to light only in the twentieth 
those century: namely, the damage caused by air pollution. In 
lener London, Engels points out, "two hundred fifty thousand fires 
Ding crowded upon an area three to four miles square, consume an 
evils enormous amount of oxygen which is replaced with difficulty 
:ath, because the method of building cities in itself impedes ventila­
111."2 tion. The carbonic acid gas, engendered by respiration and 
mllC fire, remains in the streets by reason of its specific gravity and 
eno­ the chief air current passes over the roofs of the city. The 
one lungs of the inhabitants fail to receive the due supply of oxygen 
the and the consequence is mental and physical lassitude and low 

rade vitality."! 

!IaIY Charles Fourier discussed certain social costs of agricultural 
production without, however, analyzing them systematically. 

licit Comparing the effects of modern forestry with conditions pre­
!ren, vailing in more primitive times, Fourier is led to the conclusion 
luc- that "we fall far below the savages. . .. For we do not like 
nes, them confine ourselves to leaving them (the forests) uncultivated 
!ave and in their primitive state; we bring the axe and destruction, 
lIOW and the result is landslides, the denuding of mountainsides, 
fLU& and the deterioration of the climate. This evil, by destroying 
ha the springs and multiplying storms, is in two ways the cause 
ter­ of disorder in the water system. Our rivers, constantly alter­
ISte nating from one extreme to the other, from sudden swellings to 
md protracted droughts, are able to support only a very small 
}ng quantity offish, which people take care tv destroy at their birth, 

reducing their number to a tenth of that whiCh they ought 
the to produce. Thus, we are complete savages in the management 
;er. of water and forests."! 

An early systematic treatment of social costs in agriculture 
mtF is contained in Justus von Liebig's treatise entitled "Die Chemic 

in ihrer Anwe1!dung auf Agricultur und Physiologie," which influenced 
to some extent Marx's analysis of capitalist agriculture. In an 
introductory section Liebig discusses the history and effects of 

Iko­
soil depletion from the earliest days of recorded history andsity 

1 F. Engels, The Condition of the Working Class in England in 1844 (New York, lon, 
1887). p. 64. 
, Selections from the WO"ks of Fou¥ier (London, 1901), p. 109. 
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ends his historical survey with the following warning: 'If we 
do not succeed in making thefarmer better aware of the conditions 
under which he produces and in giving him the means 
necessary for the increase of his output, wars, emigration, 
famines and e;Jidemics will of necessity create the conditions 
of a new equilibrium which will undermine the welfare of 
everyone and finally lead to the ruin of agriculture."l It 
remained for Karl Marx to formulate, obvio\.4s1y on the basis 
of Liebig's inductive researches, the statement that " ... all 
progress in capitalistic agriculture is a progress in the art, not 
only of robbing the laborer, but of robbing the soil; all progress 
in increasing the fertility of the soil for a given time is a progress 
toward ruining the lasting sources of that fertility. The more a 
country starts its development on the foundation of modern 
industry, like the United States, for example, the more rapid 
is this process of destruction. Capitalist production, therefore, 
develops technology, and the combining together of various 
processes into a social whole, only by sapping the original 
sources of all wealth-the soil and the laborer."2 

These earlier treatments of social costs by socialist writers 
lead directly to the analysis of social losses by later social refor­
mers and particularly to the Fabian Socialists in Great Britain. 
The works of J. A. Hobson and the Webbs were devoted in 
large measure to the tracing of social costs in the industrial 
sphere. Because these contributions are well known and will 
be referred to later and have, moreover, influenced contemporary 
thought and practice far beyond the narrower circle of Fabian 
Socialists it will be sufficient to list merely some of the more 
representative works.S 

1 Translated from the 7th edition of Justus von Liebig, Die Chemie in ihrer 
Anwendung auf Agricultur und Physiologic Erster Tei!, Der Chemische Prozess der 
Emahrung der Vegetalien (Braunschweig, 1862), p. 155. 

2 Karl Marx, Capital (Chicago, Charles H. Kerr, 19(6), vol. I, pp. 555-6. 
For a further elaboration of Marx's views on the exploitation of natural re­
sources ("Naturelemente") and the fact that the latter enter into the produc­
tive process without entermg into private cost calculations, see Ibid., Vol. III, 
pp. 938, 944-46. 

3 For J. A. Hobson, see Work and Wealth-A Human Valuation (New York, 
The Macmillan Company, 1916). For the Fabian Socialists, see Sidney 
and Beatrice Webb, The Decay of Capitalist Civilization (London, The Fabian 
Society and George Allen and Unwin, Ltd., 1923), ch. V; and H. D. Dickin­
son, "The Failure of Economic Individualism," in Studies in Capital and Invest­
ment (London, Victor Gollancz, Ltd., 1935). 

EARLIER DISCUSSION:, OF SOCIAL COIJI8. 

­

Among contemporary socialist writers, ().;k;ar 

piiil attention to social costs. Indeed he makes 
.. taking into account all the costs of produc . 
~hing features of a socialist economy. 
....-n distinguishes a socialist economy from 
pivate enterprise is the comprehe1lsiveness of the 
iIID the price system. . .. Into the cost account 
-..epreneur only those items enter for which 
• price while such items as the maintenance of the 
CRated when he discharges workers, the p 
.ir:bm.s of occupational diseases and industrial 
.. not enter, or, as Professor J. M. Clark has :;ho' 
iIIID social overhead costS."l 

Welfare Economics 

"'[be concept of social costs has played a majord 
tlr:vdopment of what has come to be called the ~ 
wdfare. Wicksel and Wicks teed had shown that" 
..achine operated for private gain could by no ~ 
ilDagination be said to bring about a social 0(JIiI! 
earlier Cournot had set forth a number of '". 
.omies" and had stressed the fact that social ~ 
coincide with the outcome of the interplay of partiI:II 
and that governmental action was called for to .. 

together. As cases in point Cournot mentioned I 

monopolist but the owner of a forest whose )JIj 
precluded the adoption of lumbering practices willi 
most advantageous to society.2 In a similar va.J 
and Andre Landry have traced the conflicts ~ 
optimum and private optimum. Effertz referratj 
antagonisms or conflicts between the present alii 
and viewed all social organization and legisla~ 
against social losses. For Effertz there was no daI 
output fell far short of potential output and that ~ 

1 Oskar Lange (and F. M. Taylor), On the Economic T/ur6rtr7t#l 
apolis, The University of Minnesota Press, 1938), pp. •& 
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(Paris, 190 J), p. 36ff. 
~ O. Effertz, Lcs Antagonismes Economiques, (Paris: 19lJlt. 
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we Among contemporary socialist writers, Oskar Lange has 

ions paid attention to social costs. Indeed he makes the possibility 
::ans of taking into account all the costs of production one of the 
ion, distinguishing features of a socialist economy. "The ... feature 
ions which distinguishes a socialist economy from one based on 

of private enterprise is the comprehensiveness of the items entering 
It into the price system. . .. Into the cost account of the private 

IaSIS entrepreneur only those items enter for which he has to pay 
all a price while such items as the maintenance of the unemployed 

Dot created when he discharges workers, the provision for the 
ress victims of occupational diseases and industrial accidents, etc., 
ress do not enter, or, as Professor J. M. Clark has shown, are diverted 
:-ea into social overhead costS."l 
ern 
pid Welfare Ecorwmics 
H:'e, The concept of social costs has played a major role in the 
ous development of what has come to be called the economics of 
oal welfare. Wickse! and Wicksteed had shown that the economic 

machine operated for private gain could by no stretch of the 
ters imagination be said to bring about a social optimum. Even 
or­ earlier Cournot had set forth a number of "economic anti­
in. nomies" and had stressed the fact that social interests did not 
in coincide with the outcome of the interplay of particular interests, 

iaI and that governmental action was called for to bring the two 
Yin together. As cases in point Cournot mentioned not only the 
LIY monopolist but the owner of a forest whose private interest 
an precluded the adoption of lumbering practices which would be 
)re most advantageous to society.2 In a similar vein Otto Effertz3 

and Andre Landry have traced the conflicts between social 
irer optimum and private optimum. Effertz referred to economic
tier-

antagonisms or conflicts between the present and the future 
1-6. and viewed all social organization and legislation as a reaction reo 
IIC- against social losses. For Effertz there was no doubt that actual 
II, output fell far short of potential output and that the latter was 
rk, 
Ie}' 1 Oskar Lange (and F. M. Taylor), On the &onomic Tlwiry f!.f Socialism (Minne­an apolis, The University of Minnesota Press, 1938), pp. 103-4.in­

~ A. A. Cournot, see ,\. Landry, L'utiliU Sociale de la Propriete lndividuelle
=st- ~Paris, 1901), p. 36ff. 

~ O. Effertz, us Antagonismes Economiques, (Paris: 1906). 
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far greater than was actually imagined. Similarly Landry, 
following Rodbertus and Cournot, focussed attention on the 
conflict between the private and the general interest. What 
was needed, according to Landry, was a study of social utility 
and a distinction between profitability and productivity (rentab­
ilite and productivite) in order to show that private enterprise 
often disregarded social costs and overestimated its contribution 
to the social products. l 

On the basis of these earlier French attempts, A. C. Pigou 
undertook to integrate the phenomenon of social costs into the 
conceptual system of neoclassical equilibrium economics. 2 

Pigou has since broadened his approach and now speaks of 
general disharmonies and wastes arising in production and 
distribution, and those connected with industrial fluctuations. 
He deals with such matters as losses sustained by outsiders as a 
result of private production, the inability of private entre­
preneurs to estimate future demand, the misallocation of re­
sources by monopolies, the social costs of technical improvements, 
the costs of advertising, the tendency to discount future needs 
in favour of present wants, the social losses entailed by extreme 
inequalities of income especially those resulting from unequal 
wage bargains between employers and unorganized labor and 
the neglect of social returns. In all these instances, Pigou 
speculates that we may be confronted with evidences of "the 
bankruptcy of capitalism" and" ... a primafacie case for extend­
ing the range of public ownership and public operation to 
industries in which they have not yet been invoked."3 At the 
same time, Pigou rejects the socialist thesis that public owner­
ship and central planning offer the only safe guarantee for the 
elimination of social costs and the optimum allocation of scarce 
resources. He feels that the main reason which argues against 
the socialist thesis is the difficulty of obtaining the necessary 
data required for the calculation and measurement of 

1 A. Landry, Manuel D'Economique, (Paris, 1908). See especially Appendix I. 
2 A. C. Pigou, The Ec/llWmics oj Weljan:, (London, Macmillan and Co., ed. 4, 

1932). 
3 A. C. Pigou, Socialism versus Capitalism (London, Macmillan and Co., 

1947), pp. 43 and 45. See aIso Economics in Praetice (London: Macmillan 
and Co., 1935), Lecture 5. 
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relative costs and benefits of alternative methods of 
adjustment. 

Pigou's systematic approach to the problem of social costs 
will be understood best in the light of a summary of his central 
thesis concerning the divergence of social and private costs. 
His analysis is based upon a comparison of the "marginal social 
product" with the "marginal private net product." The 
marginal social product includes the "total net product of 
physical things or objective services due to the marginal incre­
ment of resources in any given use or place, no matter to whom 
any part of this product may accrue."l Since the investment 
of additional resources may throw costs "upon people not 
directly concerned through, say, uncompensated damage done 
to surrounding woods by sparks from railway engines,"z the 
marginal net social product of a given unit of investment may 
diverge and, indeed, be considerably smaller than the marginal 
private net product. The latter is defined as "that part of the 
total net product of physical things or objective services due to 
the marginal increment of resources in any given use or place 
which accrues in the first instance-i.e., prior to sale-to the 
person responsible for investing resources there."3 

The distinction between private net product and social net 
product enables Pigou to trace a number of cases in which 
the private product is greater than the social product, that is 
to say where private productive activities tend to give rise to 
social losses of various kinds. He lists as examples of such a 
divergence the overrunning of a neighbor's land by rabbits 
originating fi-om game preserves; the destruction of the amen­
ities of neighboring sites by the construction of a factory in 
residential districts; the wearing out of the surface of roads 
by motor cars, increased expenditures for police and prisons 
made necessary by the production and sale of intoxicants; 
the costs of diplomatic manceuvres, military preparedness and 
actual war caused by foreign investments; the negative effects 
of woman labor in factories; the costs of competitive advertis­

1 A.. C. Pigou, The Econolllics of Welfare, op. cil., p. 13f. 

2 Ibid., p. 1:i4. 

11 Ibid., pp. 134-35. 
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ing; the costs of bargaining including deception as to tlr 
physical nature of commodities offered for sale and tlr 
future yield of securities, and various negative effects of monc~ 
poJistic practices. Pigou speaks even of the money value of 
the marginal social net product in the sense of what the social 
produc.t, and hence the social losses, are worth in the market, 
although he makes it clear later that many of the social losses 
caused by private productive activities cannot "be readily 
brought into relation with the measuring rod of money."l 

This attempt to discuss the phenomena of social costs within 
the terminological and conceptual system of traditional equili­
brium economics is characteristic of Pigou's approach to social 
costs. Fundamentally, it reflects a belief that the "disservices" 
caused by private productive activities are exceptions and can 
be remedied within the framework of private enterprise. And 
it is consistent with this premise that the greater part of Pigou's 
work is devoted to a discussion ofgovernmental measures (taxes, 
prohibitions, social legislation) designed to bring about the 
closest possible identity between the (marginal) social and 
private product of indi, idual economic activities in order to 
maximize the "national dividend" and through it total welfare. 

More recent formulations of the theory of welfare economics 
have considerably restricted its scope, with the result that the 
phenomena of social costs and social benefits no longer play 
the role which they did in Pigou's thought. This is due 
primarily to the fact that the "new" welfare economics 
conceives of the welfare of the community in terms of the sum 
total of the utilities of individuals, and tries not only to dispense 
with all quantitative comparisons of utilities but also with any 
social evaluation of the utilities of individuals. Thus, the new 
standard definition of welfare has been formulated as follows: 
"Instead of attempting to give 'content' to the idea of welfare 
directly, we define a welfare indicator which increases and 
decreases with welfare~welfare is that which varies with this 
indicator. The indicator is defined as follows: welfare increases 
(decrease;;) whenever one or more individuals become more (less) satiified 

1 Ibid., p. 183. 
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University Press, 1947), pp. 14-15 . 
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Economic Review, Vol. 33 (June 1943), pp. 35SSI 
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the without atry other individuals becoming less (more) satisfied."1 If one 
the individual or group of individuals is injured by a particular 
[l0­ measure, its effect on the welfare of the community ("total 
of welfare") is said to be ascertainable by the "compensation 

:ial principle," under which injured groups are compensated by 
tet, "bounties" paid out of taxes levied upon persons benefited by 
ISeS the change. Hence "welfare will be increrued, decreased or left 
lily unchanged by a given economic reorganization depending upon whether 

the algebraic sum oj all compensating taxes and bounties is positive, 
hin negative or zero.": 
wl­.:1' 

It is impossible within the context of this study to attempt 
::ial an exhaustive appraisal of these new departures in neoclassical 
es" welfare economics.s Suffice it to question briefly the capacity 
I:aIl of the so-€alled compensation principle to encompass the pheno­
md mena of social costs (and social returns). Above all, there 
ill'S seems to be no indication that the envisaged system of bounties 
[1:8, and taxes can be made to yield theoretically defensible estimates 
the of social costs and social gains. For example, how can it be 
md ascertained whether individuals find themselves equally (or 
to more or less) satisfied after they have paid the tax and are freed,. 

\I'e. for instance, from the effects of air and water pollution, as 
lies compared with the state of affairs before they paid the tax 
the and suffered from the consequences of polluted air and water? 
lay In fact if the compensation principle lacks practical applicab­
lue ility, the whole concept of "welfare" as the sum total of the 
ues utilities of individuals once more becomes ambiguous and we 
I.Ill1 are compelled to conceive of the welfare of the community in 
nse terms of interpersonal comparisons of utility and to include 
Illy social evaluation of social costs and social benefits within the 
ew realm of scientific discussion. Indeed, the fact that the new 
¥S: welfare economics defines the welfare concept as the sum total 
lI'e of the utilities of individuals, and that difficulties in the way 
nd of accurate and quantitative interpersonal comparisons· of 
his utilities are believed to make the latter so completely incommen­
ties 

ied 1 M. W. Reder, Studies in the Theory qf Welfare Economics (New York, Colum­
bia University Press, 1947), pp. 14-15. 

2 Ibid., p. 17. 
3 For a critical evaluation, see G.J. Stigler, "The New Welfare Economics," 

American Economic Review, Vol. 33 (June 1943), pp. 355-59. 
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surable that no social action can be based upon such compari­
sons, seems to indicate that the new welfare economics despairs 
of any possibility of including social costs (and social returns) 
within the realm of economic analysis. It is not surprising, 
therefore, that it has been described recently as a dreary desert, 
"a system of ideas based on a mechanistic psychology of a 
completely individualistic pursuit of pleasure and avoidance 
of pain, which no one believes to be a correct account of human 
nature, dished up in algebraical formulae which do not even 
pretend to be applicable to actual data. As he, the student, 
goes deeper into the matter, he reads some brilliant and subtle 
authors who debunk the whole subject and show conclusively 
its methodology was inadmissable."l 

Veblen Oil Social Costs 

Veblen developed his analysis of the price system under 
conditions of absentee ownership outside and indeed in opposi­
tion to the dominant doctrine of equilibrium analysis. He 
aimed at a theoretical framework of "evolutionary" economics 
which combined a concrete theory of economic dynamics and 
cyclical movements under the institutional framework ofabsentee 
ownership with the study of long-run economic and socio­
cultural development. In this analysis, Veblen and his follow­
ers were able to take account of social causes and repercussions 
which traditional economic analysis considered to be outside 
the realm of economics. Indeed, Veblen took it for granted 
that economic processes could be understood only in terms of 
a principle of cumulative causation in social affairs, which, 
in opposition to the concept of equilibrium, emphasizes the 
self-sustaining and reinforcing character of "institutional 
inertia." He may thus be credited with having laid the founda­
tion for an alternative conceptual framework and principle of 
explanation which has its fruitfulness wherever it has been 
systematically applied in social analysis. 

Veblen's Theory of Business Enterprise, and particularly his 
later writings on absentee ownership and the price system, 

1 Joan Robinson, "Teaching Econcmics," The EcotWmu WeeklY (Bombay),
January, 1960, p. l73. 
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2Th. Veblen. "The Technicians and the Revolution", ill! 
(New York, The Viking Press, 1948), p. 543. 



lU.BLIBB DISCUSSIONS OF SOOIAL OOSTS 43 

provide a still highly neglected framework of analysis in which 
pairs 
pari­

the concept, although not the term, of social costs figures 
IIJ'Ils) predominantly. What Veblen has to say on "sabotage" and 
ising, the delay and obstruction of industry and output ("the con­
:sert, scientious withdrawal of efficiency") or the retardation, restric­
of a tion or withdrawal of plant and workmen; on waste and 
lance duplication in industry, transportation and distribution; the 
man "fabrication of customers" and the production of saleable 
even appearances; the rising sales costs (per unit and as a percentage 
dent, of total shop or production costs); the cumulative growth of 
Ilbtle salesmanship (and publicity) and their play on human credulity 
ively and the sensibilities of fear and shame; or on pecuniary waste 

and personal futility and the retardation and repression of 
civilization by the price system and its commerical standards 
of 'truth-these will always remain important suggestions 

IDder concerning those phenomena which we define as "social costS."l 
posi­ Indeed, it was Veblen who, in 1917, called for an 

He investigation of the social costs of business enterprise in these 
ImiCS terms: 
and 

:ntee "It will be necessary to investigate and to set out in a convin­
ocio­ cing way what are the various kinds and lines of waste that 
\Iow­ are necessarily involved in the present business-like control 
Dons of industry; what are the abiding causes of these wasteful and 
tside obstructive practices; and what economies of management 
nted and production will become practicable on the elimination 

of the present business like control. This will call for diligent 

nch, 
lS of 

teamwork on the part of a suitable group of economists and 
the engineers, who will have to be drawn together by self-selection 

ional on the basis of a common interest in productive efficiency, 
nda­ economical use of resources and an equitable distribution of 

e of the consumable output."lI 

been 
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Instead O'f such cO'O'peration and teamwO'rk, the engineers and 
the ecO'nO'mists have continued to' gO' their O'wn way. 

In the cO'urse O'f the elabO'ratiO'n O'f a theO'ry O'f ecO'nO'mic 
dynamics O'utside the realm O'f marginal utility econO'mics, 
Veblen, and nO'tably sO'me of his fO'IIO'wers, such as J. M. Clark 
and W. C. Mitchell, have analyzed a wide variety O'f sO'cial 
costs which arise primarily in connectiO'n with technical prO'gress, 
depressiO'ns and monO'PO'listic practices. A detailed survey of 
these cO'ntributiO'ns to' the theO'ry of sO'cia I CO'sts is neither practical 
at this point nO'r necessary, in view of the fact they will be 
discussed in the individual chapters concerned with the sO'cial 
costs O'f technical prO'gress, unemployment and mO'nO'Poly. 

Recent Developments 

The realizatiO'n O'f a general discrepancy between cO'mpeti~ 

tive equilibrium and social O'ptimum went a step further with 
the emergence O'f the theory of imperfect and monoPO'listic 
(O'ligoPO'listic) competition. This theory, which incorporated 
the substance O'f Veblen's analysis O'f salesmanship and his 
nO'tion O'f "the prO'duction O'f saleable appearances", had demon~ 
strated the ubiquity O'f monopolistic elements in virtually all 
modern market situatiO'ns in which firms sell nO'n-hO'mO'geneO'us 
cO'mmO'dities and succeed in making the demand fO'r their 
prO'duct less (than infinitely) elastic. While the theory has 
cO'ntinued in the traditiO'nal search fO'r (O'r, shall we say, the defi~ 
nitiO'n of) fO'rmal PO'sitiO'ns O'f equilibrium there can be nO'dO'ubt 
that, despite its essentially static character, it has contributed 
to a more realistic appraisal O'f the alleged benefits O'f competi~ 
tiO'n. For, if "an essential part of free enterprise is the attempt 
O'f every businessman to build up his own monO'PO'ly"l and if 
"the typical outcO'me O'f private enterprise is not pure competi­
tiO'n but monopolistic cO'mpetitiO'n"2 which eventually tends to 
degenerate into econO'mic warfare and cut-throat cO'mpetitiO'n, 
"pure cO'mpetitiO'n may nO' IO'nger be regarded as in any sense 
an 'ideal' fO'r purposes O'f welfare ecO'nomics.":! 

1 E. H. Chamberlin, The Theory of Monopolistic Competilion (Cambridge: 
Harvard University Press, 1946), p.213. 

2 Ibid., p. 213. 
3lbid., p. 214. 
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More recently, social costs have attracted attention in connec­
tion with the emergence of a general theory of economic policy 
aDd normative economics. Thus, in a general analysis of 
Minimum Wage Legislation, F. H. Blum distinguishes between 
IOcial costs which have ~lready been "internalized" into cost 
accounting because society has assumed responsibility for these 
costs (social overhead costs) and such elements of social costs 
which society permits to be shifted to third persons.! 
This distinction which relates the system of cost-accounting 
operating in a given social system to the distribution of power 
1Iresses by implication the income redistribution effect of social 
costs and of the various economic policies designed to "inter­
.nalize" these costs into entrepreneurial outlays. 

The practical implications of social costs can be restated in 
general terms. Social costs are a common phenomenon within 
the system of business enterprise. Their neglect seriously interferes 
with maximum efficiency in the use of resources. For this reason 
society must be prepared to translate social costs into private 
costs by political action. As a matter of fact the history of 
economic and social legislation as well as economic history 
could well be written as the history of the success or failure to 
make sure that private interests are not pursued at the cost 
of collective interests.2 We may go one step further and say 
that economic history and economic legislation have been 
shaped by precisely those aspects of the economic process which 
equilibrium economics either denied or ignored.s 

No attempt will be made to survey the work of a number of 
writers who have analyzed the cultural and human consequences 
of business enterprise. These investigations which independ­
ently have carried forward Veblen's concern with "personal 
futility" and "the retardation of civilization" point to a wealth 

1 F. H. Blum, "The Social and Economic Implications of the Fair Labor 
Standards Act: An Interpretation in Terms of Social Costs," Proceedings, 
9th Meeting of the Industrial Relations Research Association (Cleveland. 1956). 
p. 	167-83. 

2 K. Paul Hensel, Ueber Wirtschaftlidut wuI Wirtschaflspoluiscl!e Willensbildung 
(Berlin; Verlag Duncker und Humblot, 1959), p, 21. 

:J As an illustration of what can he done in rewriting history if the pheno. 
mena of social costs are kept in view see Karl Polyani, The GrMt Trans­
formaJum (New York, Rinehart and Company, 1944). 
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of evidence of a less tangible kind of social costs which economic 
analysis will have to consider Sooner or later.l 

1 See, for instance, E. Fromm's, Escapeftom FruJom, (1941), Man/Dr KI1I'I#(f 
(1947), and 77u Sane Society (1958); K. Homey, ,NlUTosU and Human Growth, 
(1950); H. S. Sullivan, 77u l'lll4rJlersonal 17Ieary 0/ PsyehiIdr.J (1953). 
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THE SOCIAL COSTS OF AIR' POLLUTION 

AIR pollution is rapidly becoming one of the major sources of 
social losses in the industrial world. For this reason we have 
chosen to examine first the social costs ofair pollution. Contrary 
to the model of equilibrium analysis which views economic 
processes as subject to essentially self-balancing forces, the 
factors which have given rise to air pollution in modern indus­
trial centers tend to interact in a cumulative manner. That is 
to say the process, if not promptly and deliberately interfered 
with, will move on in the same direction and damages may 
reach serious proportions. This is evidently what happened in 
a number of areas where the effects of air pollution led to 
dramatic episodes with catastrophic effects on human health 
and property values as well as on plant and animal life. 

That air pollution is not equally damaging and uniform in 
its e[fp,cts in all industria.l centers and major metropolitan 
communities does not refute the general thesis of its cumulative 
character. For air pollution, while caused by human activities I 
is aggravated by specific environmental factors of which climate 
and topography are the most important ones. Air pollution 
research carried out during the last two decades leaves no 
longer any doubt that the concentration of pollutants in the 
air depends upon the interaction of (a) the quantity and kind 
of pollutants emitted; (b) the rate of dispersion of the pollutants, 
and (c) the chemical and physical reactions which alter the 
pollutants in the air.l While it is not possible to say that this 
interplay of factors is as yet fully explored and that all pollu­
tants and their effects have been completely identified sufficient 

rlf 1National Goals in Air Pollution &search, Report of the Surgeon General's 
~ Ad Hoc Task Group on Air Pollution Research Goals, (U. S. Department of 

Health. Education and Welfare, Washington D.C., 1960), p. 1. 
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knDwledge is available to' draw important CDnclusiDns with 
regard to' the social CDSts caused by air pollutiDn. 

The quantity and kind Df pollutants emitted intO' the atmDs­
phere is clearly related to' the unrestrained cDncentratiDn Df 

industries in a few centers, the grDwth and cDalescence Df metrD­
pDlitan areas and the steady increase Df pDpulatiDn. Human 
activities in these centers Df industrial prDductiDn and habita­
tiDn give rise to' the discharge intO' the atmDsphere Df a great 
variety Df substances which are either pDllutants themSelves Dr 
which becDme pDllutants after chemical reactiDns have taken 
place in the atmosphere. The manner in which industrial 
prDductiDn leads to' air pollutiDn need nDt DCCUpy us to' any 
great extent. Suffice it to' pDint DUt that the pDllutants are 
~ither sDlids, liquids Dr gases. The fDrmatiDn Df these pollu­
tants is almD3t invariably a sign Df imprDper and incDmplete 
(;DmbustiDn Df fuels; in Dther wDrds, their existence in the 
atmDsphere is indicative Df technical inefficiencies in the use 
Df cDal Dr Dil. 

Thus, the combustiDn Df raw bituminous cDals remains 
incDmplete if the construction and operation Df the furnace 
Dr the methDd Df firing and the supply Df draft, interfere with 
the develDpment Df prDper heat. Under tHese cDnditiDns, 
the vDlatile cDntent-ie. the gaseDus pDrtiDn Df bituminous 
cDals-the distillatiDn Df which takes place already at tem­
peratures below the ignitiDn pDint-burns with an improper 
mixture of air, Dr may strike cDDling surfaces that will reduce 
its temperature belDw the ignitiDn pDint. In bDth cases, the 
unconsumed parts of the coal will be entrained by the upward 
rush Df hot air and fDrm, in associatiDn with carbDn and tarry 
matter condensed by premature chilling Df flame together 
with dust and ash, the visible smDke. AccDrding to the kind 
Df fuel and the manner in which it is burned, this coal smDke 
will consist of greater Dr smaller amDunts of gases, such as 
carbon dioxide, carbDn monDxide, oxygen, nitrogen, ammDnia, 
sulphur diDxide and other sulphur cDmpounds, unburned Dr 
partly burned fuel in the form 0'1' coke, mineral matter Dr ash, 
tar, and very fine particles Df free carbDn. Though nDt all 
these smDke elements are necessarily air pDllutants, they may, 
nevertheless, becDme harmful under certain conditiDns. It is 
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also nDteworthy in this connectiDn that the 
iIeIs, such as anthracite and coke, contain nO' 
.....tter and can be burned almost cDmple 
..,ke emission. The cDmbustiDn of liquid 
is generally better controlled because it takes 
tksigned burners "which atDmizes the oil, ~ 
wmifDrm stream and which also provides for 
and mixing of air in, Dr clDse to, the burner 
is ignited." Nevertheless, under certain co 
bustiDn Df oil too, may remain incomplete. 
1hat smDke productiDn takes place. "Such 
peasy pollutant which coats whatever it to 

can alsO' carry along with it any sulphuric or 
with which it CDmes in cDntact whether these 
the sulphur which was in the Dil or ~1 
sources." 1 j 

Temperature, precipitatiDn, air mDvement, WI 
doudiness, relatiDnship between upper and 10llll!! 
and their relative temperature and mDisture ~ 
topographical obstacles to the mDvement of I 

factDrs which influence the intensity Df air polhlli 
upon their presence and their possible co:mbi 
particular time the discharge Df a given quardil 
pollutants may have entirely different effects.' 
conditiDns may be such as to prevent vert:ic;lll 
movements Df air masses fDr hDUrs and even 1 
normal dispersiDn Df pDllutants and the nab 
air will thereby be arrested and a saturation 
pollutants may ensue. In SDme areas, partiI 
and mDuntain valleys and in temperate .. 
thermal inversiDn may arise. That is to say t1 
Df the upper air may become warmer than till: 
the surface Df the ground. . . . Pepending 011 

differential, the height Df the warm air and 1J 
warm layer, it acts as a lid preventing aidJ 
being dissipated in the usu'(ll manner. W. 

1 H. B. Meller and L. B. SissOn, The M~ .s;..i 
1935), pp. 8-16. esp. p. 14. 
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knowledge is available to draw important conclusions with 
regard to the social costs caused by air pollution. 

The quantity and kind of pollutants emitted into the atmos­
phere is clearly related to the unrestrained concentration of 
industries in a few centers, the growth and coalescence of metro­
politan areas and the steady increase of population. Human 
activities in these centers of industrial production and habita­
tion give rise to the discharge into the atmosphere of a great 
variety of substances which are either pollutants themselves or 
which become pollutants after chemical reactions have taken 
place in the atmosphere. The manner in which industrial 
production leads to air pollution need not occupy us to any 
great extent. Suffice it to point out that the pollutants are 
either solids, liquids or gases. The formation of these pollu­
tants is almost invariably a sign of improper and incomplete 
eombustion of fuels; in other words, their existence in the 
atmosphere is indicative of technical inefficiencies in the use 
of coal or oil. 

Thus, the combustion of raw bituminous coals remains 
intomplete if the construction and operation of the furnace 
or the method of firing and the supply of draft, interfere with 
the development of proper heat. Under tHese conditions, 
the volatile content-i.e. the gaseous portion of bituminous 
coals-the distillation of which takes place already at tem­
peratures below the ignition point-burns with an improper 
mixture of air, or may strike cooling surfaces that will reduce 
its temperature below the ignition point. In both cases, the 
unconsumed parts of the coal will be entrained by the upward 
rush of hot air and form, in association with carbon and tarry 
matter condensed by premature chilling of flame together 
with dust and ash, the visible smoke. According to the kind 
of fuel and the manner in which it is burned, this coal smoke 
will consist of greater or smaller amounts of gases, such as 
carbon dioxide, carbon monoxide, oxygen, nitrogen, ammonia, 
sulphur dioxide and other sulphur compounds, unburned or 
partly burned fuel in the form of coke, mineral matter or ash, 
tar, and very fine particles of free carbon. Though not all 

these smoke elements are necessarily air pollutants, they may, 
nevertheless, become harmful under certain conditions. I t is 
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., noteworthy in this connection that the be' 
IiIds, such as anthracite and coke, contain no 
~r and can be burned almost completely~
-*e emission. The combustion of liquid 
II generally better controlled because it takes 
-=signed burners "which atomizes the oil, and· 
.mo stream and which also provides for rm
and mixing of air in, or close to, the burner Vi 


is ignited." Nevertheless, under certain co 

bustion of oil too, may remain incomplete. 

that smoke production takes place. "Such 

peasy pollutant which coats whatever it to 

C3Jl also carry along with it any sulphuric or 
with which it comes in contact whether these 
me sulphur which was in the oil or ca.IJl£, 

sources." I 1 
Temperature, precipitation, air movement:, ... 

doudiness, relationship between upper and l~ 
and their relative temperature and moisture COIIIIiiI 
topographical obstacles to the movement of ~ 
factors which influence the intensity of air polluli 
upon their presence and their possible com1ill 
particular time the discharge of a given quaJIIII 
pollutants may have entirely different effects.. , 

conditions may be such as to prevent vert:iall 
movements of air masses for hours and evca·~ 
normal dispersion of pollutants and the naIiI 
air will thereby be arrested and a saturatioo' 

pollutants may ensue. In some areas, ~ 
and mountain valleys and in temperate ­
thermal inversion may arise. That is to say d 
of the upper air may become warmer than ­
the surface of the ground.... Depending 00· t 
differential, the height of the warm air and d 
warm layer, it acts as a lid preventing aidI 
being dissipated in the usu').l manner. W~ 

1. H. B. Meller and L. B. SissOn, The Munici#JtIl ~ 
1935), pp. 8·16. esp. p. 14. 
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with also noteworthy in this connection that the better grade solid 

fuels, such as anthracite and coke, contain no or less volatile 
mos­ matter and can be burned almost completely and without 
n of smoke emission. The combustion of liquid fuel, such as oil, 
et:ro­ is generally better controlled because it takes place in specially 
man designed burners "which atomizes the oil, and feeds it in a 
Ilita­ uniform stream and which also provides for the introduction 

:reat and mixing of air in, or close to, the burner where the mixture 
:s or is ignited." Nevertheless, under certain conditions the com­

lien bustion of oil too, may remain incomplete, with the result 
that smoke production takes place. "Such smoke is a tarry,trial 
greasy pollutant which coats whatever it touches, and whichany 

are can also carry along with it any sulphuric or sulphurous acid 
with which it comes in contact whether these resulted fromtIlu­
the sulphur which was in the oil or came from outside

llete 
sources." 1

the 
Temperature, precipitation, air movement, wind direction, 

use 
cloudiness, relationship between upper and lower strata of air 
and their relative temperature and moisture contents, as well as 

ains 
topographical obstacles to the movement of air-~these areLace 
factors which influence the intensity of air pollution. Dependingnth 
upon their presence and their possible combination at any>ns, 
particular time the discharge of a given quantity and kind oftOus 
pollutants may have entirely different· effects. Meteorological:m.. 
conditions may be such as to prevent vertical or horizontalper 

uce movements of air masses for hours abd even for days. The 

the normal dispersion of pollutants and the natural dilution of 
lTd air will thereby be arrested and a saturation of the air with 
rry pollutants may ensue. In some areas, particularly in river 
ner and mountain valleys and in temperate zones a so-called 
nd thermal inversion may arise. That is to say the "temperature 
.ke of the upper air may become warmer than the temperature on 
as the surface of the ground.... Depending on the temperature 

la, differential, the height of the warm air and the density of the 
or warm layer, it acts as a lid preventing airborne waste from
.h, being dissipated in the usui,ll manner. Waste then begins to 
all 

l)', 
1 H. B. Meller and L. B. Sisson, Th Munieipal Smoke Problem. (Pittsburgh,IS 

1935), pp. 8-16. esp. p. 14. 
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accumulate. 
city, flying into it at dawn or dusk, are concentrations of air­
borne waste plus droplets of water held down in the city by 
a thermal inversion."l 
a manifestation of the fact that man-made contaminants have 
accumulated at a rate faster than the rate of their dispersion by 
natural forces. Indeed, 

air pollution may be 

atmosphere of substances put there by the activities of man 

in concentrations sufficient to interfere directly or indirectly 

with his health, safety, 

enjoyment of his property.... 

discharge to the air noxious or 

rates faster than those forces operating to disperse or destroy 

them, a build-up in pollution 

persists until natural forces can again cope with the situation."Z 


Thus wind, speed, wind direction, turbulence, temperature, 
frequency of thermal inversions, 
horizontal air movements, 
all factors which will determine the severity and frequency of 
air pollution associated with any given 
pollutants that are emitted into the air as 
activities. 

The third factor in the cumulative process' which gives rise 
to air pollution is the chemical interaction of primary 
tants in the atmosphere and the influence of sunlight. 
relatively new and unexplored field of research and so far little 
seems to be known either about the photochemical reactions 
or the ultimate fate of primary pollutants. 

1 W. F. Ashe, "Exposure to High Concentrations of Air Pollution (1) Health 
Effects of Acute Episodes", National Conference on Air Pollution, Proceedings, 
(U.S. Department of Health, Education and Welfare, Public Health Service, 
Washin!l"ton D.C., 1958), pp. 	 189-90. 

2 Natlonal Goals in Air Pollution Research, 01. cit., p. 7. 
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The smog banks one sees over nearly any great 

In other words, air pollution is always 

"defined as the presence in the ambient 

or comfort, or with the full use and 
Whenever man's activities 
troublesome substances at 

concentration occurs and 

topographical barriers to 
rainfall and moisture content are 

amount and kind of 
a result of human 

pollu­
This is a 

What has been 

Quoted hereafter as Proceedings. 
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established is the fact that while in isoIa~ 
pollutants may have no noxious effects on 
longed interaction of such pollutants in 
produce, especially at times of thermal in' 
influence of sunlight, "both stable and t:ra.IIIIiiIIII 
have corrosive, toxic or irritating properties. . ­
formation of ozone and other oxidants 
Angdes atmosphere is known to result 
radical reactions among relatively ~ 
tration of a very, very low order."l 

In the light of the foregoing analysis the 
problem of pollution of the air becomes ewi 
same pollutants may have entirely differall: ~ 
upon environmental factors. In some iDItIIIiI 
ties of pollutants may be easily dispersed till 
weather while again they may rise to 1dIiI 
in others. Each situation may be said tID 1 
such requires special study both as far as ell 

preventive measures are concerned. As" 
continues to concentrate, as new produclS .. 
processes give rise to new pollutants, as • 
Cbalesce in areas with a given rate of aai 
cities face an increasing potential of air .. 
effective system of control and abatement. 
the emanations of pollutants within safe .. 

Air Pollution and Human BaIIJ 
Air pollution may affect human health .i 
The pollutants of the air may irritate the • 
of the eyes and the entire respiratory tra£II 

acute and chronic disorders of the respiaI 
as chronic bronchitis) and the gastro-iDII 
may set the stage for allergic reactions; 

suspected of being the source of certain tJlII 
cially lung cancer) they give rise to or aggrM 

ments; they may contribute to increased .. 

1 Ibid., p. 28. 
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~at established is the fact that while in isolation, some primary 
rair. pollutants may have no noxious effects on human health, pro­
y by longed interaction of such pollutants in the atmosphere may 
ways produce, especially at times of thermal inversion and under the 
have influence ofsunlight, "both stable and transient products which 
Il. by have corrosive, toxic or irritating properties ••.. For example,the 

formation of ozone and other oxidants characteristic of Los 
Angeles atmosphere is known to result from a series of free 
radical reactions among relatively innocuous gases at concen­

bient tration of a very, very low order."l 
man In the light of the foregoing analysis the complexity of the 
ectly problem of pollution of the air becomes evident. Indeed, the 
and same pollutants may have entirely different effects depending 

rities upon environmental factors. In some instances large quanti. 
:s at ties of pollutants may be easily dispersed depending upon the 
rtroy weather while again they may rise to lethal concentrations 
and in others. Each situation may be said to be specific and as 

m."?: such requires special study both as far as causal analysis and 
preventive measures are concerned. As industrial production 
continues to concentrate, as new products and new industrial 

lture. processes give rise to new pollutants, as urban communities 
'S to Cbalesce in areas with a given rate of aerial dispersion, our 
: are cities face an increasing potential of air pollution unless an 
;y of effective system of control and abatement succeeds in keeping­
III of the emanations of pollutants within· ,afe limits. 
man I 

Air Pollution and Human Health 

rise Air pollution may affect human health in several ways~ 
ollu· The' pollutants of the air may irritate the muscous membranes 
tis a of the eyes and the entire respiratory tract, they may create 
little acute and chronic disorders of the respiratory organs (such 
lions as chronic bronchitis) and the gastro-intestinal tract; they 
been may set the stage for allergic reactions; they are strongly 

suspected of being the source of certain types of cancer ( espe­
cially lung cancer) they give rise to or aggravate cardiac impair­

lealth 
rtiings, ments; they may contribute to increased fatigue, disability and 
rnce, 

1 Ibid., p. 28. 
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debility. 1\ ~ussian investigation indicates that they may 
havc deleterious effects even on the central nervous system. 
They may lead to chronic diseases and symptoms as yet not 
fully understood and they have, in specific cases, caused sudden 
illness and death. Having listed these health hazards it is 
important to point out that serious research into causal rela­
tionships between air pollution and human illness and death 
has just begun and our knowledge is still fragmentary. Indeed 
despite definite links between various diseases and certain 
pollutants the exact causal relationship is not always clearly 
understood. But no one who has given serious thought to the 
phenomenon of cumulative causation will expect a simple 
cause and effect relationship between pollutants and human 
diseases. For pollutants are not the only factors which affect 
human health. Furthermore, they are not always combined 
with one another and with other factors in the same quantita­
tive relationships. Hence, their cumulative interaction and their 
effects are likely to differ widely. Furthermore, the effect of 
any particular kind and quantity of irritants or toxic substances 
must obviously differ depending upon the time of exposure and 
prevalence of prior impairment. In other words, in all instan­
ces of cumulative causation in which research has to focus 
on joint interaction of more than one factor, it is necessary 
to take into account not only a time or exposure factor but 
also the general state of health of the exposed population. 
Under these circumstances it is to be expectep. that statistical 
studies cannot yield simple and unambiguous correlations. We 
are dealing with processes and chains of causation that are 
not necessarily linear and hence infinitely more difficult to 
study and to ascertain than the relatively simple relationships 
with which either Newtonion physics or traditional biology had 

1 E. Z. Andreeva- Galanina, d. ai. The State of the Central Nervous System 
in Persons Exposed to the Prolonged Influence of Carbon Disulfide. (Lenin­
grad, 1958). Summary in Englim, see Air Pollution Control Association, 
Abstracts, Vol. 5, No.2, July 1959, (No. 2522). For an exhaustive survey 
of the Russian literature on air poIlutlon including studies of limits of allow­
able concentration ofatmospheric pollutants, seeB.S. Levine, U.S.S.R. Lituamre 
on Air Pollutwn and Related Occupalwnal Diseases, Voh. I-V, U. S. Department 
of Commerce, Office of Technical Services, Washington D.C. 25, 1961, and 
the related series entitled "Limits of Allowable Concentration of Atmospheric 
Pollutants, Books 1-4. 
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to deal. Thus, "the quantitative relatiomllll 
and effect from exposure to low or thresbollll 
and damaging exposure, is practically n 
one."l Air pollution like radiation has a 
in the sense that what counts is the total d, 
all sources operating jointly (e.g. air poll -" 
smoke). In other words, neither statistical 
concentrating on one or another source caD 

the several factors acting in combination and 
expected to throw light on the non-linear. 
relationship and interaction.2 

We seem to be only at the beginning of 
non-linear interdependencies. Progress in 
of the relationship between air pollution and 
to provide important links in the identifica . 
diseases as environmental diseases. It has 

gested that 

"The old 
inevitable concomitants of aging, is giving 
idea that the origins of chronic disease lie ­
causes which can be discovered and thus 

The other thing we are learning is 
mental conditions which man repeatedly 
gradually reveal themselves as dangerous 
diseases are so insidious in their onset, and 
isms so subtle that decades may elapse 
effect are put together."s 

1 N. Nelson, "How Air Pollution 
Irritant Action of Air Pollutants." Proceedings, 0,.. 

2 This is not to say that there might not be promi 
the possible role which different factors may play in 
"one can speculate that if the cancer rate in ruraf 
a basic minimal rate for the human being, the doubll 
nized areas represents, in large part, the contributiaii 
However, other factors may well operate to produtt I 
and air pollution may interact to enhance each others" 
of irritation, aerosal deposition, and the host's S'IJSICICpI 
into account. R. A. Prindle, Tk Disastu Potmlitzi Iff 
Air Pollution Medical Program, U. S. Public Healdt. 
D. C.; mimeographed, 1960), pp. 7-8. 

3 L. Breslow, "Exposure to Low Concentrations of Air~ 
Effects from Repeated Exposure." ProcmJings, 0/1. ~ 

! 
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nay to deal. Thus, "the quantitative relationship between dose 
m. and effect from' exposure to low or threshold levels to high 
IlOt and damaging exposure, is practically never a simple linear 
:len one."l Air pollution like radiation has a cumulative effect 
:lS in the sense that what counts is the total dose or exposure from 
::Ia. all sources operating jointly (e.g. air pollution and cigarette 
ath smoke). In other words, neither statistical nor causal studies 
oed concentrating on one or another source can take into account 
am the several factors acting in combination and hence cannot be 
lI'ly expected to throw light on the non,linear, cumulative inter­
the relationship and interaction.2 

pie We seem to be only at the beginning of establishing these 
IaI1 non-linear interdependencies. Progress in our understanding 
iect of the relationship between air pollution and disease promises 
led to provide important links in the identification of many chronic 
:ta· diseases as environmental diseases. It has already been sug­
lelr gested that 
of 

ces "The old idea that chronic diseases are "degenerative", or 
nd inevitable concomitants of aging, is giving way to the modern 

m· idea that the origins of chronic disease lie in specific external 
;us causes which can be discovered and thus controlled. 
ary The other thing we are learning is that many environ­
mt mental conditions which man repeatedly experiences, only 
m. gradually reveal themselves as dangerous to health. Chronic 
:al diseases are so insidious in their ons8t, and causative mechan­
~e isms so subtle that decades may elapse before cause and 
Lre effect are put together."3 
to 

1 N. Nelson, "How Air Pollution has its Effects on Health, (.1) The:ps Irritant Action of Air Pollutants." Proceedings, Op. cit., p. 214. 
t This is not to say that there might not be promising techniques to assessad 

the possible role which different factors may play in the final outcome. Thus 
"one can speculate that if the cancer rate in rural populations represents 

em a basic minimal rate for the human being, the doubled rate noted in urba­
:in­ nized areas represents, in large part, the contribution of air pollution .•••" 
on, However, other factors may well operate to produce lung cancer; cigarettes 
rey and air pollution may interact to enhance each others' effects and the effects 
MI­ of irritation, aerosal deposition, and the host's susceptibility must be tJlken 
W6 into account. R. A. Prindle, TIu! Disaster Potential of Air Pollution, (Chief,
ent Air Pollution Medical Program, U. S. Public Health Service, Washington,
nd D. C.; mimeographed, 1960), pp. 7-8. 
ric 3 L, Breslow, "Exposure to Low Concentrations of Air Pollutions, (1) Health 

Effects from Repeated Exposure." Proceedings, op. cit., pp. 197-98. 
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There is abundant evidence which correlates air pollution and 
bronchitis both in its acute and its chronic variety. Bronchitis 
seems to be significantly correlated with certain types of air 
pollution in urban areas especially in Great Britain. Surveys 
show considerable differences in bronchitis mortality between 
country and town dwellers. 
observed with respect to asthma, emphysems (a reduction of 
lung function due to chronic obstruction in the oxygen exchange 
between blood and air) and lung cancer. 
later not only has the 
increased in recent years but in the United States their 
bidity and mortality rates in cities are 
than in rural areas. 
aggravating factor not only for respiratory diseases 
for combined diseases of heart and lungs. 
air pollution in specific areas are associated with a worsening 
of symptoms, higher morbidity and excess death rates as com­
pared with periods of light and "normal" air pollution. 

Experimental investigations have 
specific substances which may be responsible for the higher 
incidence of certain diseases in areas 
pollution. 

Among these substances are "such materials as sulfur dioxide, 

sulfuric acid, and acid sulfates, 

materials as the nitro-olefins, recently identified and shown 

to be strong eye and pulmonary irritants, and a 

unidentified organic free radicals, 

oxidation products of hydrocarbons."l 


It is not our purpose to discuss the physical and chemical 

properties of these substances and the 

the human body after a prolonged period of exposure.2 


it to add merely that recent chemical analyses have established 

the presence of a cancer producing 


1 N. Nelson, Proceedings, qp. nt., p. 211. 
2 See Ibid., pp. 210·14 and J. R. 


Effects on Health, (2) Air Pollution and Lung Function Changes, "l'nIaedings,

D/J. nt., pp. 214-27. 


High correlations have also been 

As we shall show 
death rate attributed to these diseases 

mor­
substantially higher 

Needless to add that air pollution is an 
but also 

Periods of increased 

identified some of the 

of concentration of air 

the oxidant, ozone, such 

number of 
aldehydes;' and higher 

biological response of 
Suffice 

substance (benzpyrene) 

Goldsmith, "How Air Pollution has its 

average city dwellers' 

context, it is 

Even higher 

1 E. Sawicki in 

May 3, 1960, p. 8550. 

investigator who 
over a period of 8 

and tar-road dust. 

industrial cities. 
Pathogenesis of Lung Cancer, 

also V. 

Dec. 1958 (No. 2091). 
2 R. Schiffman and 

Mortality Studies, 
mimeographed, p. 5. 

3 Ibid., p. 6. 
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among the pollutants in contaminated air • 

aJ'C'a' 

soun::a 

-
J>roIJl4a 

in 
which causes cancer in animals and is strongly 
dueing cancer in man, has been found in the 
Alnerican cities where systematic air sampIins''' 
Concentrations vary widely from season to 
concentrations in winter than during SuJ1l1IlCl" 
the substance is only one of the suspected 
polluted air and in cigarette smoke, it is 

exposure to benzpyrcMllj 
100 times greater than that of a resident 
benzpyrene accumulated in the body and if 
dose for cancer generating substances, "the 
to whether many cancers are not derived from 
to an unsafe atmospheric level of carcinogens.... 
in urban areas may thus constitute a major 
to the increase of mortality rates from lung 

significant that "metropolitaa 
highest indirect air pollution measures ..• 
higher mortality ratios for cancer of the esop: 
-higher in each case by a margin of at least 
do the standard metropoli tan areas with the 

percentages were computed 
trachea, bronchus and lung.3 A margin of at 
between mortality ratios in metropolitan 

an address before the American 
ciation, Rochester, N.Y., quoted in Excerpts from c.,...i!! 

See also E. Sawicki dol., j 
of the Air of American Communities, U.S. Department of 
Welfare, Cinncinati 26, Ohio, 1960 (mimeographed). 
tion of benzpyrene in city atmospheres had first ba:D 

studied the air pollution in certaia 
years and found the main 

pollution by carcinogenic hydrocarbons to be smoke. 
He pointed out that 50 cig-..rettes 

in order to expose the smoker to as much benzpyrene 
See L. M. Shahad, Current 

(Kharkov, 1957); English 
tion Control Association, Abstract, Vol. 4, No.6, Nov. 

S. Serebrenikov, "Incidence of Lung Canar iii 

Dblast (Kharkov, 1957); English Summary in Abstr«l 


E. Landau, Use of Indexes of 
U. S. Public Health Service, W 



THE SOCIAL COSTS OF AIR POLLUTION 55.. among the pollutants in contaminated air in cities. Benzpyrene 

dis which causes cancer in animals and is strongly suspected of pro­

IIir ducing cancer in man, has been found in the atmosphere of 103 

.:,s American cities where systematic air sampling is taking place . 
leD. Concentrations vary widely from season to season with higher 
leD. concentrations in winter than during summer months. While 
of 	 the substance is only one of the suspected cancer producers in 

polluted air and in cigarette smoke, it is significant that thef8e 
aw average city dwellers' exposure to benzpyrene .is said to be 
.:II 100 times greater than that of a resident in rural areas. If 
or­ benzpyrene accumulated in the body and if there is no tolerable 
ber dose for cancer generating substances, "the question arises as 
an to whether many cancers are not derived from constant exposure 

to an unsafe atmospheric level of carcinogens."1 Air pollution -I!Id in urban areas may thus constitute a major contributing factor 
log to the increase of mortality rates from lung cancer. In this 
Ul- context, it is significant that "metropolitan areas with the 

highest indirect air pollution measures ... show consistently 
he higher mortality ratios for cancer of the esophagus and stomach 
-=r -higher in each case by a margin of at least 15 percent-than 
air do the standard metropolitan areas with the lowest measures."z 

Even higher percentages were computed for cancer of the 
trachea, bronchus and lung.s A margin of at least IO percent 

I.e, between mortality ratios in metropolitan areas with high and 
ch 
m 1 E. Sawicki in an address before the American Industrial Hygiene Asso­

ciation, Rochester, N.Y., quoted in Excerpts from Congressional fUcord, Senate,
of May 3, 1960, p. 8550. See also E. Sawicki et al., Benzo (A) PyrmJ! Content 

ler of the Air of American Communities, U.&, Department of Health, Education and 
Welfare, Cinncinati 26, Ohio, 1960 ~imeographed). The higher concentra­
tion of benzpyrene in city atmospheres had first been reported by a Russian 
investigator who studied the air pollution in certain towns in the USSR 
over a period of 8 years and [OlUnd the main sources of atmospheric air 

al pollution by carcinogenic hydrocarbons to be smoke, vehicular exhaust gases 
and tar-road dust. He pointed out that 50 cigarettes would have to be smoked

of in order to expose the smoker to as much benzpyrene as are inhaled in some 
industrial cities. See L. M. Shabad, Current Problems of tlte Aetiology andce Pallwgenesis of Lung Cancer, (Kharkov, 1957); English summary in Air Pollu­

~ tion Control Association, Abstract, Vol. 4, No.6, Nov. 1958 (No. 2017). See 
also V. S. Serebrenikov, "Incidence of Lung Cancer in Sverdlovsk and SverrJIapske) Oblost (Kharkov, 1957); English Summary in Abstract op. cit., Vol. 4, No.7, 
Dec. 1958 (No. 2091). 

2 R. Schiffman and E. Landau, Use of Indexes of Air Pollution Potential in
its Mortality Studies, U. S. Public Health Service, Washington D.C., 1960 (r)
'IS, mimeographed, p. 5. 


3 Ibid., p. 6. 
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low air pollution potential was established for chronic 
heart disease, arteriosclerotic heart disease including coronary. 
and nonrheumatic chronic endocarditis.1 

These newer findings lend dramatic support 
and qualitative conclusions of the Smoke Investigation of the 
University of Pittsburgh. Thus, as far back as 1913 it was found 
that the poisonous compounds and soot particles contained in 
smoke-polluted air may serve 
products of human fatigue which irritate the sensitive membranes 
of the eyes, nose, throat, lungs, and gastro-intestinal tract, increase 
the susceptibility of gastro-intestinal 
pharyngeal disorders, diminish the potential reserve, working 
capacity, and well-being of the individual, 
irritability and malcontent and may tend to hasten premature 
decay."ll It is difficult to escape the 
where no acute disabilities are evident, 
pollution may give rise to insidious effects which, while difficult 
to measure, are reflected in chronic diseases and 
depletion of vitality and resistance to all illnesses. 
out for special comment one 
most clearly associated with and aggravated by air pollution. 
In England chronic bronchitis accounts for the loss of nearly 
27 million working man-hours and is given 
death in 30,000 certificates every year in a total population of 
some 45 million; it outranks all other respiratory diseases as a 
crippler and killer.3 In a survey in Newcastle it 
that 36 percent of all males and 17 percent of all women over 
the age of 30 were affected by chronic bronchitis; 
words, roughly every third man 
the city suffered from the disease.' 

However, the problem of ait pollution and its social and 

1 Ibid., p. 4:. 
2Smoke Investigation, University of Pittsburgh, Department of Industrial 

Research Bulletin, No.3, Ps;1'Jwiogical Asputs of the 
Smolce Pollution (Pittsburgh, 1913), p. 4-1. 

3 A. Roberts, Air Pollution and Bronchitis, American Review of RespiraJUmal 
Diseases, Vol. 80, Oct. 1959, pp. 582-84. 

• A. G. Ogilvie, Chronic Bronchitis in 
on Atmospheric Pollution, Newcastle upon Tyne, RQYQl S«iet.1 PrIJ1llDtiim Ht4hh 
]oumal, London, Vol. 79, Jan. Feb., 1959, pp. 8Q.87. 
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ic 	 human implications is above all a qualitative problem; morbi­
dity data and the loss of potential working-time provide only r. 
an incomplete measure of what air pollution means in terms 

r' of human health. What actually happens when air pollution 

r: envelops a town and reaches high levels of concentration for a 


d prolonged period of time may be seen from the following account 


II. by a physician of the disaster in Donora, Pennsylvania, in 1948. 


S Donora is an industrial community which lies in aU-shaped 


S river bend; it is surrounded by high stone hills on four sides. 


r: There are a variety of industries such as blast furnaces, zinc mills, 


~ and slag processing mills in Donora. Usually the dense, fog­


g smoke mixture that lies over the city in the morning clears up 
.., by noon. During the last week of October 1948, the smog 


e did not lift. 


II. 


r "The fog closed over Donora on the morning of Tuesday, 


It October 26th. The weather was raw, cloudy, and dead 


il calm, and it stayed that way as the fog piled up all that day 


r: and the next. By Thursday, it had stiffened adhesively into 


I a motionless clot of smoke. That afternoon,' it was just 

I. 	 possible to see across the street, and, except for the stacks, 

the mills had vanished. The air began to have a sickening r 
{ smell, almost a taste. It was the bitter sweet reek of sulfur 

l dioxide. Everyone who was out that day remarked on it, 

Il but no one was much concerned. The smell of sulfur dioxide, 

1 a scratchy gas given off by burning coal and melting ore, 

r is a normal concomitant of any durable fog in Donora. This 

r time it merely seemed more penetrating than usua!." 

1 "I knew that whatever it was that we were up against 
was serious. I had seen some very pitiful cases and they 

1 weren't all asthmatics or chronics -of any kind. Some were 
people who had never been bothered by fog before. I was 
worried, but wasn't l{ewildered. It was no mystery-it was 

II obvious-all the symptoms pointed to it-that the fog and 

" smoke were to blame. I didn't think any further than that. 

" As a matter of fact, I didn't have time to think or wonder.... 

11 My biggest problem was just getting around. It was almost 
:II impossible to drive. I even had trouble finding the office. 
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McKean Avenue was solid coal smoke. 

soot when I got out of the car, and my chest felt tight. 

the way up the stairs, I started 

stop. I kept coughing and choking until my stomach turned 

over. . .. After a while, I dragged 

and gave myself an injection of adrenalin and lay back in 

chair. Then I heard the phone ringing. .. 

answering it, but I didn't have the strength to move. 

lay there in my chair and let it ring,l 


When it rained on Sunday and the 
had died and a total of 5,910 persons or 
population were ill. Three more 
Autopsies of three persons who died during the 
acute changes in the lungs. 
of disease revealed a direct 
More than 60 percent of persons over 65 years of age reported 
some affection from the smog and 
were in the severely affected group.2 

Similar episodes are recorded in 

Careful evaluations of extended periods ofsevere fog with tempe­

rature inversions have 

and sulfur dioxide in the air of London tends to exceed normal 

concentrations by about three times and 

of people suffer from respiratory 

analysis of death registration disclosed excess mortality during 

these periods up to 4.000 (Dec. 5-9, 

1956) and 760-1.000 (winter, 1957).3 

Damages to Agriculture: Effects on Plallt and Animal Lift' 

According to studies conducted 

International Institute of Agriculture in Rome the sulphur and 


1 B. Roueche, "The Fog," in Elel'eI! Blui Men (New York, Beckley Publish­

ing Corporation, 1953), p. 189. 


2 R. A. Prindle, op. cit., pp. 1-2. 

vania, U. S. Public Health Service, Washington D.C., 1949 Bulletin :\0. 306. 


8 R. A. Prindle, op. cit., pp. 2-3. 

United States, Belgium, Japan and Mexico, see W. F. Ashe, Proceedings, op. cit., 

pp. 190-95. 
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I! sulphur dioxide1 in coal smoke affects the fertility of the soils 
It and attacks the metabolic system of plants. By washing out 
t of the soil such important elements as potash, calcium and 
II magnesium, the pollution of the atmosphere tends to affect 
II: practically all vegetation in gardens and fields in and around 
a industrial districts. Animals are affected by air pollution not 
I SO much as a result of inhalation but by ingestion of forage 
I exposed to gaseous emanations. For "plants attacked by 

toxic emanations •.. themselvs become toxic, and their consump­
tion, continued for a certain time, may cause fatal chronic toxic 

e conditions in animals!'lI 
II: 

r. Evidence of the harmful effects of smoke on the fertility of 
II the soil is found in the fact that the soil in districts exposed to 
y air pollution tends to become poor in potash, calcium, and 
:. magnesium-"a fact particularly noticeable in the mining 
II districts of Czechoslovakia."3 Careful observations in the 
e mining and factory districts of Czechoslovakia showed that 

·'the soil is gradually losing all its fertility and yearly produces 
l. smaller crops."" Similar evidence of the harmful effects of 

smoke on soil fertility is found in the United States. In 
e Pennsylvania, for instance, severe erosion is reported to have 
I resulted from factory fumes which "caused such high acidity 
s in the soil as to retard and later prevent the growth of 
e vegetation" .Ii 

~ The injurious effects of even small amounts of sulphuric 
acid in the air can lead to the complete destruction of plant 
life if the acid content of the air increases. According to 
Dr. Stoklasa, "it can safely be said that the presence of 0.002 

1 These substances are encountered primarily "in the manwacture of sul­
phuric acid from pyrites, also in foundries, chemical works, ultramarine, soda 
aulpbite cellulose and glass factories, tile works, lime kilns, coke ovens, slag_ps and in coal and all other mines." See H. Cristiani and J. StokIasa, 
7M Loss w Agriculture Caused by Factory Fumes, (International Institute of Agri­
culture, Rome, 1927), p. W.· 

2lhid., p. 14. 

S lhid., p. 25. 

~Ibid., p. 25. See also J. StokIasa, Du BescliO,digungm dJrr Vegetation durch 


.&atdIgase und Fabrikexhalationen. (Berlin, Urban und Schwarzenberg, 1923). 
IA. F. Gustafson, H. Ries, C. H. Guise, W. J. Hamilton, Jr., C01l$ervation 

ill tIv United Sillies. (Ithaca, N.Y., Comstock Publishing Company, Inc., 1940), 
p. 85. 
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cent sulphuric acid may cause chronic mischief to all 
useful cultivated plants in the widest sense of the word, such 
as wheat, rye, barley, oats, maize, buckwheat, peas, lentils, 
vetch, horse beans, beans, tares, rape for seed and for oil, 
poppies, mustard, hops, tobacco, flax, hemp, potatoes, sugar 
beets, lucerne, red clover, meadow grasses."! More delicate 
plants are seriously damaged by the presence ofeven a smaller 
amount of sulphuric acid in the atmosphere. 

Interesting illustrations of the injurious effects of air pollu­
on animal life were brought to light by a series of obser­

vations and experiments made in the environment of a large 
factory producing aluminum, nitric acid and its own elec­
trodes for the electrolysis of the ore containing aluminum. 
Emanations from this plant (smoke as well as gases) poisoned 
the grass which farmers in the vicinity of the factory used 
either for cattle feeding or as litter. Animals which eat these 

(even in small quantities) all die. 
even necessary to feed these animals with the 

damaged forage; it suffices to use it as litter. In these cases, 
consume small quantities when the litter is 

renewed and also ingest fragments of hay... ."2 

More recent biochemical and physiological studies at River­
have shown that smog tends to increase 

two to three times and that photo­

"This means that on smoggy days plants may use up more 
food in growing than they make. Research has also shown 
that air contaminants alter the permeability of cell mem­

an extent that foodstuffs become congested 
not transported as normally because water 

movement is impaired.":! 

1 H. Cristiani and J. Stocklasa, op. cit., p. 20. 

Middleton, Impact of Air PollulWn upon California Agriculture. Paper 
p.resented to the Board of Regents, University of California, February 20, 195(}, 
reprinted in Congressional Record, Appendix, May 5, 1959, p . ..\3716-7. 
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California, air pollution is said to reduce 
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Air pollution reduces the growth of man 
third, increases leaf drop in lemons to 
and reduces fruit quality in apricots 
excessive leaf drop. The protein 
produced in polluted air is lower than 
clean air. Many flower crops continue to 
air but are of poor quality, the flowers 
yellow. Cut flowers do not last as 
dirty air as when grown in clean. 
polluted air ripen faster than they should .. 
storabiIity and consumer demand."l -~ 

II 
Estimates of the rate of reduction of plant II 

affected by air pollution vary from 30 percent.1 
in Czechoslovakia,2 50 percent in Bri~ ~ 
in laboratory tests on tomatoes exposed to synthel 
smog.· 

Corrosion and Deterioration oj •.\{~ 

Air pollution attacks a variety of materials_ 
premature deterioration thus causing serious .. 
Again the adverse effects of air pollution are ; 
associated with any single pollutant but are 41 
of chemical reactions of pollutants to atmosplll[ll 
Thus the various sulphur compounds containatl 
a corrosive action on stone and metals, corrad 
grating "practically all kinds of building mata 
granite possibly excepted); marble tends first tDi 

l/bid., p.3716. 
2 H. Cristiani and J. Stocklasa, op. cit., p. 19. 
3 Statement of Dr. C. R. Metcalfe, Meeting of the ~ 

the Advancement of Science, published in The New T_ 
1953. 

to. C. Taylor, "Air Pollution with Relation to~ 
Growth Suppressed by Exposure to Airborne 0DdII!IiI 
~al Journal, Vol. 50, No.9, September 1958, pp. 555 
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n Translated into concrete terms, with special reference to 
b California, air pollution is said to reduce 
s,. 
I. "yields in alfalfa, forage grasses, sugar beet and tomato. 
III" Air pollution reduces the growth of oranges as much as one 
te third, increases leaf drop in lemons to seven times normal, 
er and reduces fruit quality in apricots and grape because of 

excessive leaf drop. The protein content of alfalfa hay 
u­ produced in polluted air is lower than that produced in 
~­ dean air. Many flower crops continue to produce in polluted 
ge air but are of poor quality, the flowers small and the leaves 
:e­ yellow. Cut flowers do not last as long when grown in 
m. dirty air as when grown in clean. Some fruits stored in 
ed polluted air ripen faster than they should thereby reducing 
ed storability and consumer demand."l 
:::se 
lie. Estimates of the rate of reduction of plant growth in areas 
he affected by air pollution vary from 30 percent to 90 percent 
es, in Czechoslovakia,2 50 percent in Britain3 and 50 percent 

is in laboratory tests on tomatoes exposed to synthetic and natural 
smog.6 

er­ Corrosion and Deterioration of Materials 

ilSe Air pollution attacks a variety of materials and leads to their 
ito- premature deterioration thus causing serious economic losses. 

Again the adverse effects of air pollution are not necessarily 
associated with any single pollutant but are often the result 

ore (If chemical reactions of pollutants to atmospheric conditions. 
wn Thus the various sulphur compounds contained in smoke exert 
:m­ a corrosive action on stone and metals, corroding or disinte­
ted grating "practically all kinds of building materials (slate and 
~ter granite possibly excepted); marble tends first to turn green and 

lIbid., p. 3716. 

2 H. Cristiani and J. Stoddasa, DfJ. cit., p. 19. 

3 Statement of Dr. C. ,R. Metcalfe, Meeting of the British Association for 


the Advancement of Science, published in The New Tork TimM, 9 October 
1953. 

aper .0. C. Taylor, "Air Pollution with Relation to Agronomic Crops: IV. Plant 
95~, Growth Suppressed by Exposure to Airborne Oxidants." (Smog) Agro­

.""ua/ Journal, Vol. 50, No.9, September 1958, pp. 556·58. 



__ 

liII_.', 

62 SOCIAL COSTS OF BUSINESS 

then black, limestone deteriorates very 
gypsum owing to its great affinity for sulphur. 
of sulphur causes the stone to expand, thus rendering it soluble 
and powdery so that particles are constantly washed or blown 
away."l Materials such as stone, mortar, concrete, etc., 
"soiled by soot, and the necessary cleaning by wire brush and 
detergent chemicals, a sandblast 
not only costly, but injures the stone itself."11 
to smoke-polluted air, suffer not only from soot and tar but 
also from the presence of obnoxious gases and acid vapours. 
While "the destruction of iron is most noticeable, for it is the 
metal in most common use and it is 
than the majority of metals," 
is not susceptihle to the corrosive 
"the sulphuretted hydrogen in smoke 
tarnishes nearly all metals.3 Copper 
darken ... aluminium is affected by vapours and acids, many 
metals become pitted from electro-chemical action and 
gold and gilded articles become dull.'" 

Protective paint coatings applied to 
other materials are subject to 
carbon and dust which tends to reduce their protective effici­
ency and makes necessary frequent washing of paint coatings. 

Experiments made in England have shown 
of unprotected iron work to be six times as rapid in town air 
as in the pure country air.":> Evidence of the destructive effect 
of smoke on materials can be seen in the fact that metals had 
to be renewed and metallic surfaces had to be repainted twice 
as often in Pittsburgh than in a smoke-free environment. 

Furthermore, air pollution affects 
and apartments. Air conditioning and ventilating equipment 
in. particular are subject to corrosion and have been 
fail within a period of three months 

1 Smoke Investigation, Bulletin Nos 3, op. 

£ H. B. MeIler, "Air Pollution from the Engit~eer's Standpoint," Heating, 


Piping and Air Conditioning, Journal Section, January, 
3 Ibid., p. 3. 
'Smoke Investigation, Bulletin No.3, op. cit., p. 37. 
5 Smoke Investigation, Bulletin No.6, (Papers on the Eifect of Smoke on Building 

MaJerials, op. cit., p. 46. 
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poilution.1 Similarly, factory smoke and 
responsible for 
all kinds of merchandise, causing substantial 
and retail businesses. 
losses as a result of the necessity of more 
cleaning and washing.2 

The progressive destruction and prematule, 
building materials, metals, 
swells the expenditures for cleaning, washing. 
repainting.s 
with the serious effects of air pollution on 
many city dwellers to desert the cities and 
with the consequent shrinking 
property. 

A polluted atmosphere also reduces the DIIIII!I 
daylight in a given locality and 
expenditures for artificial lighting. 
the increased intensity and duration of city • 
costly delays in 
and shipping, and produces higher accident aI!l 

Some Quantitative Estimates of the Social Costs C.J 
As soon as we raise the question of the total alii 
tion to society we encounter considerable 1DIICIi 
is to some extent due to lack of informatioo. 
have pointed out, statistics are rarely collectali 

lH. B. Meller and L. B. Sisson, "Effects of Smoke •• 
lntlustriol and Engineering Chemistry, Vol. XXVII, N~ 

2 This was demonstrated by a 
in Manchester-a smoky town-4ind Harrogate-a daII 
parison made by the 
showed "an extra cost in Manchester of 71d. a wedt PIli 
and washing material. 
of fuel and washing materials alone, and disregarding 
and assuming no greater loss for middle-class than fOt,. 
holds (a considerable under-statement), 
for a population of three-quarters, of a million. See A. Coli 
of Welfare, op. cit., p. 185 n~. 

3 Repainting in a 
years whereas intervals of five to seven years are the ... i 
phere. The annual British air pollution damage biB • 
ings was estimated in 1954 as $84,000,000 of which appnd 
was the value of paint. 
Paint Journal, October 14, 1957, p. 104. 
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~ to poilution. l Similarly, factory smoke and other pollutants are 
Ibon responsible for the deterioration of the quality and value of 
IIble all kinds of merchandise, causing substantial losses to wholesale 
awn and retail businesses. In addition, air pollution causes social 
are losses as a result of the necessity of more frequent household 

and cleaning and washing. 2 

.. is The progressive destruction and premature deterioration of 
lSed building materials, metals, paint coatings and merchandise 
but swells the expenditures for cleaning, washing, redecorating and 
UfS. repainting.3 These increased costs of "keeping clean" together 
the with the serious effects of air pollution on health have caused 
ded many city dwellers to desert the cities and crowd into suburbs, 
nch with the consequent shrinking of real estate values of city 
fact property. 


or 
 A polluted atmosphere also reduces the number of hours of 
idly daylight in a given locality and makes necessary increased 
any expenditures for artificial lighting. Reduced visibility due to 
yen the increased intensity and duration of city smogs makes for 

costly delays in transportation, especially air transportation 
md and shipping, and produces higher accident rates. 
mc 

Some Quantitative Estimates of the Social Costs Causfd b), Air Pollutionici-
IgS. As soon as we raise the question of the total costs of air pollu­
ion tion to society we encounter considerable uncertainties. This 
air is to some extent due to lack of information. After all, as we 
eet have pointed out, statistics are rarely collected with a view to 
Lad 
ice 1 H. B. Meller and L. B. Sisson, "Effects of Smoke on Building Materials," 

Industrial and Engineering Chemistry, Vol. XXVII, November 1935, p. 1311. 
2 This was demonstrated by a comparison of costs of household washing 

in Manchester-a smoky town-and Harrogate-a dean town. The com­ilgS 
parison made by the Manchester Air Pollution Advisory Board in 1918, 

ent showed "an extra cost in Manchester of 7!d. a week per household for fuel 
and washing material. The total loss for the whole city, taking the extra cost to of fuel and washing materials alone, and disregarding the extra labour involved 

'ric and assuming no greater loss for middle-class than for working class house­
holds (a considerable under-statement), works Out at over £290,000 a year 
for a population of three-quarters of a million. See A. C. Pigou, The Economics 
of Welfare, op. cit., p. 185 n~.inc. 3 Repainting in a pollute~ atmosphere may be called for after one to three 
years whereas intervals of five to seven years are the rule in a soot-free atmos­
phere. The annual British air pollution damage bill for repainting build­
ings was estimated in 1954 as $84,000,000 of which approximately 820,000,000ting was the value of paint. R. I. Larson, Air Pollution Damage to Paint, American 
Paint Journal, October 14, 1957, p. 104. 
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ascertammg the social costs of production. But the lack and 
uncertainty of information is due also to more basic difficulties. 
First, the process of causation is a cumulative one. Secondly, 
costs may be shifted from one group to another in a circular 
chain and the assessment of the incidence is difficult it not 
impossible. In addition, costs may be counted twice or even more 
times. Furthermore, should one include in the figure of total 
losses the costs of repairing the damage caused by air pollution, 
and if so, what should be done with those damages which are 
not subject to repair? Adverse effects on health and pre· 
mature or "excess" death are qualitative losses; to translate 
them into quantitative monetary terms appears to be highly 
problematical. In the last analysis, we have to be satisfied 
with general estimates of social costs which could be avoided 
if more rigorous measures of control--or, for theoretical purposes, 
a complete abatement of air pollution were in force. Such 
measures may have farreaching effects on production and on 
the location of industries; in fact, they may retard the process 
of economic growth and development with subsequent unde­
sirable consequences. Some one may raise the question of the 
costs of preventing social costs. These are serious problems 
which call for careful assessment. But such stocktaking is not 
possible without accumulation of pertinent data and this in 
tum can be done only with the aid of more research. Economists 
have so far shown little interest in this important socio-economic 
problem. As we have seen in this chapter we are still at the 
beginning of a serious appraisal of the social consequences of 
the industrial revolution. 

As might be expected, estimates of the total costs of air pollu­
tion vary greatly from one locality to the next. The earliest 
and most detailed of these estimates of tht social costs of air 
pollution were made in 1913. According to the Smoke Investi­
gation of the Mellon Institute of Industrial Research at the 
University of Pittsburgh the smoke nuisance cost the people 
of Pittsburgh approximately $9,944,740 per annum (in 1913).1 
More recent estimates place the losses caused by smoke in 

1 Smoke Investigation, Bulletin No.4., op. cit., p. 44. 
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Pittsburgh at $9.36 per person per year.' 
tions in Pittsburgh convinced the Institute 
in estimating the cost to each man, womaa 
city at about $15 each year.":! Studies 
among them New York, Chicago, Cincinanli. 
Boston and Baltimore, have revealed losses 
ten to thirty dollars per capita."3 Es' 
range as high as eighty dollars for each 
costs of the smoke nuisance in New York 
about $100,000,000 in 1932.5 

These are earlier estimates of the social 
However, it would be a mistake to belie\le 
has diminished in severity. It is true that ill 
induced to some extent to assume responsi~ 
ment of air pollution, and it is estimated .... 
expenditure by industry for this purpose ex~ 
But voluntary acceptance varies and local .. 
capable of enforcing the introduction of cosdJI 
ment. It is not surprising, therefore, that .... 
of air pollution has not decreased. On the alii 
able evidence points to the conclusion that 4 
pollution continues to increase and so do ~ 
total losses caused by its negative effects. ., 
expected that air pollution will pose an ever. 
to human health due to the fact that new iIId 
and a great number of new products are cOlJlil 
every year. Industrial expansion gives rise. 
coalescence of residental and industrial a.t"CiiIIJ 
case of the Eastern Seaboard of the 'Cnital 
extends over several hundred miles. TI 

Current estimates of the costs of air po~ 

1 J. E. Ives and R. R. Sayers, CiIY Smoke and its E~ 
Report January 1936, Vol. 51, p. 16. 

2 According to estimates by H. Meller, quoted II! 
"Our Soiled Cities," Collier's Week{y, January, 27, 1" 

3J. E. Ives and R. R. Sayers, op. cit., pp. 16-17 
• Smoke Investigation, Outline of the Smoke In'~ 

QP. cit., p. 8. 
~ H. Obermeyer, Stop that Smoke (New York, Harpa;~ 

pp. 48.9. 1 
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Pittsburgh at $9.36 per person per year.1 Later investiga~: and 
tions in Pittsburgh convinced the Institute "that we were safedties. 
in estimating the cost to each man, woman and child in thendly, 
city at about $15 each year."2 Studies made in other places,cular 
among them New York, Chicago, Cincinanti, Salt Lake City,f not 

more Boston and Baltimore, have revealed losses amounting to "from 
ten to thirty dollars per capita."3 Estimates for Clevelandtotal 
range as high as eighty dollars for each family.' The totalrtion, 
£osts of the smoke nuisance in New York City were placed atI are 
about $100,000,000 in 1932.5pre­

These are earlier estimates of the social costs of air pollution.slate 
However, it would be a mistake to believe that the problemghly 
has diminished in severity. It is true that industry has beensfied 
induced to some extent to assume responsibility for the abate­ided 
ment of air pollution, and it is estimated that the nationaloses, 
expenditure by industry for this purpose exceeds $300,000,000.;ueh 
But voluntary acceptance varies and local legislation is rarelydon 
capable of enforcing the introduction of costly control equip­)Cess 
ment. It is not surprising, therefore, that the over-all extent!lde­
of air pollution has not decreased. On the contrary, all avail ­the 
able evidence points to the conclusion that the extent of airlems 

not pollution continues to increase and so do the estimates of the 
total losses caused by its negative effects. Indeed, it is to be5 in 
expected that air pollution will pose an ever increasing threatrUsts 
to human health due to the fact that new industrial processesroie 
and a great number of new products are coming into existencethe 
every year. Industrial expansion gives rise to a continuouss of 
coalescence of residental and industrial areas which, in the 
case of the Eastern Seaboard of the United States, alreadyUu­
extends over several hundred miles.~est 

Current estimates of the costs of air pollution vary all theair 
:sti­

the 1J. E. Ives and R. R. Sayers, Ciry Smoke and its Effects, U. S. Public Health 


Report January 1936, Vol. 51, p. 16.
~ple 2Aeeording to estimates by H. Meller, quoted by W. B. Courtney, 
3).1 "Our Soiled Cities," Collier's~,WcekiY, January, 27, 1934. 

3J. E. Ives and R. R. Sayers, op. cit., pp. 16-17 
in • Smoke Investigation, Outline of the Smoke Investigation, Bulletin NQ. I, 

op. cil., p. 8. 
S H. Obermeyer, Stop lhal Smoke (New York, Harper and Brolhers, 1933), 

pp. 48-9. 
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way from 2 to 7.5 billion dollars per year in the United States 
(with $500,000,000 spent every year for pollution abatement). 
Average costs per capita which 10 years ago were still about 
10 dollars per person are now estimated to be nearer to $65.1 

show that air pollu­
tion is the outcome ofa process of unrestrained and unregulated 

A new technology, 
the use of coal and oil as major sources of energy, increasing 
populations, large-scale methods of production, the concentra­
tion of large numbers of people in vast metropolitan areas, the 
rapid increase in the number of trucks and automobiles as a 

the factors which, in con­
junction with meteorological conditions, have given rise to a 
concentration of pollutants in the atmosphere in many centers 

From time to time, and depending 
upon circumstances, the contamination by industrial and other 
pollutants may become heavy enough to lead to loss of life which 

in Donora and 
While these dramatic incid­

effects of air pollution, 
doubtless the 

most important effects of any long-run exposure to the conta­
slow undermining of the 

health and vitality of human beings which has found expression 
in the higher morbidity and mortality rates from a variety of 
chronic diseases including cancer in cities as compared to rural 

air pollution are damage to 
vegetation and livestock, earlier deterioration and corrosion of 
many materials, the need for more frequent coatings and paint­
ings of surfaces, increased expenses for cleaning, reduction of 
visibility and the attendant cosdy delays in air and road trans­

There is every reason to believe that future needs for energy 
the emergence of new products 

the Costs to Society?" Prouedings, 0/1. cit., 
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countries. We are thus faced with a 
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the unrestrained and cumulative coneen 
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developed world might point to the fact that til 
pollution and its health 
social losses in the industrialized countries. 

In what sense then are these health effi::dt~ 
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prise? Needless 
longer the only sources of air pollution in 
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processes, increasing 
of urban areas 

Chemical interaction 

possibility cannot 
Air Pollution and the Future 

The foregoing analysis has attempted to With it the incidence of certaiiIi 

acute and 
social growth and economic development. 

still growing industrial and metropolitan centaI 

means of transportation-these are 

of industrial production. 
the incidence of chronic diseases and expoas. 

new hazards. Consid~ 
have characterized the catastrophic episodes 
other highly industrialized areas. 
ent.s serve to highlight the potential 
they convey only a partial picture of what are But, at the ~ 

mination of the atmosphere: the hazards continues '-l 
~ 
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costs f1f" 
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In addition to major industrial SOIII! 

now the smokestacks of IJGiI! 
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:ates and new industrial processes, increasing population and the 
:ot). further coalescence of urban areas will increase the hazards 
Dout of air pollution. Chemical interaction may produce new 
165.1 hazards and aggravate old ones which are not yet fully 

understood. The possibility cannot be ruled out, therefore, 
that air pollution will increase rather than decrease in magnitude 

Wlu­ and severity. With it the incidence of certain diseases is likely 
ated to increase. While acute and dramatic episodes may not 
ogy. occur more often the slow and silent effects of long-run exposure 
ISing to low or moderate concentration of pollutants will make itself 
ltra­ felt in an increasing incidence ofvarious chronic diseases in the 
, the still growing industrial and metropolitan centers in the industrial 
asa countries. We are thus faced with a paradoxial situation. 
con­ While we have succeeded-at least in most of the "advanced" 
loa industrial countries-in eradicating a host of contagious diseases, 
lten the unrestrained and cumulative concentration of industrial 
ding production in a few large centers of manufacturing has increased 
ther the incidence of chronic diseases and exposes man in industrial 
bich civilizations to new hazards. Considering the difficulties 
and faced by the underdeveloped world in the elimination of the 
lCid­ causes of recurrent epidemics of cholera and typhoid, we may 
tion, marvel at the practical absence of these earlier scourges of man­
the kind in the industrial world. But, at the same time, the under­

nta­ developed world might point to the fact that the problem of air 

the pollution and its health hazards continues to cause excessive 

Slon social losses in the industrialized countries. 

:y of In what sense then are these health effects and social losses 

oral of air pollution examples of social costs of business enter­
prise? Needless to say, private industrial activitie~ are no 

= to 
II of longer the only sources of air pollution in modern industrial 

tint- SOCIetIes. In addition to major industrial sources of air pollu­

1 of tion, there are now the smokestacks of public utilities, the 

ans- incinerators of apartment houses, the chimneys of residential 
buildings and above all, the exhausts of trucks and automobiles 

:rgy which emit soli~ liquids and gases in apparently ever increasing 

ucts quantities. In view of the fact that private consumers and 
automobiles play a role in the causation of air pollution it . cit•• 
may be argued that the social costs of air pollution are only 
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in part due to private industry. 
some of the costs of air pollution are borne by private enterprise 
in as much as the higher costs resulting from increased illness, 
the outlays caused by more frequent 
surfaces, the deterioration 
and livestock, delays in air and road 
adding to the costs of the private entrepreneur as 
arguments overlook the basic character of the nature of cumu­
lative causation. In a 
necessarily interaction between many 
with the fact that the final outcome 
process always depends upon the 
. makes it possible to shift part of the causal "responsibility" 
one or the other factor. 
while it may serve a purpose in a debate, it defeats the search 
for truth. The truth of the matter is that it is the whole cumu­
lative process of unrestrained concentration of industries and 
the subsequent growth of urban communities which gives rise 
to the contamination of the atmosphere beyond the levels of 
concentration of pollutants that might be said to be compatible 
with human health. 
tration, regardless of climate and topography which gives rise 
to the social costs. Neither the private automobiles 
chimneys of private dwellings in Donora nor, for that matter, 
the recurrent temperature inversion, nor the topography of the 
valley in which Donora is located, can 
have given rise to air pollution and its harmful effects. 
has given rise to air pollution is the unrestrained concentration 
of industries in this locality. 
with equal force to Pittsburgh, to New York, 
the Meuse Valley, the cities of the 
in Cornerbrook in Newfoundland, 
Andes and may tomorrow apply to Calcuttal 

industrial centers in Africa. 
trial centers of the Soviet Union and China if concentration of 
industrial production is permitted to 

1 The average monthly fall of soot in Calcutta is currently estimated at 25 
tons per square mile. 
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It may be further argued that 
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that sideration of its harmful effects on human health and its social 
We costs. That some of these social costs are shifted by one group 
!leSS, of firms to other concerns (or for that matter cause additional 
:s of outlays for the very firms which are contributing to the air 
rops pollution in the first place) in no way changes the social character 
~ all of these costs. They are avoidable if organized society, that is, 
Mlch governments will take the necessary steps and enforce rules 
IUlU­ which the situation demands. 
~ is Before turning to these practical measures it may be worth­
:ther while to point out how the principles of business enterprise 
Kial favor the emergence of the social costs of air pollution. The 
DCes initial concentration of industrial production in a few centers, 
.. to 

as indeed the location of industries in general under conditions 
and of unlimited competition, will take place in accordance with 
arch private cost-benefit calculations. Once established, the industry 
rou­ widens the market for a host of other industries; it offers employ­
and ment and income opportunities to labor and capital; it provides
rise a broader tax base for the emerging urban communities and 

Is of the necessary public services. The locality becomes generally
tible more attractive for additional investments, enterprise and labor 
cen­ and urban settlement. It is this expansionary momentum 
nse which serves to "polarize" industrial development in certain 
the "nodal" centers, which soon gives rise to secondary and tertiary 

tter, spread effects in the form of increasing outlets for agricultural 
the products and consumers' industries in general. In the light

I to of traditional economic theory the process seems to proceed
'hat in harmony with the principle of social efficiency. For, after 
lion all, intern~l economies combine with external economies (in
.lies the narrow Marshallian sense) to make it appear rational to 
k:yo, concentrate production in centers which are already estab­
nills lished and offer some guarantee that the necessary social over­
the head investments (in roads, schools, communication) can be 
~ing shared by a larger community. What is overlooked is that 
:lus- the concentration of industrial production may give rise to 
11 of 

social costs which may call for entirely new and dIspro­
:on- portionate overhead outlays for which nobody may be 

prepared to pay. Thus by concentrating on the analysis ofil25 
internal and external economies, and by stopping short of the 
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introduction of the concept of social costs of unrestrained 
industrial concentration, traditional theory lends tacit support 
to the over·all rationality of cumulative growth processes, no 
matter what their socially harmful effects may be. After all, what 
could be more "rational" than to exploit to the fullest extent 
the availability of internal and external economies. As long as 
social costs remain unrecognized and as long as we concentrate 
on costs that are internal to the firm or to the industry we 
shall fail to arrive at socially relevant criteria. 

It may be argued that, while the neglect of social costs may 
contribute to the cumulative growth process it still would not 
explain the incomplete and inefficient process of combustion 
which gives rise to the emanation of pollutants into the atm08. 
phere. For obviously, if air pollution is a sign of inefficient 
and incomplete combustion of coal or oil the question arises 
why would business enterprise permit such waste to continue? 
The answer is simply that what may be technologically wasteful 
might still be economical considering the fact that not only 
social costs can be shifted with impunity but, above all, that 
discounted private returns (or savings) obtainable from the 
prevention of the technological inefficiency and social costs 
may not be high enough to compensate for the private costs of 
the necessary abatement measures. The fact that the resulting 
pollution of the atmosphere may cause social costs far in excess 
.of the costs of their abatement is not, and indeed cannot, be 
normally expected to be considered in the traditional cost­
benefit calculations of private enterprise. According to one 
investigator the costs of enforcing existing air pollution ordin­
ances (in Ontario) would involve expenditure of only 15 cents 
per capita while the annual economic losses which could be 
saved in this way would amount to between $10 and $20 per 
person.l 

It is therefore not surprising that the abatement of air pollu. 
tion tends to fall behind the emergence of new hazards. 
Municipalities may pass new legislation and industries may 

1 D. A. Thomas, "Fifteen Cents Expenditure per Capita saves 110 to 120 
per capita Economic LosB," MunuipaJ Utilities Maga;dne, Toronto, Vol. 96, 
December 1958, pp. 21-22. 
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even be called upon to spend increasing 
measures but the rate of industrialization a.ad 
proceed at an even more rapid pace. I 
sion of metropolitan areas over several 
become evident that the problem of air 
a municipal problem but is regional and . 
character. Ultimately only federal legisla:' 
on a regional basis may offer some 
control and abatement of the hazards aDIIl 
pollution. 

The real question is, however, not the 
or scope of the required control measures. 
as soon as it is realized that the control of8ir/ 
stop simply with laws setting forth rules OIl ... 

higher smoke stacks and the installation of~ 
to prevent the emission of dust and solid .PIIdiI 
prevention of air pollution in the major ~ 
the world can no longer be confined to the alit 
and the reduction of solid deposits in the • 
pollution is now mainly a matter of min~ 

~ 

particles and gases which remain suspended i 
for a long time and enter into chemical IW\I 
another under the influence of sunlight. . 

In the last analysis "the key to control. .. 
many cases is good equipment, well.d~ 
well-maintained and well-operated."1 This 1 

establishment of standards for new equiplDIIII 
ance and enforcement as well as control of" 
enforcement of more complete fuel ~ 
may be called for are such measures as strict I 
emissions in relation to permissible coneen ... 
in surrounding areas, the dispersion or treatiI 
the systematic modification of some indUSIII 
treatment of raw fuel to reduce emanation ofl 
carbon fumes, the use of superior synthetio-f 

1 A. J. Benline, "The Local Government Official"s : 
Control," Conference of Mayors and other MuniI::ip 
N.Y., June 20, 1960, reprinted in CongnssiDwll. ... 
1960, p. A5527·28. 
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lined even be called upon to spend increasing amounts on abatement 

JpOrt measures but the rate of industrialization and motorization may 

I, no proceed at an even more rapid pace. Indeed, with the exten­
.mat sion of metropolitan areas over several states it has already 
dent become evident that the problem of air pollution is not simply.as a municipal problem but is regional and interstate in scope and 
trate character. Ultimately only federal legislation and enforcement 

we on a regional basis may offer some guarantee of effective 
control and· abatement of the hazards and losses due to air 

may pollution. 
not The real question is, however, not the form but the content 

lion or scope of the required control measures. This becomes clear ...... as soon as it is realized that the control of air pollution cannot 
ian stop simply with laws setting forth rules on the construction of 
rises higher smoke stacks and the installation of filter devices designed 
DC? to prevent the emission of dust and solid particles. Any effective 

efuJ prevention of air pollution in the major industrial centers of 

lilly the world can no longer be confined to the abatement of smoke 
that and the reduction of solid deposits in the atmosphere. Air 

the pollution is now mainly a matter of minute solid and liquid 
IlIts particles and gases which remain suspended in the atmosphere 
lof for a long time and enter into chemical reactions with one 
ing another under the influence of sunlight. 
:as In the last analysis "the key to control of air pollution in 
be many cases is good equipment, well-designed, well-installed, 

IIIt­ well-maintained and well-operated."l This may call for the 
)De establishment of standards for new equipment, their mainten­
m- ance and enforcement as well as control of old equipment and 
ots enforcement of more complete fuel combustion. What 
be may be called for are such measures as strict regulation of stack 
ler emissions in relation to permissible concentration of pollutants 

in surrounding areas, the dispersion or treating of waste gases, 
Iu­ the systematic modification of some industrial processes, the 
ds. treatment of raw fuel to reduce emanation of smoke and hydro­
ay carbon fumes, the use of superior synthetic-type fuel in auto­

1 A. j. Benline, "The Local Government Official's Stake in Air Pollution l20 Control," Conference of Mayors and other Municipal Officials, Rochester 96, N.Y., june 20, 1960, reprinted in Congressional Records, Senate, june, 28, 
1960, p. A5527-28. 
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mobiles, the relocation of some industries outside cities 
even the planning of protective barriers such as shrubs and 
trees.l 

If the replacement of man and horsepower by coal and oil 
during the last 100 years has been accompanied by the pollu­
tion of the air in many of our industrial centers the technology 
of the 20th century which is now being developed on the basis 
of our increasing mastery of thermo-nuclear reactions is bound 
to change the character and magnitude of air pollution. 
a relatively localized or at least regional problem, air pollution 
is likely to develop into a problem of world-wide dimensions. 
Radioactive waste materials may get into the atmosphere and 
aerial dispersion may make air pollution a more or less long­
standing hazard which will not be restricted even to national 
boundaries. 

Indeed, in the age of thermo-nuclear energy many problems 
including the social costs of air pollution are likely to assume 
world-wide proportions in as much as increased exposure 
radiation from whatever source has cumulative 
effects not only on the health of the present generation but, 
by affecting the rate of mutation, may influence the health of 
future generations. 

In the long run the dangers of air pollution and the social 
costs connected with it call for a radically new approach to the 
solution of all problems of industrial location. Clean air in 
industrial centers of the world is becoming a scarce 
That is to say, the conservation of dean air may soon be a 
major preoccupation of governments in the more populated 
centers of the industrialized countries. The day may not be 
far off when man in the industrial world will assert his 
alienable right" to clean and uncontaminated air. The need 
conserve air may make it necessary to contemplate the elabora­
tion a.nd utilization of objective standards in the formulation to 
location policies, i.e. standards ofmaximum acceptable 
tration (M.A.C.) of pollutants in the atmosphere. Such M.A.C. 
will have to be worked out in accordance with general welfare 

1 See H. Voigt, Cleaning the Flue Gases and Damage Caused by Flue Gases. 
Energie Technik, Berlin, Vol. 8, November 1958, pp. 482-84. 
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ies or considerations which take into account the biological require­
~ and ments of human beings and reasonable human health. In other 

words, the determination of the location of industries in the 
nd oil future will have to go far beyond the assessment of internal 
polIu­ and external economies and private, i.e. internal costs, (in 
Ilology market ternu). Location of industries will have to become a 
: basis matter of public policy not only for military and defense 
bound reasons but also because of its impact on air pollution and 
From the necessity to conserve clean air. In short, what will be 

lIution required is a comparison of alternative ~ites in ternu of 
uions. their respective air pollution potential. Areas with frequent 
e and temperature inversions and their duration can be determined. 
I Iong­ The direction and velocity of prevailing winds can be 
ltional ascertained. If the prevailing wind is from the north it 

would follow that industrial areas should be located south of 
tblenu the residential districts. Location policies and the planning 
Illume ofcities will have to be based upon some notion of maximum 
Ie to urban concentration so as to guarantee conditions of existence 
mous which are compatible with human well-being and reasonable 
l but, health. Only iIi this way will it be possible to maintain the 
Ith of necessary balance between man's activities, his technologies 

and the natural order of things to which, after all, man must 
udal make the necessary adjustments ifhe is not to destroy the basis 
~ the of human survival. 
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in the form of adequate prior treatment or d 

I At present (1960) the lowest estimates of the 00SIS:1 
vary from 40 to 50 cents per 1000 gallons; these -
to the laboratory stage of experiments and not to 
Resources Developments in the United StIlUs, Saline WIllI 
Congress, Committee Print No. 26 Washington D.c., • 
Printing Office, p. v. 
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THE SOCIAL COSTS OF WATER POLLUTION 

WHILE clean air is rapidly becoming a scarce resource in many 

industrial centers due to air pollution, the growing scarcity of 

clean water has long been recognized and has acted as a major 

restraint in many decisions concerning the location of industries 

and residential areas. Industries and agriculture use 

amounts of water and the rapid expansion of productive acti­

vities over the last decades has brought many regions on 

verge of a serious water shortage. "The volume of fresh water 

used daily in the United States has increased sevenfold since 

the turn of the century; more incredibly still, it has virtually 

doubled since 1945, the peak year of industrial effort in World 

War II ... By 1980, according to reliable projections, our fresh 

water needs will have doubled again, reaching the astronomical 

figure of 600 billion gallons. "1 Indeed, clean water is for all 

practical purposes a scarce resource. 

plans for the construction of at least 300 industrial or military 

establishments in the United States had to be abandoned 

modified because of inadequate water supplies. 

the amounts of water needed for industrial and municipal uses 

exceed available supplies and water has to be used several times, 

each time requiring costly treatment and purification. 

world as a whole and over the years the supply of water is, of 

course, constant. Nevertheless, if the demand for 

creases at rates indicated above, the balance between supply and 

demand may soon become as unfavourable in industrial civili­

zations as it has long been in some arid parts of the 

Future generations may have to devote a 


1 L. E. Burney, Clean Water, National Conference on 
Health Service, U.S. Department of Health, Education, and 
Washington, 1960), p. 2. 
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their total effort to the provision of additional sources of water 
in essentially the same manner in which irrigation civilizations 
in the past depended upon relatively heavy public investments 
in expensive schemes for storage and control of water. Current 
efforts to solve the problem of the desalinization of ocean water 

r may well foreshadow the shape of things to come. Even if the 
costs of desalinization per gallon of water are reducedl , as they 
undoubtedly will be, the volume of water required is such that , the total costs involved will be a substantial first mortgage on the 

rf cost of living. .. The problem of water pollution must be viewed within the 
S context of the growing imbalance of the constant supply of, and 
II the rising requirements for, water. Indeed, the pollution of 
t ­ water by industrial wastes and municipal sewage, which 
il:': according to all indications, is being practiced at an increasing 
:r rate at a time when some areas are already experiencing acute 

e shortages of water, makes it abundantly clear that this contami­, nation reduces directly the limited supply of clean water. Water 

II pollution is thus an integral part of the problem of the conserva­

fa tion, management and development of water resources. More 

tl than this, the contamination of water, like the pollution of the 

II atmosphere, is additional evidence of the fact that industrial 

I man is in the process of radically changing his natural environ­
ment.Y 

r 
The Causes of Water Pollution 

5 

5 	 In many respects the pollution of streams, rivers and lakes 
resembles air pollution. Like the latter the contamination of 

" water has many of the characteristics of a circular process in e 
which several factors interact and push in the same direction. f 
Similarly, the pollution of water could be avoided or minimized 
if industries and municipalities were to take appropriate action I 
in the form of adequate prior treatment of the waste products 

1 At present (1960) the lowest estimates of the costs ofsaline water conversion f 
vary from,4() to 50 cents per 1000 gallons; these estimates apply, however, 
to the laboratory stage of experiments and not to pilot plants. See Water 

c &sources Develofnnmts in the United SIIWis, Saline Water Conversion. 86th 
Congress, Committee Print No. 26 Washington D.C., 1960, U.S. Government 
Printing Office, p.' v. 
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As in the case of air 
pollution those who are most directly responsible for the pollution 
of watercourses do not bear the adverse effects and monetary 

As a result, they 
minimizing these negative 

matter of fact they tend to be interested 
rather in avoiding investments for the necessary treatment of 

By minimizing their internal costs they 
Indeed, 

water pollution either by prior treat­
or by otherwise disposing of 

them are likely to be much lower than the social costs arising 
The damages caused by 

a great number of people 
uninterested in bringing legal action 

difficult and 
prove liability for damages in court. "Judicial 

precedent requires the demonstration of specific damage rather 
than general damage, and further requires quantitative estimates 
of the amounts of damage experienced by specified individuals. 

polluting sub­
evidence lengthy 

if liability and damages 
are proven it is also necessary to demonstrate that practicable 
means of abatement exist before an injunction may be obtained. 

Thus the 
dispersion of damages and the excessive expenses for court action 
act as a deterrent to the elimination of water pollution in modern 

main social costs of water 
pollution are not those sustained by individuals in the form of 
injuries to health or property or recreational values but rather 

of a major economic 

As in the case of air pollution the rising incidence of water 
be understood only 

Water Po/Jution in the United States (Third 
Report of the Special Advisory Committee on Water Pollution). (Washington, 

pp. 67-68. 
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with municipal sewage systems and it is 
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courses, and the important point is that this 
felt to be "far more important both in terms 
strength than are the wastes from those in . 
through municipal systems."2 Of course~ 
estimates but they serve to set the stage for . 
general significance of the problem of 
United States. ~ 

Waste products, whether of industrial or J! 
can be classified for our purposes according 1D <~ 

1 WaJer Resources Activities in the Unitlld States, w-J 
Abatement, 86th Congress, Committee Print No. !l ~ 
Printing Office, 1960), p. 2. 

2Ibid., p. 18. 
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that are discharged into rivers and lakes. 


losses caused by their productive activities. 

are frequently not interested in 

consequences. As a 


their waste products. 

tend to shift and actually maximize the social costs. 

the costs of controlling 

ment of the materials discharged 


from the neglect of these measures. 

water pollution are distributed over 

who may be unable or 

against the main offender because it is usually 

expensive to 


Variations in the natural quality of water and 

stances make the process of marshalling such 

and intricate."l Furthermore, even 


This entails additional expense and further delay. 


industrial societies. However, the 


those which arise from the depletion 

resource. 


pollution in many industrial societies can 


1 National Resources Committee. 

D. C .• U.S. Govemment Printing Office, 1939), 
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as the outcome of a vicious circle of interdependent variablesir 
D 

such as the increasing concentration of large scale manufacturing 

.., in a few centers, the emergence of new technologies in the form 
of new products and processes and the expansion of population

T 
and settlement in large cities. The pollution of rivers takes place 

"C 
as a result of the discharge, often without adequate treatment,d 
of industrial wastes and municipal sewage. From the perspec­X 
tive of the process of cumulative causation it is futile to attempt

':'f 
to distinguish between industrial wastes and municipal sewage. t, 
For not only is the municipal sewage problem the result of an.t­
unrestrained concentration of industries and populations in aof 
few large centers, but the disposal of industrial waste actually 

Ig 
takes place to a considerable extent through municipal sewage 

", 
systems. In fact, the continuous incorporation of suburbanIe 
industrial areas into urban communities leads to a steady

III 
increase of the "load factor" of municipal disposal systems. Forad 
instance, of the 280,000 manufacturing establishments in theat 

er United States more than 150,000 use significant amounts ofwater 
and may thus produce liquid waste materials which find their 

15 
way into adjacent waterways. Eighty per cent (by number) ofIs. 
the industrial establishments in the United States are connected h­
with municipal sewage systems and it is estimated that aboutby 
one third of the organic wastes treated by municipalities are:es 
industrial in origin.1 There remain 25,000 "independent" plants.Ie 
which discharge their liquid wastes directly into various water­:d. 
courses, and the important point is that this direct discharge is he 
felt to be "far more important both in terms of total volume and on 

:rn strength than are the wastes from those industries discharging 

ter through municipal systems.":! Of course, these are only rough 
estimates but they serve to set the stage for a discussion of theof 
general significance of the problem of water pollution in theler 
United States.!lic 

Waste products, whether of industrial or municipal origin, 

ter can be classified for our purposes according to whether they are 

nly 
1 Water Resources Activities in the United States, Washington, D. C., Pollution 

Abatement, 86th Congress, Committee Print No.9. (U. S. Government 
~ird Printing Office, 1960), p. 2.lOn, 2/bid., p. 18. 
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persistent1 chemical, mineral and radioactive substances which 

are largely unaffected by existing treatment 

can be reduced to stable compounds through 

oxygen-requiring bacteria. In addition, there are 

agents such as infectious disease-carrying organisms, 

substances which serve as food (fertilizer) for obnoxious or over­

abundant aquatic plant life, and heat which diminishes 

amount of oxygen which water can hold in solution. 

industrial or municipal waste products discharged into rivers 

may contain one or several or indeed all of these polluting agents, 

it is still useful, for an analysis of the causal relationship, 

draw distinctions between major pollutants and their effects. 


Among the most important sources of water pollution appear 
to be those industrial processes which discharge 
chemical or mineral substances. It is true 
pollutants and their effects are not yet completely understood; 
the method of study for their evaluation and removal is stiU in 
a relatively early stage. However these pollutants are conti­
nually increasing in amount. Not only will the 
industries discharging them grow severalfold over 
decades but technological developments and 
expected to give rise to new and increasing numbers of these 
pollutants.1I Among these pollutants are acids, 
alkalines toxic acids, induding a great variety of processing 
chemicals, brines and radioactive materials. Primarily 
sible for the production and discharge of these wastes are pulp 
and paper, as well as iron and steel industries, petroleum refin­
ing and the still limited but increasing number of mills 
refineries processing uranium and thorium bearing 
our purposes it will be sufficient if we illustrate the cumulative 
process of water pollution by one or two examples. 
us examine coal mining and petroleum production. 
instances, "subsurface formations of sandstone and limestone 

1 Persistent in the sense that they remain relatively stable in water or are 
reduced so slowly that they must be regarded as persistent for all practical 
purposes. 

2 It is estimated that "about 400 new chemical substances are created each 
year bv industrial research." Water lUsources Activities in the 
Print No.9, op. cit., p. 16. 
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Schmidt and C. J. Wilhelm, ContmninalitJft 
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the Kansas State Board of Health, n.d.), p. I. 

zH. C. Miller and G. B. Shea, Recent Progress ill 
Productian, (Washington, D. C., U. S. Bureau of Mmr.w. 

3L. Schmidt andJ. M. Devine, The Disposal ofOilYII!I 
ment of Mine~, reprinted February 19~7 (R.I. 2945), po L' 
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Devine, op. cit., pp. 1-2. ,i 
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ich are saturated with salt water or brine. When these strata are 
!ley penetrated by wells drilled for oil and gas or other purposes, the 
of brines are released and, unless proper precautions are taken, 

iug may be brought to the surface through the wells or may find 
nJ their way into formations containing fresh water."l Older mines 
u- usually produce substantial quantities of brines and these may 
the eventually pass into water supplies especially "in those fields 
Igh where brines underlie the oil in the extraneous parts of the 
as oil-bearing reservoirs ... :'2 
Its, The relative amount of salt water produced varies consider­
to ably between different oil fields and wells. While some wells 

are reported to produce only one barrel of water to 27 barrels 
:ar of oil, other wells may produce as much as 100 barrels of 
:rtt brines to every barrel of oil produced.3 According to estimates 
of of the U.S. Bureau of Mines the mid-continent and Gulf 
d', coast oil fields produce approximately 10,000,000 barrels of 
m brine daily-that is about 3 barrels of brine for every barrel 
ti­ of oil.' 
of In the absence of adequate precautionary measures (such as 
st the use of button hole plugs, the cementing and repair of wells 
Ie or the proper disposal of brines at the surface) these salt waters 
se are likely to find their way into streams, rivers and lakes where 
Is, they may give rise to a serious contamination of fresh water 
19 supplies. 
!l- In coal mining, certain washing processes yield a wash water 
Ip "which carries fine particles of coal and refuse known as culm 
!l- into the streams."6 Moreover, water pumped from operating 
Id mines and draining from abandoned mines often has a high 
)r acid content which may become an active source of water pollu­
re tion. Although detailed estimates of the amounts of culm and 
~t 

1 L. Sdlmidt and C. J. Wilhelm, C(JlltamUuui<1n of DOtMStic Water Suppliesy 
by JnadEquJJu Plugging Met/wds or Faulty Casing, (U.S. Bureau of Mines and 

,e the Kansas State Board of Health, n.d.), p. 1. 
2 H. C. Miller and G. B. Shea, &cent Progress in Petroleum Development and 

Producti<1n, (Washington, D. C., U. S. Bureau of Mines, (940), pp. 37+75. 
roe 3 L. Schmidt and J. M. Devine, The Disposal ofOil Field Brines, U. S. Depan­
II I7II1It of Mines, reprinted February 1937 (R.L 2945), p. 1. 

tHo C. Miller and G. B. Shea, op. cit., p. 375; see also L.Schmidt andJ. M.
h Devine, op. cit., pp. 1-2. 
s, G National Resources Committee, Water Pollution in tk United States, 

0/1. cit., p. 12. 
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acid pouring from coal mining regions into stream systems are 
not available, it is an established fact that such mining wastes 
have contributed to the filling of stream channels thereby 
decreasing their navigable depth and increasing the height of 
flood flow. "Sulfuric acid is formed at exposed surfaces in coal 
mines where sulfur-bearing minerals, water and air come in 
contact. Water flowing through mines or pumped to the 
surface carries acid to the receiving streams."1 In the early 
thirties it was estimated that 2.7 million tons of sulfuric acid 
were produced annually by mines. 

Hydraulic mining and dredging operations give rise to other 
kinds of mining debris which, if discharged into rivers and 
streams, contribute materially to the silting and pollution of 
stream channels. For example, debris from gold mining opera­
tions in California once constituted a source of serious silting of 
streams and threatened the use of channels downstream. While 
various control measures required under Federal regulation 
(such as the construction of storage dams, levees, barriers, etc.) 
have substantially reduced these harmful consequences of water 
pollution in the State of California, hydraulic mining and 
dredging operations in parts of Idaho and some western States 
are still reported to contribute materially to the silting of stream 
channels. 

As in the case of radioactive fallout the disposal of radioactive 
waste materials in connection with the peaceful uses of atomic 
energy creates hazards of world-wide dimensions. Major sources 
of radioactive waste products are mills and refineries processing 
radioactive minerals such as uranium or thorium, and power 
reactors using refined radioactive substances for medical and 
other research purposes. While most of the radioactive sub­
stances remain tied to the spent ore the remaining fraction may 
wash or be discharged into watercourses and result in serious 
health hazards. The maximum permissible concentration 
(MPC) of radium in the domesticwater supply is 4.0 micromicro­
grams per liter.2 Any expansion of the capacity of the refining 

1 Water Resources Activities in the United Slates, Reprint No.9, op. cit., p. 10. 
2 For strontium 90 the M.P.C. is only 0.5 micromicrograms per liter as 

compared to a~ much as 50 million micromicrograms per liter for a poison 
like arsenic. Ibid., p. 14. 
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1 Ibid., p. 14. 2 Ibid., pp. 14-15. 
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e and processing industries for fissionable materials will lead to an 

, :s increase of the amounts of radioactive wastes that must be 
disposed of. This problem is further complicated by the long

Jl life of some of the radioactive waste materials and by the fact 
tl that many radioactive substances are concentrated hy aquatic 
II growth and by sediments to a level many times in excess of the 
Ie concentration present in the surrounding water.1 The magni­
Iy tude of the problem and its cumulative character is accentuated 
id by the fact that even the disposal of radioactive waste materials 

by dilution in the ocean opens the possibility of a concentration 
c:r of specific fission products by aquatic life. Clays and some 
III minerals are also capable of absorbing radioactivity. In addition 
DC there will be the physical and financial problem of finding ... storage for an estimated 35 million gallons of radioactive waste 
DC materials in 1980 and of roughly 300 million gallons by the 
Ie year 2000.2 We shall not consider the additional risks due to 
III accidents and human failures as a result of which untreated 
:.} radioactive materials might be released into watercourses. Hardly 
r:r anything needs to be said about the cumulative health hazards 
Id of adding to the environmental sources of natural radioactivity 
IS those resulting from the disposal of radioactive waste. 
m 

Negative Effects oj Water Pollution 

~e In comparison to the effects of exposure to radioactive wastes 
lie the other "persistents" and chemicals may be said to be relatively 
::ell less dangerous. Nevertheless, their continued discharge into 
og watercourses can hardly be contemplated with equanimity. 
u Thus, the discharge of brines, in addition to making water 
ltd unusable for human beings and animals may affect negatively 
,b­ the quality and fertility of the soil. Indeed, it may destroy all 
ay vegetation. At the same time, the discharge of brines into 
JUS watercourses damages the water supply for municipal and 
on industrial uses. Purification becomes more difficult and expen­
ro- sive. Drainage of acid mine wastes into streams increases the 
ng acidity of the water which results in tangible damage through 

10. corrosion of concrete and steel structures such as boilers, bridge 
. as piers, plpmg, barrages and other metal structures. 
ISOn 

1 Ihid., p. 14. 2 Ibid., pp. 14-15. 
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Other persistent substances which are not easily removed by 
the normal purification treatment are the synthetic chemicals 
which are increasingly used as germ killers, insecticides, herbi­
cides and other solvents including detergents. The use of these 
penistent substances is steadily increasing. "Over 500 million 
pounds of synthetic organic pesticides and I million pounds of 
inorganic (arsenicals, copper and zinc. sulfate, sodium chlorate, 
boron and sulfur) are produced in the nation annually. Farmers 
in the United States spent $231 million in 1957 for agricultural 
chemicals other than fertilizers. "1 

Some of these toxic materials drift into watercourses and pass 
unchanged through treatment plants into the domestic water 
supply. Long before they reach the human consumer they 
may severely damage if not wipe out certain plants and animals. 
Recent investigations have shown the presence of insecticides in 
major rivers in the United States. This aspect of water pollu­
tion is considered to be serious enough to call for a "reversal of 
the trend toward widespread general use of insecticides." Indeed 
the United States Public Health Service suggests that "the 
long-range goal may well have to be discovery or development 
of various benign insects and organisms as natural insect control 
agents, rather than use of these toxic chemicals for the purpose."\! 
The increasing use of detergents which make their way into 
wells and city water systems seems to have no more serious 
effects in the shortrun than to make city waters foam when 
shaken. However, these are short run effects. The long run 
consequences of pollution of water supplies by these relatively 
new synthetic products are not yet known. 

At the same time industrial and municipal wastes may contain 
mineral substances which serve as food or fertilizers for a great 
variety of aquatic vegetation which subsequently grows in 
greater profusion and abundance. As these plants die. and 
decay, "secondary" pollution may affect the taste and odor of 
the water. In certain types of algae "blooms" a strychnine-like 
poison may be generated which has occasionally killed wild 
animals and cattle. "The effects of nutrient-laden waters will 

llbid., 2 Ibid., p. 10. 

be the increased frequency of algae "bI 
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the unnatural green-soup appearance of $1 
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In addition, the utilization of water for 
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polluting effects. Not only does it change 
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stable compounds. In other words, once 

with a typical vicious circle of cumulative ~ 
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proportionately but at a geometric rate if oJ 
counteract the trend. In fact, current p~ 
see an eightfold increase in thermal poUu~ 
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j 

The least frequent type of water pollution .. 
is most frequent and serious in the unde~ 
contamination of streams and ground waIIiI 
organisms which carry and spread epidemil 
fever, cholera and other enteric disorders. 
apparently even virus infections. In soci 
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means of chlorine and other sub~tances dIi 
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So far we have dea It with the effects or; 
llbid., p. 8. 2 Ibid., p. 15. 
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be the increased frequency of algae "blooms" accompanied by 
intensified taste and odor problems at water treatment plants, 
the unnatural green-soup appearance of streams and lakes, the 
death of fish, the strong odour of decaying windrows of accumu­
lated dead aquatic plants on shorelines and interference with 
boating, water skiing, and swimming."l 

In addition, the utilization of water for cooling purposes by 

power plants, steel mills or petroleum refinerie3 can have serious 
polluting effects. Not only does it change the physical environ­
ment of all aquatic life but such utilization also diminishes the 
amount of oxygen-demanding wastes which are reduced to 
stable compounds. In other words, once more we are faced 
with a typical vicious circle of cumulative causation: an increase 
of industrial production, and particularly the increased output 
of electric power, increases the heat pollution of our water 
courses. This pollution has the effect of depleting the oxygen 
carried by water which in turn diminishes its capacity to reduce 
the organic waste load which an increased industrial and muni­
cipal waste disposal places upon existing waterways. In short, 
water pollution from these sources does not merely increase 
proportionately but at a geometric rate if no action is taken to 
counteract the trend. In fact, current projections (1960) fore­
see an eightfold increase in thermal pollution by the year 2000 
regardless of whether conventional fuel or nuclear energy will be 
used because cooling water is required for condensing stearn in 
either case.2 

The least frequent type of water pollution in advanced societies 
is most frequent and serious in the underdeveloped world. The 
contamination of streams and ground water by a variety of 
organisms which carry and spread epidemics such as typhoid 
fever, cholera and other enteric disorders, tuberculosis and 
apparently even virus infections. In societies with sewage 

systems and systematic disinfection' of the water supply by 
means of chlorine and other sub~tances this danger seems to 
be, if not completely eliminated, at least substantially re­
duced. 

So far we have dea It with the effects of the major types of 

1 Ibid., p. 8. 2 Ibid., p. 15. 
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persistent water pollutants and their industrial sources. aUf 

next problem is the effect of wastes which reduce the oxygen in 
water. These effects are much better understood than the­
former. Moreover, they can be expressed in quantitative terms. 
Oxygen~demanding wastes are partly industrial in origin and 
partly a result of sewage discharged into waterways (with or 
without treatment). The fact that their oxygen requirements 
can be calculated, accounts for a type of data which permits a 
somewhat more quantitative evaluation of the magnitude or'the 
pollution problems in the future. 

These wastes are reduced to stable compounds thl'Ough the 
action of bacteria which require oxygen. By measuring the 
average amount of oxygen needed for this purpose, it is possible 
to arrive at an estimate of the amount of oxygen remaining in 
the water after receiving a given discharge of these materials. 
This in turn enables us to estimate the maximum permissible 
load of different watercourses given the pl'Ojected discharge of 
wastes under different assumptions of pop,ulation growth in the 
watershed area. Furthermore, by measuring the oxygen needed 
to stabilize the daily sewage and related wastes of one person, it 
becomes possible to translate any estimated waste load in terms 
of "population equivalents". This unit serves to express any 
given totals of present or projected oxygen~demanding waste 
loads which industrial or municipal sources may place on water 
resources in terms ofequivalent millions ofpopulation. To repeat, 
such population equivalents apply only to oxygen-demanding 
wastes; they do not measure the previo\lsly discussed pollution 
load resulting from persistent chemical, mineral and radio­
active substances. 

On the basis of a calculated average of a daily biochemical 
oxygen~demand of 0.17 pound of oxygen per person and 
assuming that all urban populations will be served by municipal 
sewer systems and that the effective reduction in oxygen-demand­
ing substances by sewage treatment will have increased to 
80 percent (as against an average of only 44 percent in 1960) 
the estimated stream load from city-located industries alone 
will be equivalent to the load which a population of 139.7 
million people would place upon the existing watercourses. 

THE SOCIAL OOSTS OF :w.ATER PO. 
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.~ 
t Ibid., p, :!. ~ Ibid.• p. 18. 
3Quutcd from Ibid., p. 17. 
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lor Together with an estimated population served by sewage treat­
in ment syste~' in the year 2000 the total load would reach a 
be- population equivalent of 419.1 million.1 These data do not 
lIS. take account of those oxygen-demanding industrial wastes which 
lid are discharged directly into streams by various industries, notably 
or the food processing industries. As indicated earlier, only 
lIS rough estimates are available on the relative magnitude of this 
a load. However, the wastes discharged directly by 25,000 

Ite manufacturing plants are said to be far more important both 
in terms of volume and strength than are the wastes from indus­

lie tries discharging into municipal systems. 2 Considering that not 

lie all of these directly discharged wastes are necessarily oxygen­

Ie demanding and considering that the estimated industrial wastes 

m discharged through municipal systems in the year 2000 are likely 

Is. to be 35 percent of the aforementioned totals in population 

Ie equivalents, it is probably safe to say that industrial components 

at of oxygen-demanding wastes may well be around 50 percent 

Ie of the total waste load discharged into streams. 

d A monograph published under the auspices of the American 

it Chemical Society in 1953 concluded that assuming industries 

IS remove only half of the polluting material by prior treatment 

y "it is evident that the industrial waste treatment problem is 

:e of greater magnitude than the domestic sewage treatment."3 

2" 
The Social Costs of Water Pollution t:, 

g We shall not discuss in detail the various adverse effects which 

11 the pollution of rivers, streams and lakes may have on human 
.. health, property values and recreation opportunities, because 

specific and reliable estimates are unavailable. However, it 

1 will hardly be denied that these adverse effects are both tangible 

I and important. In addition, many of these effects are still 

1 unexplored as for instance the effects of water-borne radioactive 
materials, detergents, and viruses. In addition to these health 
hazards, there is the danger that the industrial utilization and 
pollution of water courses will hasten the time when more and 

llbili., p. 2. c Ibid., p. 18. 
3 Quou:d li'om ibid., p. 17. 
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more areas will have to set up costly water conservation and 
management schemes in order to maintain the quality of drink­
ing water. Furthermore, there are the effects of water pollution 
on vegetation and livestock, on fish and on a wide variety of 
recreational values as well as on aesthetic values. Thus while 
there are no quantitative estimates as to the social costs of water 
pollution it is certain that the pollution of rivers, streams and 
lakes is a typically cumulative process with farreaching insidious 
effects extending over a great range of human activities. It is 
equally certain that both the number and volume of pollutants 
are increasing, and that technological advances and expanding 
populations and urban concentrations will make the problem of 
water pollution, like that of air pollution, one of the major 
social costs of modern industrial civilizations. 

What would be a possible approach to the evaluation of the 
social costs of water pollution? The answer to this important 
question depends upon the conceptual framework we choose. 
If we want to look upon water pollution and social costs only 
in terms of the benefit-cost calculus of business enterprise we 
would have to try to arrive at a monetary value of the various 
losses and damages caused by the contamination of water­
courses. While this is possible in some instances, it would be 
a fruitless undertaking in others. It is possible to calculate the 
market values of the increased costs of maintenance and repair 
of particular structures which are corroded prematurely by the 
chemicals discharged by an up-stream factory. Similarly, it 
would be possible to estimate the market value of the loss of 
livestock, the destruction of crops, the loss of soil fertility or even 
ofcertain recreational facilities. Data of this sort are available.1 

However, they are far from satisfactory because they are not 
only incomplete but misleading. They focus attention only on 
those values which can be estimated in dollars and cents. These 
data also tend to support the misconception that the problem 
of water pollution is essentially a "uniquely local blight" which 
can be corrected by general appeals to "the responsibility" of 
business concerns and local taxpayers. Actually, as we have 

1 For earlier estimates see K. William Kapp, The Social Costs rif Private 
Enterprise (Cambridge, Mass., Harvard University Press, 1950), pp. 85-91. 
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1 L. E. Burney, op. cit., p. 4. 
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THE SOCIAL COSTS OF WATER POLLUTION 

endeavored to show throughout the preceding analysis, the 
problem of water pollution can be understood only if it is seen 
in the framework of social ecology and the threatening im­
balance between a given supply of, and a rapidly increasing 
demand for water in practically all parts of the world. Water 
and air pollution do much more than shift some of the costs of 
production to people living outside of a given area. They 
create a new physical environment for man. Indeed, instead 
of the natural environment in which man has lived for centuries, 
the permanent revolution of technology has created a man-made 
environment the full implications of which, for human health 
and human survival, are far from being fully understood. We 
are Qnlyat the threshold of the realization that this man-made 
environment may be exceedingly detrimental to all life on this 
planet. By far the greatest potential danger in this respect is 
to be found in the inadequate disposal of radioactive wastes and 
radioactive fallout. What gives these hazards their unique and 
dramatic character are the cumulative effects of exposure over 
the entire life span of the individual on his health and survival. 
It has been said that in public health, as in other fields of human 
understanding, "we stand at the microchemical and micro­
physical frontier"l beyond which there may lie the solution of 
many of the problems of the presently still incurable and chronic 
diseases. The cumulative impact of a man-made environment 
on human health is the measure of major and significant social 
costs. As already pointed out, we are just at the beginning of 
systematic inquiries which may ultimately provide the basis 
for the elaboration of scientific standards and the evaluation of 
the human costs of water pollution. 

The threatening imbalance between an essentially constant 
supply and a rapidly increasing demand for water opens up 
still another perspective of the social costs of water pollution. A 
dependable supply of clean water is essential to agricultural and 
industrial growth. Regions which are unable to conserve their 
water supply or which permit it to be polluted by human acti­
vities, destroy one of the productive forces upon which rest 

lL. E. Burney, op. cit., p. 4. 
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their present and future prosperity. The pollution of this 
resource, like the pollution of the atmosphere, is a social' cost 
which needs to be fully assessed. Admittedly, these productive 
forces have social values which cannot be assessed in terms ofeither 
individual welfare criteria or market values. They are values­
to-society for which the market calculus provides at best only a 
preliminary and certainly not an overruling yardstick. Social 
values of this sort call for an appraisal of over-all social and 
political consequences of action or non-action. In the specific 
case of water pollution they call for knowledge of the cause and 
effects of the pollution of specific watercourses so that the conse­
quences and comparative costs of different policies (including 
the policy of non-action) can be stated and thus become the 
basis of rational political choice. Only systematic research 
conducted under impartial scientific auspices can provide the 
basis for estimating the social costs of water pollution with a 
reasonable degree of accuracy. Unless such a scientific assess­
ment of the causes, extent and effects of water pollution is 
carried out and kept up to date in order to take account of the 
effects of new pollutants resulting from a changing technology 
it is futile to speak of over-all measurements of the social costs 
of water pollution and of environmental pollutants in general. 
Such a scientific assessment would ultimately lead to the elabo­
ration of scientific standards of Maximum Permissible Concen­
trations of various types of environmental contaminants. These 
standards could serve not only as the basis of measurements of 
environmental pollution but also as objective criteria for the 
formulation of sanitary standards and policies for the mainte­
nance of an environment that conforms to the biological require­
ments of health, life, and survival. Instead of passively adjust­
ing to a detrimental environment the scientific man can shape 
his surroundings and adjust his man-made (artifical) environ­
ment to his purposes. 

We cannot concern ourselves with the economic or administra­
tive aspects of abatement policies. Suffice it to point out, 
however, that the need for more information is not equivalent 
to saying that we must remain inactive until all investigations 
have been completed. Enough information is available to 

justify remedial action in specific cases. 
only future action more costly but will 
costs. Indeed, as pointed out before, the 
ment may be amply justified if compared willa 
costs of neglecting early remedial action. 
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justify remedial action in specific cases. Delay will render not 
only future action more costly but will increase present social 
costs. Indeed, as pointed out before, the costs of early abate~ 
ment may be amply justified if compared with the future social 
costs of neglecting early remedial action. While society has to 

bear the social costs of neglect, individual enterprises can shift 
the social costs to others and even to the future. The social 
costs of water pollution are borne to a considerable extent by 
people living downstream. This complicates the abatement 
problem; it transforms water pollution into a regional problem. 
Above all, it raises the question of the incidence of costs and 
benefits. Abatement policies cannot be made dependent upon 
the local ability to payor the local tax base. They have to be 
financed on a regional scale and as part of the general attempt 
to preserve a national resource. Only a regional approach with 
Federal agencies assuming over~all responsibility for water 
management policies can guarantee the preservation of water 
resources. (The traditional formula of making federal grants 
dependent upon adherence to minimum standards and of with­
holding funds from communities which do not meet these 
standards or which have delayed action, could serve its purpose 
again.)l 

We may assess the social costs of water pollution indirectly 
by inquiring into the costs of keeping watercourses relatively 
clean. Estimates of abatement costs convey an approximation 
of the price at which it is possible to eliminate and avoid the 
contamination of surface waters and the resulting social losses. 
At the same time they show by how much private expenditures 
fail to cover their total costs. Recent estimates of the U.S. 
Public Health Service place the total costs required for the 
elimination of pollution at $10.6 billion over the next decade. 
Slightly more than half of this amount would have to be spent 
by private industry for the construction of treatment facilities. 
No data are available to measure the probable deficiency between 
required and actual spending.2 

1 An alternative approach recently suggested would be to charge high 
water rates to industries discharging waste products into public Water courses. 

2 As far as municipal expenditures for sewage treatment are concerned the 
deficiency is estimated to be almost 2 billion dollars during 1950, i.e. the 
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More detailed estimates for 1935, while obviously out of date, 
are nevertheless significant for their methodological approach. 
These estimates compare the value of total output of major 
waste producing industries with the estimated 
treatment. 

TABLE 1. Comparison of Estimated Value of Products Jlallu­

factured with Estimated Cost of Industrial 

Treatment for Major Industries Contributing 


Pollution of Surface Water in the United States. l 


I II 
Product Tol4i Value, 1935 

FOOd and Beverages .. 8,830,896,000 

Textiles .. 2,516,157,000 

Chemicals 1,366,311,000 

Petroleum Refining 1,823,793,000 

Ferrous Metals 1,902,909,000 

Non-Ferrous Metals .. 382,526,000 

Rubber 469,400,000 

Paper 822,719,000 

Gas 203,751,000 


TOTAL 18,318,461,000 

Miscellaneous waste treatment 

Added for contingencies 


TOTAL CoSTs 

Although this table conveys only a 
total output value and estimated capital outlays required for the 

difference between an estimated need of 15.1 billion and actional expenditures 
of 13.2 billion. 

lCompiled for the volume of production indicated by the 1935 Census of 
Manufacturers and based upon the judgment of engineers who 
wide experienee in the treatment of industrial waste. 
Committee, Water PoUutwn in the United States, op. cit., pp. 53-54 and p. 31. 

2These estimates do not cover the costs of industrial waste treatment for 
all manufacturing processes within each particular industry. 
the actual cost of an adequate waste treatment program exceed these estimates. 
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5,000,000 
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prevention of water pollution according to. major industrial 
groups, it reveals nevertheless great differences in the financial 
burden which these costs would place upon individual industries. 
Thus, the estimated costs of waste treatment in the manufacture 
of paper amount to almost one seventh of the annual value 
ofthe total output in 1935. In the textile field costs would reach 
one fifth of the total output whereas the manufacturers of rubber 
goods would have to provide for the necessary waste treat­

ment at a cost equal to ~of their total output. 

Even more significant than these over-all comparisons are 
estimates of the costs of industrial waste treatment in individual 
plants and manufacturing processes in relation to total capital 
investment and annual costs of production. Such estimates not 
only disclose the relative financial burden which the required 
corrective measures would place upon individual manufacturers, 
but they also indicate whether, and which industries are likely 
to experience difficulties if they had to bear the costs of 
waste treatment. The great practical significance of such a 
distinction suggested the following preliminary and tentative 
classification of the chief waste producing industries according 
to whether the costs of adequate waste treatment be "not 
burdensome," "sizable" or "extremely high." 

1. 	 Industries for which waste-treatment could be provided at a cost 
which would not be burdensome.' "Small isolated food establish­
ments producing dairy products and canned goods; small 
laundries; certain chemical industries with small volumes 
of wastes; some textile industries in which separation of 
wastes may reduce the volume for which final treatment 
may be provided; petroleum refineries; metallurgical 
industries with small volumes of acid pickling wastes and 
large receiving bodies of water available.... ; water-gas 
manufacturing plants near ample dilution water... ; and 
miscellaneous plants producing wastes which can be parti ­
ally treated at point of origin and safely discharged into 
sewage treatment works."l 

1 [hid., p. 49. 
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2. 	 Industries for which waste-treatment works would involve equipment 
if considerable mtlgnitude and constitute a sizable item in the 
cost if production.' "Meat-packing plants; large canneries, 
beet-sugar plants; distilleries; breweries; certain cereal­
processing industries, particularly corn-products plants; 
textile mills; tanneries; coke-ovens and other units produ­
cing phenolic wastes; paper mills not producing sulphite or 
sulphate pulp, and smelting and refining plants producing 
nonferrous metals."1 

3. 	 Industriesfor which the cost ifcorrective measures would be extremely 
high: "Sulphite and sulphate paperpulp mills; certain 
distilled spirits industries; certain chemical process plants 
producing wastes high in concentration and complex in 
character; and steel mills producing large volumes of pick­
ling liquors."lI To these industries must also be added 
the petroleum industry, in as much as capital outlays 
required for the proper treatment of oil-field brine waste 
are estimated conservatively to amount to at least 
$100,000,000 exclusive of the annual operating costs, 
which would likewise be excessively high (perhaps as much 
as 18 to 33 per cent of the capital investment).9 

If more recen t and detailed cost studies should confirm the 
relative accuracy of the above classification and establish the fact 
that the burden of constructing and maintaining the required 
waste treatment works would cause serious financial disruptions in 
certain well-established lines of manufacturing such evidence 
would offer an interesting illustration of the fact that entire 
industries might be able to occupy and to maintain their present 
economic position only because they do not bear the full costs 
of production but find it possible to shift a substantial part of 
these costs to other persons and to the community at large. 

I Ibid., p. 49. ~/bid., p. 50. :I Ibid., pp. 47·48. 

Iliuli 

11m: 

' 

! ,) _ i· illiLtiL
 

OHAPTER SIX 

SOCIAL COSTS AND RENEWABLE 
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IN the preceding chapters on air and water pollution we have 
extremely repeatedly touched upon the problem of conservation and deple­
certain tion of resources. Thus, we have pointed out, that clean water 

s plants and dean air are no longer free gifts of nature. Particularly in 
iplex in more heavily industrialized areas these essential prerequisites of 
or pick- human life are in the process of becoming true economic resources 
added whose depletion and conservation has become a matter of 

outlays public concern because their increasing contamination threatens 
~ waste the continuity of human activity. 
t least Throughout our discussion we have made use of such concepts 

costs, as natural balance, maximum permissible concentration, safe 
I much 	 minimum standards and objective requirements of human 

health. The basic ideas expressed by these terms are relevant 
also for the study of social costs which may arise in the utiliza­

m the tion of such renewable resources as wildlife, soil fertility and 
he fact 5>restry. Thus, if the rate of utilization ofany of these resources 

luired Cltceeds a safe minimum rate the consequences will be not only 

ions in a rapid and cumulative exhaustion but an irreversible process 

dence which may have farreaching adverse effects for the prosperity 

entire of entire industries and communities. Just as the concept of a 

'eSent maximum permissible concentration of pollutants can be defined 

costs in objective terms, it is possible to formulate a "social limit" 

trt of beyond which any utilization of renewable resources will cause 

C". a variety of social losses. Indeed, in extreme cases the 
depletion of one or the other resource may limit economic 
growth and threaten an entire region with stagnation and 
permanent structural depression. Thus communities may be 
left stranded and ghost towns may take the place of formerly 
striving settlements. 

Closely connected 	 with this concept of a base or safe 
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minimum level is the concept of natural balance. 
resources exist in association with other elements such as plants 
and minerals and form a natural system of great complexity and 
sensltlvlty. If this ecological balance is upset the 
may be cumulative and farreaching and for all practical 
poses irreversible even though restoration of the status quo ante 
may be technically possible--at least in the long run and perhaps 
at prohibitively high costs. Let us illustrate these two concepts 
--ecological balance and safe minimum standards-in greater 
detail. 

The Ecological Balance 

The term ecological balance refers to the delicate 
interrelationships between the land and its vegetative cover. The 
natural vegetation in any given area may be said to 
mined by such factors as the quality of the soil, the amount 
and distribution of rainfall, and the topography of the land. 
Long periods of drought or extremely light rainfall 
forest growth which requires a relatively high amount ofmoisture. 
At the same time the vegetative cover of any given area deter· 
mines the capacity of the soil to absorb rainfall. 
the infiltration of water, keeps ground water stores at the proper 
level and equalizes run-off and stream flow. Natural geological 
erosion of the land is thus kept at a minimum, or at least reduced 
to a pace at which it does not seriously interfere with natural 
vegetative growth and the slow process of soil formation. 

Anything that destroys this natural balance is likely to inter­
fere with the protective function of the vegetative cover of the 
land. For example, the ecological balance may be disturbed 
by the process of bringing virgin land under cultivation, by 
draining ponds and other wet lands, by plowing under the 
natural sod, or by removing the forest cover. 
operations may have harmful effects which often fail 
considered by those interested in increasing the area of tillable 
land. Indeed, if carried out on a large scale and without protec­
tive measures in response to a rapidly growing demand for 
farm products, the process of bringing virgin soil into use may 
endanger the very prosperity which it seeks to promote. 
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Similarly, improper land use and certain lumber operations, 
like improper selection and "repeated burning and improper 
degree or timing of grazing may upset this balance to such an 
extent that the valuable species are replaced entirely by other 
less valuable ones."1 In other instances, the removal of the 
forest cover may cause a greater frequency of floods, the silting 
of streams and reservoirs, the diminution of ground water stores, 
the pollution of rivers, the lestruction of irrigation schemes, the 
harmful effects of dust storms and the disappearance of wild­
life. These farreaching and often irreversible consequences of 
human activities are all due to the fact that they disturb the 
complex and highly sensitive ecological balance which exists 
between the land and its vegetative cover. 

To define the ecological balance is not to suggest that its main­
tenance must become a norm. There is no need to point out that 
any general increase ofpopulation makes it more difficult to main­
tain intact the ecological balance. Even apart from the general 
increase of population there may be other overruling reasons why 
this balance cannot be maintained--as for instance in periods of 
natural disaster or national emergencies. However, any such 
disturbance has long-term cumulative consequences which man 
can anticipate to a large extent and which it is always imprudent 
to ignore not only in the interest ofmaximizing current returns or 
minimizing current costs but also with respect to its social costs. 

The "Critical Zone" in the Utilization qf Renewable Resources 

Just as there are maximum permissible levels of concentration 
of pollutants in air and water beyond which any further conta­
mination would be socially harmful, there are definite limits 
beyond which any further increase in the rate of utilization of 
renewable resources sets into motion a cumulative process of 
irreversible depletion and exhaustion. More precisely, there is 
a critical zone which may be defined as "a more or less clearly 
defined range of rates [of utilization] below which a decrease 
in flow cannot be reversed economically under presently foreseeable 

t S. V. Ciriacy-Wantrup, ResOU1'te Cunseroaiion-Economics and Politics (Ber­
keley, University of California Press, 1952), p. 257. 
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conditions."! 
may be reached before the flow of the resource reaches 
Furthermore, economic irreversibility docs not necessarily mean 
technical irreversibility. 
and costs it may bccome worth-while 
of secondary growth and brush or restore a depleted or eroded 
soil to full productivity. 
will be a slow' process and require considerable 
capital because the lost ecological 
restored. 

'Whenever tIlc ratc of utilization excceds the critical limit or 
zone the resource flow tends to dccrease and the resource may 
finally lose its capacity to renew itself altogether. 
exist. In the ca~e of 
stock or its natural habitat terminates reproduction and makes 
the depletion irreversible. 
mically irreversible if a protective plant cover 
cultivation, improper degree or timing of grazing, and repeated 
burning in areas where topography, 
precarious any existing balance between erosive forces (water, 
wind) and the stabilizing force ofplant cover."z Certain types of 
gully erosion effectively terminate the possibility of utilizing the 
fertility of the soil for plant growth. 
and certain unselective lumber practices soon 
logical balance to be upset and may give rise to an economically 
irreversible degeneration of species or the complete disappear­
ance of the forest and its protective functions. 

Expressed differently it may be said that there is a minimum 
standard of resource use 
the rate of utilization will cause an 
depletion which is associated with 
Obviously the type and magnitude of these 
depending upon the kind of resource 
Admittedly, there are elements of uncertainty which affect both 

lIbid., p. 39. The fonowing discussion is 
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2Ibid., p. 256. 
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the outcome and the magnitude ofthe losses. Thus, for example,rsibility 
adaptation to the loss of a particular resource and changes in 

!y mean 
~ zero. 

taste are possible. Furthermore, there is no absolute certainty 
[}.emand whether the process of depletion cannot be reversed~~except in 
area of the case of extinction of an animal species. Nevertheless, the 
. eroded social losses may be said to be substantial in terms of their poten­
lversion tial social consequences and in relation to the cost of avoiding 
Nlnts of them. Thus invariably the consequences of an economically 
: to be irreversible destruction of renewable resources narrow alter­

natives of activities open to a social group. An irreversible 

limit or depletion limits and channels development toward specialization 

:ce may rather than diversification. I t sets the stage for a process toward 
eases to arrested economic growth and leads ultimately into a dead end. 
reeding From the perspective of the group, enforced specialization and 
I makes arrested growth must be regarded as serious limitations of the 
: econo­ path of development of societies. For this reason it is true that 
ryed by any irreversible depletion of any resource constitutes a sub­

epeated stantial social 10SS.1 


render 
 Compared with these potential social costs likely to be caused 
(water, by an economically irreversible depletion, the actual costs 
types of involved in avoiding these adverse social consequences are 
ing the relatively small. This conclusion is justified if we consider that 
cutting what is needed, in many instances, is the adoption of more 
le eco­ selective techniques and practices of resource use which are in 
mically harmony with the life and growth cycle of such resources as 
lppear­ wildlife, fisheries, and forestry. In all these instances, the rate 

of use may have to be reduced not to zero but only to a safe 
rumum distance from the critical zone. Furthermore, the consequences 
tion in of a use rate which pushes the depletion beyond a safe minimum 
·ersible standard would stop the flow of the resources altogether. This 
losses. exhaustion is frequently reached with surprising rapidity. Society 

1 vary would then have to forego the entire use of the resource.2 


ration. 
 Again, it must be pointed out that the "critical zone" beyond 
I:t both which the depletion becomes practically irreversible is a defin­

'antrup's lIbid., p. 252. See also the literature quoted by Ciriacy-Wantrup dealing 
cs. with the dangers of limiting alternatives in biological growth and the develop­
=renew­ ment of civilization. 

• Ibid., p. 254. 
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able bench mark and not a nonn which must inevitably deter· 
mine the rate of utilization at any given time. 
overruling reasons why some resources 
may have to be sacrificed to the expansion of settlement and 
civilization. 
standard defined in physical terms (i.e. in terms of safe 
is still subject to the economic requirement of minimizing the 
total costs involved. 
practices which would preserve the 
that practice which involves the lowest total (private and social) 
costs is called for.l 
for the utilization of renewable resources is a practical definable 
social optimum which can serve as an operational bench mark 
for the fonnulation and evaluation of policies and practices 
terms of their effects on the rate of utilization either "toward" 
or "away" from the critical zone of irreversible destruction of 
the resource base. 
the social minimum standard focuses attention on the effects of 
different institutional arrangements 
among the factors determining the rate of resource 
serve as a tool for the social scientist in his investigation of the 
social costs which may arise in the utilization of resources. 

Institutional Comparisons 

What are the effects of different 
on the rate of resource utilization? 
must, of course, be kept in mind that institutional factors 
never the only factors which determine the rate of resource use. 
In addition, the demand factor and the state of technology have 
to be considered. 
and improvements in the efficiency of capture or recovery have 
the effect of increasing the rate of utilization. 
fact these are the truly dynamic factors which influence 
only the rate of utilization but the question of whether particular 
elements in man's natural environment are really resources or 
"free gifts of nature." 

lIbid., p. 258. 
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Traditional societies were essentially static, non-commercial '­
e 	 societies which produced for a relatively self-sufficient group of .. people. Home consumption or local markets limited the rate 
d of resource use. In so far as land and pasture were either free 
D. goods or held in common their utilization was closely regulated 
I) by habits and institutional restrictions enforced by custom. As 
Ie the widespread acceptance of the three-field system indicates 
11 it would be erroneous to believe that these societies were unaware 

!l, of the need for conservation practices. Where land and forest 
1) resources were owned by manorial estates as in feudal Europe, 
:d the interest and the system of unit operation of the owner served 
Ie as a guarantee that depletion was kept to a minimum. If we 
rk consider further that the technology was primitive and pre­
in industrial and that the population-land ratio was on the whole 
I" favourable and stationary it is perhaps safe to conclude that 
of traditional societies basically maintained a safe social minimum 
m in the utilization of their renewable resources. Their institu­
of tional arrangements were such as to prevent any serious deple­
re tion of resources. Oriental irrigation civilizations must have 
an been particularly aware of the need for conservation practices. 
lie In fact their survival depended upon their ability to maintain 

protective water controls (such as irrigation canals, ditches, 
flood control, terracing, etc.) and a rate of resource use which 
did not exceed the pragmatic optimum. The fact that this 

lis 	 dependence upon major installations made them also vulnerable 

it to foreign conquest supports the hypothesis that destruction by 

I:e foreign conquests rather than internal disturbances or over-use 

Ie. played the major role in their ultimate decline and disappear­

ve ance. 
)D Tribal societies or village communities in which land has 
ve not yet become a true commodity are likely to be even more 
of conservative in their land use practices. When land is not a 
ot commodity-that is, when it is used by individuals or families 
ar but cannot be sold or mortgaged--it is valued for the subsistence 
or it provides to the members of the group. As their legal or 

religious fictions may have it, the land may belong to the tribe, 
the ancestors or simply to all past, present and future members 
of the family. Each family may have the right to cultivate 
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and pasture some land. Land may even be a medium of 
investment and a 'storehouse of value', in fact, pastures may be 
needed to support large cattle herds used as instruments of 
wealth. But the fact remains that land is valued and used 
not in response to the maximization of a cash income but for 
the subsistence of the individual and the group. For all practical 
purposes this must have the effect of a built-in restriction to 
use the land so as to preserve it intact for future use. Indeed 
all kinds of primitive conservation practices may be maintained 
in the interest of present and future generations. 

For the study of the social costs arising in the competitive 
utilization of renewable resources (and indeed all resources) it is 
instructive to trace the effects which a commerical penetration 
by advanced market economies has upon the rate of resource 
utilization in traditional societies. Admittedly, this type of 
culture contact is taking place under special conditions which 
are particularly destructive due to the absence of political 
and institutional restraints. Nevertheless, a discussion of these 
destructive effects discloses the factors and forces at work with 
particular clarity. The establishment of colonial rule and 
administration changes radically the rate of the utilization of 
resource. Even if boundaries are not made static and where 
private property rights to land are not established the contact 
with the colonial power, its economy and the world market 
for primary commodities is bound to have the most farreaching 
effects on the intensity of land use. Land will now become 
valuable as a source of cash income. Cultivation will become 
more systematic and continuous. With land as an asset 
capable of yielding a cash income there will set in a tendency 
to establish exclusive ownership rights. Hand in hand with 
these rights goes the power to transfer land at will and transmit 
it to individual members of the family. As a result fragmen­
tation and dispersion may set in. Increasing population 
pressure, low incomes, fluctuating prices, high rates of time 
preference, and other obstacles to the practice of soil conserva­
tion will act as inducements to maximize current incomes at 
minimum current costs. The results of this combination of 
circumstances Will lead to an over-intensive utilization of farm 
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1 For a more detailed account of the wohle process !II:; 
Unrest in South East Asia, (New York, Columbia UoiwI 
Gaitskell, "Internal Economic Development" in "'-"l 
Jones, ed.) (New York, Praeger, 1959), pp. 128-58; ~ 
Rural Econo"!y (New York, Praeger, 1957), pp. 74: II 
See also Ciriacy-Wantrup, op. cit., p. 50. 
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land in the cour~e of which depletion of soil fertility, overgrazing, 
and erosion may become common characteristics of land utiliza­
tion. The familiar vicious circle of poverty, low income, 
ignorance, and soil depletion will complete the process and be 
reflected in extremely low yields in agriculture which have 
become characteristic of agriculture in many underdeveloped 
countries. l 

In all these cases we are confronted with a cumulative process 
whifh led to a disregard of the critical zone and hence of the 
safe minimum standard. A similar outcome marked the earlier 
stages of transition from traditional to commercial agriculture 
in what are now the developed countries of Western Europe. 
Here too the operational pragmatic optimum tended to be 
ignored with considerable adverse social effects. Indeed it was 
a search for a pragmatic-technical optimum which induced 
several early agricultural chemists (like Liebig, Charles Comte, 
and Johnston) to question the possibility of rational agriculture 
under conditions of private property in land. It was left to 
Marx to emphasize that the transformation of tribal property, 
feudal land property and small peasant property held in common 
into a system of modern agriculture led to a reductio ad absu.rdu.m 
of the price system in agriculture and land use in general. 2 Indeed, 
what makes the price system problematical in agriculture, 
according to Marx, is the fact that natural resources enter the 
process of reproduction ofvalues essentially as free gifts of nature. 
If land which is an indispensable condition of human existence 

I For a more detailed account of the wohle process see E. H. Jacobi, Agrarian 
Unrest in South East Asia, (New York, Columbia University Press, 1949). A. 
GaitskeIl, "Internal Economic Development" in New Fabian Essays (A. C. 
Jones, ed.) (New York, Praeger, 1959), pp. 128-50; R. Dumont, Types of 
R:ural Economy (New York, Praeger, 1957), pp. 74 If, 114 If. and passim. 
See also Ciriacy-Wantrup, op. cit., p. 50. 

• Unlike some of the earlier agricultural chemists who spoke of the 
antagonism between private property and a rational system of agriculture, 
and who argued in favor of "a sole and highly enlightened will" to assign to 
each piece of land its task, Marx singled out the dependence of the cultiva­
tion of particular crops upon the fluctuations of market prices and the 
continual changes of this cultivation with thc fluctuation of price as the major 
reason why "the whole spirit of capitalist production, which is directed toward 
the immediate gain of money, contradicts agriculture, which has to minister 
to the entire range of permanent necessities of life required by a network of 
human generations." K. Marx, Capital, A CtitiqlU! ofPolitical Economy, (Chicago. 
Ch. H. Kerr & Co., 1909), Vol. III, p. 724 n. 
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and of the reproduction ofsuccessive generation ofhuman beings, 
is destroyed, future generations will be burdened with additional 
investments such as fertilizers, irrigation systems, drainage works, 
etc. In short, future costs and future prices are raised as a 
result of the neglect of the requirements of maintaining the 
natural balance. Later generations cannot escape the con­
sequences of what Marx called the e.xploitation of the power of 
the soil or the spoilage of the natural productivity of labor. 

Nor did Marx have any confidence that the outcome would 
differ markedly between small-scale and large-scale agriculture. 
With high initial land values (representing the capitalized rent 
to be paid for the land), the small-scale cultivator cannot afford 
the investments in land called for by rational agriculture. In 
large-scale agriculture where tenancy plays a role the tenant's 
investments in improvements are likewise limited because of his 
justified fear that any increases in output will benefit not him 
but the landlord in the form of a higher rent or taxes. In both 
instances the dependence of the farmer upon market prices and 
tenancy causes land (or the "external social property" which 
is the basis of the free "natural" productivity of labor) to be 
"devastated" and there occurs "an incurable break in the 
interconnections of the social circulation of matter described by 
the natural laws of life,"! 

This earlier analysis of the connection between the institu­
tional price system and particularly between fluctuating farm 
prices and an economically irreversible destruction of the soil 
has not lost its relevance. However, in addition to prices and 

1 "In agriculture on a large scale, and in the case of large estates resting 
upon a capitalist mode of production, private ownership likewise acts as a 
barrier, because it limits the tenant in his investment of productive capital, 
which in the last analysis benefits, not him but the landlord. In both forms 
the exploitation and devastation of the powers of the soil takes the place of 
a consciousll rational treatment of the soil in its role of an external social 
property, 0 an indispensable condition of existence and reproduction for 
successive generations of human beings. And besides, this exploitation is 
made dependent, not upon the attained degree of social development, but 
upon the accidental and unequal situations of individual producers. In the 
case of small property this happens from lack of means and science by which 
the social productivity of labor power might be utilixed. In the case of 
large property, it is done by the exploitation of such means for the purpose 
of the most rapid accumulation of wealth for the tenant and proprietor. 
The dependence of both of them upon the market price is instrumental in 
accomplishing this result." Ibid., pp. 944-45. 
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1 Ciriacy-Wantrup, up. cit., pp. 129-38. 
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lip. tenancy conditions, there are such institutional factors as un­
:mal certainty, farm credit and taxes as well as rising land values,.. which also have adverse social effects. In the following discus­
lSa sion we will deal briefly with these general relationships. 
the Unstable and depressed farm prices may make the application 

CDIl­ of soil conserving methods of cultivation unprofitable and hence 
rof unlikely. High and unstable input costs (costs of fertilizer, 

seeds, implements) have the same effect. However, as experi­
IJUId ences during World War I and II indicated, even higher and 
are. especially rising prices of certain crops may lead to soil depletion 
n:nt when the resulting extension of the margin of cultivation is 
btl carried too far from the standpoint of the pragmatic optimum 

In and natural balance. Under these circumstances it appears 
IDt'S that the effect of prices on the rate of land utilization differs 
~his and cannot be fonnulated with any claim to universal validity.l 
him What can be said is that unstable prices increase the uncertainty 
10th surrounding all farm management decisions. By raising the 
and risk factor and hence the (cost) allowance for such risks fluctuat­
nch ing prices are likely to make soil conserving practices more 
,be expensive. In this connection it is necessary to mention the 
the peculiarly vicious circle that may arise from the fact that rising 
l by farm prices due to increasing demand for farm products by a 

rapidly growing population may make for constant and even 
itu­ increasing revenues which obscure, at least temporarily, the 
lI1Jl declining physical productivity of the land associated with the 
soil depletion of soil fertility. Moreover, as long as returns exceed 
and costs, it may simply be more profitable to continue soil depleting 

methods of cultivation particularly if the cultivator is poor and 
sting 
asa has a high time preference for present consumption. Even if 
lital, he realizes that he is gradually destroying the soil, the cultivator 
lnllS 
:e of is not likely to apply soil conserving methods of cultivation as 
ocia! long as worn·out land can be abandoned for less depleted landI far 
rn is or virgin soils. Under these conditions-which were prevailing 
but 

, the in the United States until recently-the utilization of agricultural 
hich land may be accompanied by a gradual and widespread deter­
Ie of 
pose ioration of soil fertility even though the individual fanner may 
etor. 
d in 

1 Ciriacy.Wantrup, op. cit., pp. 129-38. 
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be earning an annual profit. Similarly, short-term 
contracts and indefinite and unstable land-holding arrangements 

tenancy 

"the 
can 

While ade­

time 

must 

are 

to 

effects of 

in general which cannot provide for adequate compensation 
for improvements which the tenant may wish to make on the 
land will have the effect of preventing such improvement and 
give rise to destructive farm practices. For obviously, 
tenant who has no assurance of permanent occupancy 
rarely afford to apply fertilizers beyond the amount which will 
give him most immediate returns, or to plant soil-building 
crops."l 

Farm credit and tax systems also affect the rate of utilization 
of land resources. Their effect may be to increase the elements 
of uncertainty and inflexibility in farm operations. 
quate credit facilities are the prerequisite of improving farm 
practices, the recurrent inability to meet the creditor's claims 
particularly in times of depressed prices, may force the agri­
culturist into a liquidation of assets and foreclosure at a 
when such liquidation can be carried through only, if at all~ 
at disastrously low prices. "This threat cannot fail to influence 
the utilization plan. Allowance for these uncertainties 
result in depeletion. In other words, the owner may find it 
advisable to liquidate through depletion as much as possible of 
the present value of his resources before foreclosure prevents 
him from saving his equity."l! In a similar fashion, heavy taxes 
may have the effect of increasing the rate of land utilization 
in an attempt to realize upon the investment and to provide 
the liquid funds required for meeting the tax obligation. More­
over, when the demand for land and its products is increasing~ 
land values not only tend to rise, but at any given time 
likely to reflect not the present i.e. actual, but rather the future~ 
i.e. anticipated income-producing capacity of the land. Taxes 
levied upon land in accordance with this assessed capital value 
make for intensive utilization. Indeed, in their desire 
make the most of their investment and to reduce the relative 

1 National Resources, Committee, Farm Tenancy (Washington, U.S. Govern­
ment Printing Office, 1937), p. 6. 

2 Ciriacy-Wantrup, op. cit., p. 162. For further details on the 
taxation on the rate of land utilization see Ibid., pp. 168-87. 
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burden of taxation to a minimum, farmeIs._ 

-

land 
< 

-~ 
' 

utilization of their land to the point where soil, 
economically irreversible. 

Thus far we have considered institutional 
rise to social losses reflected in higher costs of 
revenues) and higher prices-as the case 
farming may give rise to social costs which the 
is able to shift to a considerable extent to 

he, therefore, will not, or need not, take 
are the secondary and tertiary damages 

soil erosion. 
These types of damage are relatively 

long as the land is protected by its natural 
no serious erosion is likely to take place. 
likely to permit proper absorption and· 
tation. The soil-binding capacity of the rooa 
prevent any excessive run-off of rainfalL'" 
protective cover is removed, the absorptiva-' 
and infiltration of water are reduced and 
to, and may be carried away by water aDd 
thing is likely to happen if sloping 
furrows run up and down hill, especially 
cultivated with clean-tilled crops such as 
all these cases accelerated run-off may 
carry it down the slope. 

The type and extent of the harmful 
erosion depend upon such natural factors ­
the soil, the amount and distribution of 
graphy of the land. Thus, the sandier the 
sive the precipitation, the steeper the 
more pronounced will be the effects of 
factors are, however, given and not subject 
In other words, in order to avoid soil erosioa. .. 
tion have to be adapted to the conditions of 
ment. If the farmer fails to do so and if 
as a result of a combination of natural fac 
farm practices, it is obviously the latter whida 
as the cause of the devastation of the laDd. 
rainfall or the steepness of the slope. 
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DaIley burden o.f taxatio.n to. a minimum, farmers may intensify the 
ment!­ utilizatio.n o.ftheir land to. the Po.int where So.il depletio.n beco.mes 
atio.n eco.no.mically irreversible. 
m the Thus far we have co.nsidered institutio.nal facto.rs which give 
It and rise to. so.cial lo.sses reflected in higher Co.sts o.f farming (0.1' lower 

"the revenues) and higher prices-~as the case may be. In additio.n 
,. can tarming may give rise to. so.cial costs which the individual farmer 
h will is able to. shift to. a co.nsiderable extent to. so.ciety and which 
Iilding he, therefo.re, will no.t, o.r need no.t, take into. aCco.unt. These 

are the seco.ndary and tertiary damages caused by man-made 
zatio.n soil erosio.n. 
ment!­ These types o.f damage are relatively well understo.o.d. As 
e ade· lo.ng as the land is pro.tected by its natural vegetative co.ver 
farm. no. serio.us ero.sio.n is likely to. take place. Such vegetatio.n is 

c:laim.s likely to. permit pro.per absorptio.n and infiltratio.n o.f precipi­
tation. The so.il-binding capacity o.f the roots of the plants will agri­
prevent any excessive run-off o.f rainfall. Ho.wever, if this

I time 
protective cover is remo.ved, the abso.rptive capacity o.f landat all~ 
and infiltration o.f water are reduced and the So.il is eXPo.sedlIence 
to., and may be carried away by water and wind. The same 

must 
thing is likely to. happen if slo.ping land is plo.wed so. that 

ind it furro.ws run up and do.wn hill, especially when the land is 
hIe o.f cultivated with clean-tilled cro.PS such as co.rn and co.tto.n. In 
i:\Tents all these cases accelerated run-o.ff may disso.lve the So.il and 
taxes. carry it do.wn the slo.pe. 
~tio.n The type and extent o.f the harmful co.nsequences o.f So.il 
'Ovide erosio.n depend upon such natural facto.rs as the co.mpo.sitio.n o.f 
~re­ the So.il, the amo.unt and distributio.n o.f rainfall, and the to.po­
asingt graphy o.f the land. Thus, the sandier the So.il, the mo.re inten­
le are sive the precipitatio.n, the steeper the slo.pe o.f the land, the 
Llture. mo.re prono.unced will be the effects o.f ero.sio.n. These natural 
Taxes. facto.rs are, ho.wever, given and no.t subject to. human co.ntro.l. 
value In o.ther wo.rds, in o.rder to. avo.id So.il ero.sio.n, methods o.f cultiva­
re to. tio.n have to. be adapted to. the co.nditio.ns o.fthe natural enviro.n­
Iative ment. If the farmer fails to. do. so. and if rapid ero.sio.n sets in 

as a result o.f a co.mbinatio.n o.f natural facto.rs and price-induced 
iovern- farm practices, it is o.bvio.usly the latter which must be co.nsidered 

as the cause o.f the devastatio.n o.f the land and no.t the higheelS of 
rainfall o.r the steepness o.f the slo.pe. 

http:facto.rs
http:co.nditio.ns
http:facto.rs
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http:furro.ws
http:serio.us
http:therefo.re
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Two kinds of erosion may be distinguished: water and wind 
erosion. While both types of erosion may affect the soil and 
hence the returns of the farmer who caused the erosion, their 
indirect effects may be even more farreaching. Since it is the 
latter which give rise to most of the social costs caused by 
erosion it may be worth while to describe them briefly. 

Once the surface soil is altered by cultivation or overgrazing 
its permeability is lowered, As a result run-off may be 
accelerated and the frequency and height of floods is likely 
to be increased. The lowered permeability of eroded soils 
increases the frequency and height of floods and reduces the 
natural replenishment of ground water stores, thereby affecting 
the water supply for domestic and irrigation purposes. Finally, 
the deposition of erosion debris may lead to the sedimentation 
of bottom lands, reservoirs and stream channels. In the semi­
arid regions " ... winds sweeping across the bare, dry surface lift 
the smaller, lighter particles into the high pathways of air 
currents, and carry dust great distances... , The coarser, less 
productive particles left by this process of wind assortment roll 
or leap along the surface until stopped by some obstacle in the 
pathways, thus covering fields of good soil and burying fences 
and other structures." I Other important social damages of 
wind erosion are evidenced by obstructive accumulations in 
fields, along fences, highways, and railroads, and by filling of 
ditches and covering of farm machinery and buildings. Also 
considerable damage is caused through the cutting-off of young 
grain by the abrading sand, and by covering of pasture grasses 
to be followed by weedy vegetation. 

These destructive effects of wind erosion will be felt not only 
by farmers responsible for it but may spread over considerable 
distances. The development of the "dust bowl" in the arid 
regions of the American plains which led to the migration of 
hundreds of thousands of impoverished farmers from the central 
states to the Pacific coast was brought about by farm and 
grazing practices of the early settlers, the lowering of the ground 
water level by drainage of swamps several hundreds miles away 
as well as by the removal of the natural grass cover during the 

1 National Resources Board, Soil Erosion, (Washington, U. S. Government 
Printing Office, 1935), p. 10. 
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first World War in response to the increasing war-time demand 
for wheat. While individual farmers may have been able to 
recover their private outlays for a certain period, the price 
mechanism failed completely to record the social losses caused 
by the destruction of the ecological balance. 

Deforestation 

Forest resources may be said to have a natural growth rate 
which can serve as a bench mark for the evaluation of actual 
forestry practices. If the rate of cutting exceeds this annual 
increment of growth, the resource base is diminished; a capital 
asset is being consumed. Again we are not suggesting that 
rates of utilization must always be kept within the limits set 
by natural growth ratesl • However, competitive business enter­
prise has neither kept within these limits nor has it paid much 
attention to the social costs of a rapid depletion of 
available timber resources. As previously pointed out the 
process of depletion tends to feed upon itself, that is, it sets the 
stage for a cumulative process. One factor which plays a major 
role in this circular process is the long period of maturation 
for trees. Trees planted today will not reach maturity (i.e. the 
minimum size needed for lumbering) before half a century 
has passed. Indeed some species may take 100 years before 
they are ready for selective lumbering operations. For this 
reason investments in seed plantings are long-term investments 
which yield their income only after an exceptionally long period 
of time. As we shall show in the note on a fictitious optimum, 
any increase in the rate of time preference of their owners or 
any increase in uncertainty will be equivalent to reducing the 
present value of the expected future income flow. The way 
is then open to a gradual depletion regardless of the discounted 
long-run effects on the capital asset. Indeed the desire of 
private owners of forest lands to realize as quickly as possible 

1 Although there are forest regions in Sweden in which a multimillion dollar 
wood pulp industry is based on nothing more than the amlual growth of pine 
and spruce forests of the Swedish hinterland. See Reswrcu (Resources for 
the Future, Inc. Washington), February, 1960. 
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a maximum income from their initial investment has repeatedly 
led to a rapid expansion oflumber operations and has tended 
to intensify the competitive struggle for producing 
in the United States. Competition between different timber 
producing regions becomes ruinous and the resulting depressed 
prices, in turn, cause the use of destructive methods of produc~ 
tion. Instead of applying methods of selective 
systematic tree renewal without which forest resources 
iorate and sooner or later tend to be exhausted, lumber com­
panies may find it more profitable, at least in 
to cut trees indiscriminately. In some cases only the best trees 
will be taken whereas, in other instances, it may be more profit­
able to cut even smaller and younger trees especially if the 
latter are found in more accessible areas. 
depressed prices of lumber make it difficult to apply conserva­
tional practices such as proper disposal of slash (a substantial 
~re hazard), the elimination of insect pests and plant diseases, 
and the preveFltion of forest fires. In American private forestry, 
it is not so much the large private holder such as the big pulp 
and lumb~r manufacturers but farmers and other small owners 
whose cutting practices leave the land either without or with 
limited means for natural reproduction. Here, as in the case 
of other social costs, it is the competitive sector of the industry 
consisting mostly of small-scale operators who have remained 
the greatest offenders. 

The progressive deforestation has had the effect of raising the 
costs of timber especially that of high quality and has made it 
necessary to use inferior woods. -Furthermore, 
operations had to be shifted to areas far removed from 
principal markets-which led not only to higher freight charges 
but also caused the migration of entire wood industries. 
result of the transient nature of these industries, forest commu­
nities have suffered and not infrequently have been left stranded. 

The full extent of the social losses which arise from the compe­
titive exploitation of Frivate forest resources 
we keep in mind that forests, in addition to being a 
timber, also perform important protective and economic func­
tions, which accrue to people living in the entire drainage basin. 
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Report of the Joint Committee 0:1 Forestry. Wi 
Printing Office, 1941), p. 13. 



SOCIAL COSTS AND RENEWABLE RESOURCES 109 

atedly More than any other vegetative cover "forests retard run-off 

tended during heavy rains and periods of rapid melting of snows, and 

timber increase the amount of water that percolates into the ground."1 

limber This quality of forest vegetation, together with the soil-binding 

treSSed <:apacity of plant roots, not only prevents erosion and minimizes 
roduc­ the sediment load of rivers and lakes, but, at the same time, 

g and equalizes flow of streams and thereby reduces the frequency and 

deter­ height of floods.: In addition, forests provide habitat, feeding 
. com­ ground and refuge for wildlife which has important economic and 

t run, recreational values. To these values must be added the utility 

t trees derived from the use of the forest ranges for grazing livestock3 

i>"Ofit­ and the income which thousands of persons obtain from the 

if the commercial exploitation of various minor forest by-product!, 

1/ and such as turpentine, nuts, fruits, sugar, syrup, tan bark, cascara 

serva­ bark, dye-stuffs, pharmaceuticals, etc. Forests may also contri­

antial bute to favourable weather conditions by exerting a beneficial 

!CaSes, influence on wind velocity, humidity and temperature. The 

atry, importance of forests as wira.dbreaks has been emphasized by 
. pulp the experience of the Soviet Union and by the systematic estab­

wners lishment of tree belts along the Western border of the American 

with plain. 

: case Most of these utilities and protective functions of the forest 
[ustry remain inappropriable for the private owner of the forest land. 
ained The latter is not able to exact a remuneration for the soil-binding 

and flood preventing capacity of his trees. It is, therefore, nut 

g the surprising to find that private management of forests tends to 
neglect these inappropriable utilities in its economic decisions !de it 
and may sacrifice them completely in the course of intensiveering 
lumber operations.1 the 

arges 
Asa 

1 A. E. Parkins and J. R. Whitaker, Our Natural Resources and their COl/servation
llIIlu­ (New York, John Wiley and Sons, Inc., 1939), p. 244. 
lded. 2For a more detailed and highly interesting discussion of these protective 

functions of forests see H. H. Bennett, Soil CO'II.$ervation (New York, McGraw-Hill 
mpe­ Book Co., 1939), pp. 421-22 and Parkins and Whitaker, op. cit., pp. 244-48. 
Illy if 3 About 342,000,000 acres of forest land are grazed seasona1ly by domestic 

stock. In some regions the agricultura1 economy depends upon the forage 
ce of from forest ranges, the crop land being used for the production of hay and grain 

to carry flocks and herds durin: the winter. Forest lAnd qf the United Stalu,timc­
Report of the Joint Committee 0:1 Forestry, Washington, U.S. Government 

lasin. Printing Office, 1941), p. IS. 
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The neglect and disregard of the protective functions ot 
forests may have all the farreaching negative consequences 
which we have just discussed in connection with the problem of 
erosion. Thus, subsequent to the progressive clearing of the land of 
its forest cover, infiltration of precipitation is reduced, water 
run-off is increased and valuable soil elements begin to be 
washed away. In periods of torrential downpours and melting 
snow the excessive run-off tends to increase the extent and 
magnitude of floods. "Sediment is carried into streams where 
it silts up reservoirs used for irrigation, for water-power develop­
ment and for water supply; impairs the navigability of streams; 
injures their habitat value for fish; and spoils the recreational 
qualities of the water. During flood periods, moreover, the 
sediment may be spread over fertile lowland farms ruining or 
seriously injuring them."I 

In addition, if lumber operations clear the land faster than 
it can be taken into cultivation vast areas of cut-over land or 
"slashing" are created. These slashings are especially suscept­
ible to fire which destroys not only the remaining shrub but 
causes damage to litter and humus under timber. The destruc­
tive effects of such fires again opens the way for an acceleration 
of run-off which, in turn, may cause serious damages to the 
soil by exposing it to erosion. 

In short, private profit maximization in these industries has the 
effect of disregarding and sacrificing important protective 
functions of the forest and sets the stage for significant social 
costs. What causes these social costs is not lack of awareness 
or ignorancez of the physical interdependence between the 
forest, erosion, floods and forest fires but rather the lack of 
concern for any social benefits under the price system. 

Wildlife and Fisheries 

Wildlife and fisheries may be said to be legally "free" comma-

IParkins and Whitaker op. cit., pp. 247-48. 
2The negative effects of destructive methods of cultivation have not only 

been known for a considerable period of time but hav!." also bem given wide 
publicity. See A. R. Hall, "Early Erosion Control Practices In Virginia, 
U.S. D,partment qf Agricullu1'e, Miscellaneous Publication, No. 256 (Washington, 
U.S. Government Printing Office, 1937). 
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III dites prior to their capture. The fact that property rights can 
IS be established only after their capture makes these "fugitive" 
m resources particularly vulnerable to depletion by private hunters 
m and commercial fishing interests. The fact that resources are 
1:1' fugitive and are owned neither in common nor privately, 
iIIe induces the individual hunter or fisherman to maximize his 
II' catch for fear that what he does not get will be caught by his 
Jd competitor. 
re And yet, as we have pointed out, wildlife and fisheries are 
~ vulnerable self-renewable resources. The destruction of the 
.; breeding stock or the destruction of the habitat of these resources 
at makes their depletion irreversible. Modern techniques of hunt­
lie ing and fishing enable man to reach this point with relative 
lit ease. Only as long as the rate of capture does not exceed the 

rate of reproduction of these animal resources, may their income 
ID yielding capacity be kept intact indefinitely. However, even if.. individual hunters and fishermen were to pursue a policy of 
t­ reasonable conservation, they could hardly be expected to do so 
at as long as cost-price conditions make it profitable for their 
:- competitors to continue "production". Far from preventing· 
II the depletion and possible extinction of renewable resources, a 
Ie policy of conservation pursued by individual hunters or fisher­

men would in effect merely permit competitors to take their 
Ie place and to produce a larger share, of the legally "free", 
re although practically limited, animal resource. As a matter of 
al fact, not even depressed prices and lower returns resulting from 
liS excessive production will necessarily lead to a curtailment of 
Ie output. Quite the contrary, lower yields may actually prove 
)f an incentive to greater efforts on the part of the individual 

fisherman or hunter, inducing them to make up for their 
declining return by still greater output. In these efforts 
they will be aided greatly by highly efficient methods of 

... fishing and hunting by which available animal resources can 
be depleted and extinguished within a remarkably short 
time. 

Iy 
:Ie 
a, Summary and Conclusions 
0, 

The present chapter has dealt witb another failure of the 
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price system: The tendency to extend the rate of utilization of 

renewable resources beyond the 

neglect of physical interdependencies which we have described 

as the ecological balance. 

relationships between the vegetative 

functions-between the forests, the meadows and the rivers-but 

the institutionalized lack of 

all social benefits which causes this failure of the price system. In 

addition, as we shall show in the Note on the Fictitious Optimum, 

the institutionalized distortion of private time preferences tends 

to accelerate the rate of depletion beyond the safe minimum. 


Starting with a discussion of the concept of ecological balance 

we developed what we called a pragmatic technical optimum 

in terms of the critical minimum beyond which 

increase in the rate of depletion leads to irreparable and irrevers­

ible exhaustion of resources. 

considerable precision. 

bench mark beyond which organized society can go only by setting 

the stage for a narrowing of its opportunities of further growth 

and diversification and indeed, in some instances, by exposing 

itself to stagnation. And yet, as we 

system offers no guarantee that this point of no return will not 
actually be reached. In fact, under 
process ofdepletion may feed upon itself and become cumulative. 
This tendency is accentuated by the fact 
resources are "free" commodities prior to their capture. 
cases, any incentive to consider 
stock as a deterioration of a valuable capital asset is lacking and 
even the gradual destruction of the resource remains substantially 
unaccounted for. But even when 
newah!e resources can be established prior to their capture-as 
in the case of soil and forest resources-it is by no means certain 
that the farmer will or 
maintains the fertility of the soil 

Just as the fertility of the soil may be depleted if proper measures 
are not taken to maintain it, so may timber resources be destroyed 
if lumber operations are permitted to 

COllJnvation, (Baltimore, The Johns Hopkins Prea, I 
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renewal of trees and other plants. The fact that both soil fertility 
and forest growth (unlike petroleum and coal) would remain depen. 
dable "flow resources" as long as certain ecological relation. 
ships are not disturbed, tends to emphasize the wasteful character 
of productive activities leading to their depletion and destruction. 

Whereas the social losses arising from the destruction of wild­
life are largely confined to, and measured by, the value of the 
capital asset which they represent, soil depleting methods of 
cultivation and forest depletion may have consequences which 
exceed in magnitude and importance those bound up with the 
loss of soil fertility and forest resources. In all these instances, 
the price system may be said to fail on three counts: (1) it cannot 
rationally define and aim at an ideal output position with 
regard to renewable resources; (2) it cannot take account of 
social benefits and hence fails to avoid or minimize the social 
costs born by third persons or society as a whole; and (3) it has 
a tendency to accelerate the rate of use of resources, thereby 
shifting utilization from the future to the present due to a 
general tendency to maximize current profits and to minimize 
current costs. That this may be the road to maximum future 
costs and minimum future benefits is either tacitly ignored or 
openly denied by those who put their trust in the price system.1 

1 We have not felt it necessafY to deal with the question of whether various 
forms of government "interferences with the price system" have not success. 
fully arrested the trend toward depletion and accelerated utilization of renew· 
able resources in the United States. This is a factual question which certainly 
ought to be investigated. Among the concrete questions that might be raised 
in this conneetion are the following: '\That authority do state and local 
governments actually have to regulate the rate of use of privately held 
resources? How effective have been the various soil conservation programs 
which provided the constitutional basi; and cover for many of the farm·price 
and income stabilization efforts of the federal government? '\Thy have the 
principles of TVA which was designed to capture a maximum of the elusive 
social benefits and to avoid the traditional social costs in resource use not 
been applied to other regional water utilization schemes in the United 
:States t And, to anticipate our diSCUSSIOn 01 non·renewaDie resources, are 
federal tax subsidies and tax incentives conducive to a rational use of p.rivately­
owned resources or are they successful primarily in their effort to stabilize income 
and encourage research and development? And finally, what have been the 
actual conservation effect sof pro-rationing agreements and interstate oil cpmpany 
commissions? For tentative answers to some of these questions see G. F. V.rute, 
Broader Bases for Choice: The Next Key Move in H. Jarret (ed.) PerspectWes _ 
Conservation, (Baltimore, The Johns Hopkins Press, 1958). pp. 205·26. 
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Note on the Fictitious Optimum 

The institutional approach to the study of resource depletion 
is based upon a pragmatic concept of a technical optimum. 
This concept includes the notion of ecological balance and 
is expressed in terms of a social minimum standard. It can be 
defined in operational terms. The concept of social minimum 
or critical zone makes it possible to trace the effects of different 
institutional arrangements on the rate of utilization of renewable 
resources and can serve as the basis for the formulation of alter­
native policies and practices. While it is not a policy objective, 
it is a bench mark which enables policy makers to appraise 
private practices and public policies. In this sense the social 
minimum standard may be said to be an organizing principle 
for the understanding of socio~economic reality and the predic­
tion of the general direction of social processes under different 
institutional arrangements. 

By contrast the definition of the optimum advanced by tradi­
tional economic theory is purely formal and Jlon~operationaJ. It 
does not and cannot take into account the effects of institutional 
arrangements and behavior patterns other than those based 
upon the maximization principle. It must disregard factors 
of uncertainty and formulate an optimum on the basis of the 
tacit belief that uncertainty and institutional behavior patterns 
can be disregarded without distorting the social process under 
investigation. As a result what starts out as a deliberate simpli­
fication and a legitimate fiction turns into a dogmatic identi­
fication of the fiction with reality.l 

In the course of this formal and at first purely fictitious deter­
mination of the private optimum the utilization of resources 
by private owners is considered as a process of maximizing the 
flow of net revenues derived from the physical asset. In order 

] "A scientific fiction should be useful as a stimulus for or as part of hyp~ 
theses and theories which can be so tested. That means the test of a scientific 
fiction is its conceptual usefulness, its expediency in understanding, explain­
ing, and predicting reality. A fiction becomes mere dogma, and, therefore, 
unscientific if its two characteristics--consciousness of its fictional nature and 
conceptual usefulness are obliterated." S. V. Ciriacy-Wantrup, "Philosophy 
and Objectives of Watershed Development," Land EcoT/Q1Tlics August 1959, 
vol. xxxv, p. 214 n. 
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1 Ciriacy-Wantrup, "Resource Conservation," .. j 
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to define the optimum under these conditions it becomes necess­
ary to maximize a flow of expected net revenues accruing over 

tion time. That is to say, the optimum is identified with the maximi­
LlIIl. zation of the present values of future revenues which would 
and accrue as long as the physical asset is capable ofyielding revenues. 
t be In short, what is called for is an estimate of the economic life 
tum expectancy of the physical asset and the discounting of this 
~nt flow of revenues so as to reduce them to their present values. 
able Such discounting calls necessarily for the use of an interest rate 
ter­ by which the future expected probable values are reduced to 
ive, present values. The optimum rate of utilization under condi­
we tions of competition may be said to be that rate which enables 
cia1 the private owner (or user) of physical assets to maximize the 
iple present (i.e. discounted) value ofthe flow of expected net returns. 
dic­ This optimum rate is a theoretical construct believed to be 
~nt useful as an analytical tool for the explication of the decision­

making process as related to the determination of the rate of 
adi­ utilization of natural wealth under conditions of the price 
.It system.1 

Ina! We are not concerned here with the question of whether such 
sed "maximization" actually takes place and whether the individual 
tors owner of a resource makes the type of calculation which the 
the theory has devised as a prerequisite of the attainment of the 
:rus formal optimum. (It is indeed more likely, that enterpreneurs, 
der in the field of resource utilization as in many other fields, follow 
pli­ various hunches and habits which serve as a kind of private 
nti- pragmatic test, rather than a careful maximizing and discount­

ing decision.) We are concerned here rather with the question 
ter­ of the operational character and logical consistency of a con­
'Ces struct which defines the optimum as the maximization of the 
the present value of expected revenues over the life expectancy of 
der the assets as a social optimum. That is to say, we are not 

interested in refuting the maximization principle in the light of 
rpo­ empirical evidence to the contrary; but we are interested in
tific 
ain­ "testing" the operational implications of the construct of the 
Ore, private optimum. In short, our problem is to make explicitand 
phy 
~9, 

1 Ciriacy-Wantrup, "Resource Conservation," op. cit., p. 93. 
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what would be necessary if one wanted to 

meaning to a concept which operated 

present value of expected net revenue over time. 


Obviously in order to discount expected net revenues these 

revenues would have to be either known or at least knowable. 

This, we consider, is precisely out of the question. 

net revenues are intrinsically indeterminable, because neither 

future prices nor costs are or can be known beforehand. Future 

net revenues of long-term resource assets are not subject to any 

rational anticipation or reasonable calculation 

knowledge would have to include a variety of future develop­

ments which are indeterminable: future demand, future dis­

coveries of reserves, future technical improvements in explora­

tion and methods of recovery, technical progress in the use of 

resources and the development and availability of substitutes 

are some of these imponderables. Only if these factors could be 

deliberately controlled and determined beforehand would it be 

possible to "anticipate" and use them in projections of future 

revenues likely to accrue to the resource user. 

of such deliberate planning future net revenues are shrouded in 

uncertainty and indeterminacy. 


It is sometimes believed that the projection of future demand 
can be calculated and projected on the basis of 
of growth or growth correlations between resource input 
G.N.P. Such an assumption is hardly warranted. 
recent studies have demonstrated beyond any doubt that the 
ratio of energy input to total output (G.N.P.) has varied widely; 
that there have been farreaching variations in the rate of growth 
of energy consumption from decade to decade and year to year 
and that the pattern of utilization of different substitutable 
reSOlirces has undergone continuous and radical change 
the years.1 A similar variability of input-output ratios 
time, particularly at different levels of economic development, 

1 S. H. Schurr, 'Past and Prospective Demands', in Two 
Nation's Energy Position, Resources for the Future, Inc., Reprint 
Washington D.C., December, 1959; pp. 7-9. See also Energy in the Ameri&on 
Jkononry 1850-1975, Resources for the Future, Inc., (Baltimore, 
HopkiIlll Press, 1960). This study speaks of a 
ratios of energy due to increased thermal output, transition to liquids
increasing productivity of labor. 
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Paul McGann, 'Economics of Mineral ExploitatA 
(H. Jarret, ed.) (Baltimore, The Johns Hopkins ftI 
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must be assumed to exist in the utilization of practically all 
other resources. 

If the demand pattern of the future cannot be ascertained 
with any degree of certainty the future rate of discovery of new 
reserves, and the rate of technological progress in the use of 
recovered resources is even more uncertain. Once more we 
face a truly cumulative social process of causation. No doubt, 
as the recovery of known resources proceeds and is accompanied 
by increasing real costs and prices (measured in stable prices) 
there is an incentive to develop new and improved techniques 
of exploration which will make it possible to exploit lower 
grades and formerly submarginal deposits. Indeed as high 
grade deposits are depleted and exploration technology pro­
gresses it becomes economically worth while to exploit lower 
grade deposits. Since these lower grade deposits seem to occur 
in greater frequency than high grade deposits it follows that 
"as we go to lower grades the amounts of potentially usable 
materials usually become larger."l 

In short, the individual owner of a physical asset the use of 
which extends far into the future is confronted with factors and 
conditions which preclude any reasonable estimate of future 
net revenues. That is to say, the owner is unable to attribute 
any probable value to the flow of revenues. He may arbitra­
rily assume a value but anyone such assumption is almost as 
good as any other. If the owner is incapable of attributing 
any probable value to future net revenues the latter obviously 
cannot be discounted in any reasonable fashion. 

Bu t even if the fu ture probable value of a flow of new revenues 
could be meaningfully determined its present value could be 
calculated only by means of discounting operations which would 
equalize future and present values. The higher the interest 
rate chosen the lower the present value of the future flow of 
net revenues. That is to say the higher the rate of time prefer­
ence the lower will be the value attributed to the flow of future 
expected net revenues, with the result that revenues will be 
sought in the present rather than in the future. In other words, 

1 Paul McGann, 'Economics of Mineral Exploitation', in Sciena and ReslnaCIIS. 
(H. Jarret, ed.) (Baltimore, The Johns Hopkins Press, 1959), p. 102. 
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the rate of utilization will be increased and shifted to the present 
by an increase of the interest rate. l 

The actual conditions which influence the competitive evalua­
tion of present as against future 
inevitably "distort" the discount rate in favor ofpresent revenues 
as against future revenues. 
the first place, the factors of risk and uncertainty which inevit­
ably surround the expected net 
discount rate at which, in the mind of the owner, future and 
present revenues must be exchanged 
the time horizon of the individual owner in calculations of this 
kind is necessarily shorter than that of society. 
expected revenues will be progressively discounted 
expectancy" of the asset is longer. 
will have a major influence on the actual rate of interest which 
will be used for the discounting operation. 
these factors is the influence of advertising on consumers' and 
producers' time preference. Indeed, 
interests of consumers and producers in present satisfaction and 
the creation of "synthetic" wants by advertising has the effect 
of raising the general time preference over and above the rela­
tively high preference which the private individual has anyway. 
Thus, while poverty makes for a high rate of time preference in 
the underdeveloped world the combined pressures and interests 
of producers in a modern affluent society lead to synthetic wants 
of consumers which likewise press in the direction of relatively 
high values placed upon current 
organized society has important 
high value on the continued satisfaction of the needs of future 
generations the various factors just mentioned operate in favor 
of relatively high dhcount rates 
rate ofutilization in the dil'ection of the present. 

1 "An increase in interest rates 
(one that becomes greater with distance) in the present value of future net 
revenues-the progression being proportional 
be an attempt by planning agents to 
revenues in the direction of the present. 
redistributing revenues in the direction of the present or through redistributing 
costs in the direction of the future or 
"Resource Conservation", op. cit., p. 98. 
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outcome mll!;t be a widening of the gap between the rates of 
private and ~ocial time preference. Indeed it is the former and 
not the latter which determine the rate at which the future flow 
of expected net revenues is discounted. In fact, if the hanking 
system and the government did not keep interest rates at 
which it is possible to obtain funds at a minimum, this distortion 
of the private rate of time preference would constantly give rise 
to the most serious underestimation of future goods and satis­
factions. We are not arguing that the loan rate determined by 
the government and the banking system is able to keep the 
private time preference rate in check or that the latter "gravi­
tates" toward the former. But we do suggest that in the ab'lence 
of an official interest policy the private preference for present 
consumption would reach even higher levels. 

As a matter of fact an economy which identifies all growth 
with consumption and stimulates the latter by all imaginable 
means including the powerful techniques of persuasion and 
manipulation of the modern mass media can only give rise to 
an uninhibited growth of consumption. Such an economy will 
persuade consumers to satisfy any and all conceivable whims 
and fancies no matter what the input requirements in terms of 
steel, energy, and other resources may be. Under such 
conditions, the rate of resource utilization is likely to be accele­
rated. Indeed the more such an economy follows the principle 
of accelerated obsolescence of all kinds of goods and gadgets,­
the more will it be guided by the motto: "Produce it, buy it, 
throw it away"-and the more pronounced must become the 
progressive depletion of the nation's resource base.1 

We are thus led to the conclusion that the theoretical optimum 

1 The wood pulp that goes through the paper mills to be used for writing 
advertising copy, the extra steel that is needed for private automobiles of 
2 to 3 tons each, the extra gasoline that is required to drive these vehicles 
often carrying only one person, the lead required to give us the high octane 
gasoline needed for the quick start, the chromium which adorns our cars, 
"that part of our food production which contributes not to nutrition but to 
obesity." (j. K. Galbraith, "How much should a Country Consume" in 
Perspectives on Cons6Tllfltion, op. cit., p. 94)-these are only some of the aspects 
of a consumption economy which has been lavish in the use of its materials. 
"Vast quantities of materials have been wasted by over-designing and over­
specification. We have frequendy designed products, with little concern 
for getting maximum service from their materials and labor." Resutrras IIIIf' 
Freedom, Washington, U.S. Government Printing OffiCI', June 1952. Summary 
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formulated in terms of the maximization principle is unsuited 
for the definition of a social optimum of the rate of resource 
utilization. It creates an illusion of precise quantification which 
is purely formal (i.e. without content or operational substance). 
It is more than doubtful whether it helps in the understanding 
of the decision-making process under conditions of uncertainty; 
it fails to take account, and indeed, it forces the analyst to ignore 
institutional behavior patterns and conditions which determint 
the rate of resource use at any given time. A formal optimum 
which is not capable of taking into account these institutional 
arrangements turns out, upon closer analysis, to be a purely 
fictitious norm whose formal and abstract character precludes 
any practical-operational usefulness for purposes of policy for­
mation. In fact, this as well as other optima of economic theory 
are what Veblen called "feats of the scientific imagination" 
which although originally not intended as a competent expres­
sion of the actual have nevertheless assumed the character of 
a scientifically validated norm and a tendency found in reality.1 
The norm based upon the maximization principle has become 
a dogma which makes it possible to criticize illegitimately 
practical policies as violations of the principle of economy. If 
this norm were followed, i.e., if the theoretical optimum actually 
determined the rate of resource use without any institutional 
restraints, it would have only one effect: to accelerate the rate 
of utilization of natural resources beyond anything that could be 
tolerated by organized society in the light of any reasonable 
concern for the interest of future generations. 

When the most probable values of future revenues cannot be 

of Volume I, p. 16. In 1955 our oversized private automobiles used up 
more than 45 percent of the total energy output in transportation. The 
significance of this figure for the rate of the utilization of this important energy 
resource is emphasized by the estimate that the number of private cars 
will rise from 52 million in 1955 to 114 million in 1975. Assuming that 
the consumption of gasoline per car will remain the same the rate or 
utilization of petroleum on this account alone will more than double in 
20 years. 

1 "As happens in such cases, having once been accepted and assimilated 
as real, though perhaps not as actual, it becomes an effective constituent in 
the inquirer's habit of thought, and goes to shape his knowledge of facts. It 
comes to ~rve as a norm of substantiality or legitimacy." Th. Veblen, ''The 
Preconceptions of Economic Science," Q.uarterg ]oUTTVJl rif Ecotwmics, Vol. 
XIII, July, 1899, p. 442. 
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.w.ted ascertained and discounted because of the intrinsic indetenru­
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WHILE N0rt·RENEWABLE resources cannot have a "critical zone" 
beyond which an irreversible process of depletion may set in, 
they are for all practical purposes limited in quantity and hence 
exhaustible. Indeed, the higher the rate of utilization 
sooner will this point of exhaustion be reached. 
no rate of utilization at which the resources 
renew their flow. There is no natural rate of reproduction, for 
all practical purposes, within the time horizon of human history. 
The fact that many of these non-renewable resources like oil, 
coal and metals have become the foundation of man's industrial 
civilization seems to make their exhaustion an 
more serious social problem than the depletion of renewable 
resources. 

However, while these resources are, by definition irreversibly 
exhaustible, their relative importance in modern 
affected by technological change. In short they are 
able. There are those who argue that these opportunities for 
substitution which technology can open and is in fact constantly 
providing obviates any major concern for the rate at 
modern industrial societies consume their 
dustrial resources. This position, however, oversimplifies the 
problem by disregarding not only important social costs 
nected with the commercial exploitation of these 
but also the costs and uncertainties which surround all phases 
of technological advance. Technological progress is 
automatic nor is it available without cost. 
of substantial public investments and deliberate public policies 
devoted to the promotion of research many 
substitutes would not be available to-day and 
would have already become scarce and 
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expensive. Business enterprise and the market incentive 
did not, after all, develop the basic research which gave 
us the three most important substitutes of the twen­
tieth century: synthetic nitrogen, synthetic rubber and atomic 
energy.1 Current research devoted to the desalinization of 
ocean water, the mobilization of solar energy, the development 
of rocket fuels and the application of atomic energy to industrial 
uses is financed almost exclusively from public sources. While 

me" the development of substitutes is possible-although always at a 
t in, price-the result of investment in research i'S neither automatic 
ence nor certain. Moreover, the view cannot be rejected outright 

the that increasing scarcity and rising prices of vanishing resources 
'e is might benefit some owners of private resources and that the 
dto development of substitutes is a field that does not offer adequate 
l, for incentives to business enterprise. For this reason the develop­
tory. ment of substitutes may be another area which calls for decision­

: oil, making in term'S of deliberate technical calculations and projec. 
>trial tions, taking into account the relative state of exhaustion of 

not different non-renewable resources. The economist who is used 

'able to operate with an economic optimum expressed in terms of 
marginal private costs and marginal private returns may have 

sibly to devise more relevant tools if he wants to make a contribution 

ry is to this important field of public policy. 

lace­ It is true, as we have pointed out in the preceding discussion 
s for on the fictitious optimum, that increasing private costs and 
mdy prices will act as an incentive to develop new and improved 
,hich techniques of exploration and recovery. As a result it will 

in- become worth while to exploit lower grade deposits and the 
: the amounts of potentially usable (i.e. lower grade) materials will 
con­ actually increase. In short, just as the concept of "commercial 
Jrces resource" depends upon current costs and prices, the concept of 
iJ.ases "available reserve" depends upon future costs and prices. 
ither These in turn depend again upon several factors such as the 
;ence progress of technology and the utilization of the formerly sub­
!icies marginal substitute (as, for instance, atomic energy or solar 
rtant energy). In any area that is shrouded in great uncertainty it 
:rials 

1 J. K. Galbraith, "How much Should a Country Consume?" in PersJ1«tiws in
ively Conseruation, op. cit., p. 91. 
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is of course always possible to arrive at diametrically opposed 
interpretations. However, no responsible 
overlook the fact that while linear projections and assumptions 
are always risky in social affairs they are particularly hazardous 
in the field of non-renewable resources. 
substitutes may become available in the future, 
sure and have to discount the probability of their 
available and, moreover, we will have to make allowance for 
the fact that the development of substitutes requires substantial 
investments and deliberate research 
time horizon of organized society ill all matters related to the 
resource base 
individual or a private firm. 

While it has always been an illusion to assume that mankind, 
or for that matter a country like the United States, faces disaster 
owing to the rapid depletion of its mineral 
remains that the resource base is given and constitutes a limit 
regardless ofprice-cost considerations and technological progress. 
And even though it is true that "proved", i.e. commerical or 
recoverable reserves are 
the fact that only current cost-price relations are considered, the 
actual available reserves may be a 
secure resource 
fifteen or even fifty years. 
less reassuring if viewed in the perspective of the next hundred 
or two hundred years. 

Even the next fifty years may see such an expansion of world 
demand for mineral resources (due to 
expansion of output in industrially underdeveloped countries) 
that all past rates ofgrowth will have become out ofdate. Thus. 
if the short- and medium-run perspective is still 
long and very long perspective is far from secure. 
the period in which all projections point to 
crease of demand for mineral resources not only from the deve­
loped countries where an increasing tendency of "waste-making" 
and planned obsolescence seems to 
from the now developing countries with their rapidly increasing 
populations. In a thousand years "no one would say that 
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2 Ibid., p. 103. 
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Current calculations of the mineral n::scIJ 
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Iron ore is believed to have ... 
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Paul McGann, "Economics of Mineral Exploratiow". 
(Henry Jarrett, ed). (Baltimore, The Johns Hopa.. I 

II Ibid., p. 103. . 
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at can depend heavily upon coal and petroleum for the energy... base of our world economy. Unless 'breeding' of nuclear.. materials becomes economic, we would also probably be running 
IUS out of economic ores of uranium and thorium regardless of 
IIIeIr any practical exploration efforts. This is the 'conservation 
be nightmare'-that our civilization would follow that of the.. Mayas into Qblivion, having depleted its basic natural resources 

that are within the scope of its technical knowledge."l 
ial - Meanwhile, i.e. even within the next fifty years, the deple­
he tion ofspecific resources will make it'lelffelt in a gradual increase 
he of (real) costs because recovery and exploration will have to 
ID. shift to less accessible and lower grade deposits. The principle 

of increasing costs will make itself felt long before the point of 
II, exhaustion is reached and regardless of the fact that new explo. 
er rations will make available-at least for the foreseeable future 
c:t -increasing supplies of commercial low grade deposits. 
i1 Furthermore as this process of depletion . continues both 
L industrial and newly developing nations may have to adjust.. themselves to the position of importers of raw materials. The 
Jf implications of such a position for national defense raises 
III: farreaching consequences especially for a country like the 
d 

, 
United States that has long enjoyed a position of relative 

;t self-sufficiency in most although certainly not all minerals. 
Current calculations of the mineral reserves of the United 

d States tend to support the view that the domestic supply curve 
of crude petroleum, which had been shifting steadily outward 

:l (at given real prices) has since been fixed in position with output 
:l increasing about ten percent for every ten percent increase 
~ in real price."z In contrast, bituminous coal and anthracite 

seem to exhibit inward shifting supply curves "mostly because • 
~ of rising labor costs, but depletion has been significant for 

anthracite/'S Iron ore is believed to have stable supply curves 
with output rising by ten percent in response to a ten percent 
change in deflated prices. The supply situation of copper and 
lead is less favorable with output changes lagging behind 

1 Paul McGann, "Economics of Mineral Exploration," in Science fJIId Res_us, 
(Henry Jarrett, ed). (Baltimore, The Johns Hopkins Press, 1959). p. Ill. 

2 Ibid., p. 103. :I Ibid., p. 103. 
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increases of real prices.1 But here too, as in the case ofwater and 
air pollution, available data are less than adequatefor the purpose 
ofascertaining the true effects of increasing outlays for exploration 
and of the investment of billions of dollars of indirect subsidies 
granted in the form ofspecial depletion allowances and favorable 
tax treatment. 

Estimates of possible price increases (in constant dollars) of 
important minerals in the United States range from twenty-five 
percent for crude petroleum, toforty, forty-five and fifty percent 
for aluminium, bituminous coal, iron ore and copper respectivelyll. 
Admittedly these estimates are based upon projections of past 
rates of increase of GNP and 
competitive coexistence of America 
increasing rates of "planned obsolescence" and development in 
the direction of a 
past input-output relationships that have marked the rate of 
consumption of non-renewable resources. 

On the other hand, the commercial development of nuclear 
energy for running factories and trains, and for lighting and 
heating homes would radically affect these forecasts and might 
actually put an end to 
seems to be little doubt that atomic fission offers potentialities of 
an abundant supply of energy for industrial purposes. 
energy plants could provide power and heat for cities and facto­
ries, for ships as well as for remote places where the costs ofoil and 
coal are prohibitive. 
rest primarily upon the "extraordinarily low rate at which fuel is 
consumed in proportion to the energy released, the consequent 
low first cost offuel considering the energy available in it, and the 
wide flexibility and easy control of the rate at which power is 
developed. 
with coal or other non-atomic fuel for equal amounts of heat 
energy may also playa role in areas ofhigh transportation costS."3 

However, the use 
still depends upon the solution of many 
Its application to peacetime uses is still in the early stages. Not 

1 Ibid., p. 104. ~ Ibid., p. 109. 
s The Inte17l4tional Control oj Atomic EMT/LY, 

(Washington, U.S. Government Printing Office, 1946), p. 

mineral consumption. The 
and the Soviet Union, 

gadget economy are likely to invalidate all 

the "conservation nightmare." There 

Atomic 

The advantages of atomic power seem to 

The insignificant weights of uranium as compared 

of atomic energy for industrial purposes 
technical problems. 
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or 
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use of coal and petroleum resources. ..,.. 
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premature depletion of energy resources a: 
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able wastes which the competitive recovaJ 
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Like wildlife, petroleum and natural gas 
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pressure throughout the reservoir. This m 
any well that penetrates the structure."l 

1 M. W. Watkins, Gil: Stabiliz;ation or CorumJaIitM j 
Brothers, 1937), p. 38. 
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lS'and the least important among these problems which tend to delay 
III'pOSe the application of atomic energy to industrial uses is the need 
n.tion for heavy protective shields against radioactivity which, at 
lSidies least at present, eliminates the use of atomic energy for such 
wable purposes as driving motor cars or airplanes of ordinary size. 

While it is impossible for the social scientist and perhaps even 
II'S) of for the physicist to foresee all of the possibilities ofatomic research, 
ty~five it seems probable that the economical application of atomic 
c:rcent energy for industrial purposes may well be delayed for years 
welyl. or even decades. But even if unforeseen progress in atomic 
l past research should shorten this period considerably, it seems safe 

The to say that atomic energy is not likely to replace altogether the 
Jnion, use of coal and petroleum resources. These considerations as 
ICDtin well as the fact that substitutes for limited petroleum resources 
I.teall of the United States are still in the submarginal state, make the 
ate of premature depletion of energy resources a matter of concern 

not only for the conservationist but for the economist as well. 
IlClear An institutional approach to the problem of the utilization of 
f and non-renewable resources reveals the occurrence of substantial 
might 

social costs in the sense of technically and economically avoid­
There 

able wastes which the competitive recovery of these resourcesties of 
apparently cannot avoid. Thus there are not only avoidable tomic 
duplications of capital inputs and unnecessarily high currentfacto­
costs of recovery but also economically non-recoverable losses il and 

mt to of reserves as well as typical cumulative processes which tend 

fUel is to accelerate the rate of utilization of resources and thereby 

luent sacrifice important future uses for present uses which have at 
d the best only a low priority status. 
Ifer is 
pared The Competitive Recovery qf Petroleum Resources 
. heat Like wildlife, petroleum and natural gas are "fugitive" or 
ISts. "3 "migrating" resources in the sense that they are capable of 
:poses changing their location. Crude oil tends to flow "toward any 
Ilems. point where the pressure is reduced below the equalized natural 
• Not pressure throughout the reservoir. This means it flows toward 

any well that penetrates the structure."1 Moreover, crude oil 

eState t M. W. Watkins, Oil: St4bili;;aJion or COlI.fervation (New York. Harper and 
BcothefS, 1937), p. 38. 
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and natural gas are also "free" resources inasmuch as property 
rights to these resources are recognized only after their capture. 
Just as game belongs to the hunter who kills it, crude oil belongs 
to the owner of the oil well from which it is produced regardless 
of whether or not the oil migrated from beneath land to which 

"Consequently, when a new pool is 
discovered, each operator races to drain the field before the 

and is produced through a 'neighboring well!'. 
should prefer to postpone 

in the future, 
he will not do so because he would probably lose the resource 

the discovery of new 
race of competitive drilling in 

the course of which wells tend to be spaced in a manner designed 
Not only 

excessive number of wells be drilled, in each newly 
discovered dome but the position and spacing of these wells will 
be governed by the desire of each operator to capture as much 

matter of fact, the more scattered the 
more accentuated will be 

many "offset" wells 
This practice of draining oil pools as rapidly as 

possible receives additional impetus froin the fact that oil wells 
In the majority of 

cases the owner of the oil-bearing tract receives a royalty on 
the oil produced and therefore is materially interested in the 
technique and volume of oil recovery from his property. Not 
infrequently, special stipulations in the leasing contract compel 
the operating company to produce and to drill offset wells. In 

In fact, this so-called "rule of capture" which for all practical purposes, 
first laid down in strict analogy 

to the case of wild game whose fugitive character made the establishment and 
enforcement of property rights prior to its capture difficult, if not impossible. 

Resources Committee, E/UI1'gy Resources aOO Natumal Policy (Wash­

8 For an illustration by maps of the location of oil wells designed to offset 
under competitive conditions, see 

G. W. Stocking, The Oil Industry and the Competitive System (Boston, Houghton 

not only "suffer" the loss of oil 
also forfeit the lease itself for neglectins 
lessor."! 

As a result of the general rush to ~ 

existing fields production may be so far 
that construction of extensive new storage 
The oversupply of oil resulting from the 
of oil-producing facilities depresses prices 
shut-down and even complete aband~ 
thus causing social losses which go far bc:JajI 
losses of any shut-down of over-expanded 
the premature abandonment of pumping 
oil and gas to migrate from productive 
which the fluids cannot be reclaimed, or 
for the invasion of surface and undergIC .. 
sands. Furthermore, "once oil wells an:: 
impossible to open them again [even if] 
costs of operation.'" 

Moreover, low prices of oil and oil ~ 
companies to restrict capital input by 
and less efficient equipment or by 

1 F. E. Pogue, "Economics of Conservation and 
Industry", Petroleum Industry, Section I, Part H, 
rary National Economic Committee, ~ 
U. S. Government Printing Office, 1940), p. ::=1;.(.Jl. 

2 If open pits or open tanks are used the 
oil is bound up with certain losses due to eenll_". 
rains. 

3 It must be emphasized, however, that "<:JOO!" 

marginal cost of production, consisting of Jabar to 
to pump it (if it needs pumping) is extIeme:ly 
well can, therefore, fall to almost nothing witb£ 
A. R. Burns, The Decline qf Competition, (New 
Company, 1936) p. 23. According to Pr,*-, 
oil are reported to have been sold for as little .. Ie 
lNiJJslry, op. cit. p. 7102. 

• National Resources Committee, E/UI1'g} 
op. cit., p. 193. The impossibility of reopening 
to the fact that the "well casings corrode when " 
areas the rate of corrosion in shut-in wells is at 
when wells are producing. Corrosion causes ___ 
redrilling and clean-cut jobs are imperative if die 
again." U.S. Bureau of Mines, Third WDTItI ~ 
Vol. VI, Paper 12, pp. 768-9, (Washington, U.s. 
1938). 
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some one else had title.l 

oil migrates 
Even if an individual owner 
production in anticipation of higher prices 

altogether. 
It is, therefore, not surprising that 

reserves usually gives rise to a 

to maximize their offsetting effect upon each other. 
will an 

oil as possible'. As a 
ownership of the surface land the 
the general rush to withdraw oil from as 
as possible. 

are often operated under a leasing system. 

1 

determines the ownership of crude oil was 

2 National 
ington, U.s. Government Printing Office, 1939), p. 201. 

the draining of oil from adjacent tracts 

Mifflin Co., 1925), pp. 140-64. 
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:ty 	 other words, if the lessee decides to retard production he would 

re.. not only "suffer" the loss of oil captured from him, but .. also forfeit the lease itself for neglecting the interests of the 
lessor."lr::. 

As a result of the general rush to recover crude oil from all ell 
existing fields production may be so far in excess of demandis 
that construction ofextensive new storage facilities are required.­be .... The oversupply of oil resulting from the competitive expansion 

IIie of oil-producing facilities depresses prices and may lead to the 
shut-down and even complete abandonment of marginal wells,aIe, 

'Ce thus causing social losses which go far beyond the usual capital 
losses of any shut-down of over-expanded plant capacity. For 
the premature abandonment of pumping wells may "Cause the:w 
oil and gas to migrate from productive strata to beds from ill 
which the fluids cannot be reclaimed, or may prepare the waycd 
for the invasion of surface and underground water into the oilq 
sands. Furthermore, "once oil wells are plugged, it may beIy 
impossible to open them again [even if] prices rise above theirill 
costs of operation."(:b 

Moreover, low prices of oil and oil products force operatinglie 
)e 	

companies to restrict capital input by producing with cheaper 
and less efficient equipment or by resorting to technicallylis 

as 
1 F. E. Pogue, "Economics of Conservation and Proration in the Petroleumlis Industry", Petroleum Industry, Section I, Part 14, Hearings before the Tempo­

at rary National Economic Committee, Seventy-Sixth Congress (Washington, 
U. S. Government Printing Office, 1940), p. 7439. 

III 2 If open pits or open tanks are used the storage of surplus quantities of 

Ie oil is bound up with certain losses due to evaporation, seepage and heavy 
rains. 

:Jt 3 It must bc emphasized, however, that "once a well has been sunk, the 
marginal cost of production, consisting of Jabor to watch the well and powerel to pump it (if it needs pumping) is extremely small. The price at the 

n well can, therefore, fall to almost nothing without discouraging production." 
A. R. Burns, The Decline £if Competition, (New York McGraw-Hili Book 
Company, 1936) p. 23. According to Professor be, millions of barrels of 
oil are reported to have been sold for as little as 10 cents a barrel. Petroleum 

So 	 Industry, ep. cit. p. 7102. 
4 National Resources Committee, Energy &sources and National PoIUy,If lIP. cit., p. 193. The impossibility of reopening abandoned wells may be dueNt 

t ­ to the fact that the "well casings corrode when wells are shut in, and in some 
arcas the rate of corrosion in shut-in wells is at least three times as great as Il­
when wells are producing. Corrosion causes well casings to collapse, and 
redrilling and clean-out jobs are imperative if the weUs are to be pumpedI!'t 
again." U.S. Bureau of Mines, Third World Power Conference, Transactions,:r 
Vol. VI, Paper 12, pp. 768-9, (Washington, U.S. Government Printing Office,. D 
1938). 
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wasteful methods of recovery.! 

stimulate the usc of oil and its products for purposes for which 

non-exhaustible resources 

of oil had b~en Iluintaincd at a higher level. 


Other social losses arise as a 
often produced together with natural 
oil and natural gas are actually produced at joint costs, that is, 
"the production of gas with oil cannot 
gas cannot be shut in entirely without shutting in the oil 
well."2 As often happens in cases of production at joint-costs, 
profit considerations may require a level of production at which 
one or several of the joint products have to be sacrificed, due to 
the lack of proper marketing facilities 
any demand for a particular product. 
time, more gas is produced than can be absorbed by consumers, 
the profitability of the production ofoil may induce the operator 
to waste the "useless" gas entirely. 
have been "blown into production" and gas has been permitted 
to blow in~o the air in order to appropriate as 
possible in the shortest possible time from the common reservoir. 
Instead of providing first for adequate storage and marketing 
facilities (such as 
for gas, one of the two joint-products is wasted entirely. 
social costs involved in this practice are 
loss of so many cubic feet of gas discharged into the air. They go 
much further because the loss of na tural gas reduces the pressure 
in the oil reservoir and thereb~' "greatly increases the cost of 
recovering oil, because pumping has 
Not only that, but the obtaining of the remainder of the crude 
requires a much longer period of time, which means more labor 
and a greater use of capital."3 

1 We refer to methods involving, for example, the 
ment and defective well casings r~sulting in losses of oil, gas and reservoir 
energy; other wasteful practices have already been mentioned as, for example, 
the operation of oil wells with improper gas-oil ratios and the physical wastage 
of gas at the surface. 

2 Petroleum Investigation, 
on Interstate and Foreign Commerce, 
sixth Congress (Washington, U.S. Govemment 
p. 400. (quoted as Petroleum Investigation, 1939). 

3 National Resources Committee, Energy Resources and National 
op. cit., p. 190. 

Finally, depressed prices tend to 
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gas. In many cases, 

be avoided, and the 
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Thus, if, at any given 

In other instances, oil wells 

much oil as 
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The 
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Policy, 
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in the oil reservoir also increases the propo 
which will have to be left underground in 
cannot be recovered at all. In spite of 
of permitting gas to blow into the air may 
for the private operator than any other p 

the fact that slower production 
migration of oil and gas to neighbouring 
entirely lost for the owner of the tract of 

case of renewable resources 
analysis is capable of focusing attention 
social costs connected with the competitive 

energy resources. As a 
to light important oppo~ 

would accrue if technical "an1
permitted to guide productive activities in ­

could unit costs of recovery be reduced if 
as what they technically are-namely, goo ­

percentage rate of recovery of the total 9 
could be increased. A similar situation wiII­
in the exploitation of coal reserves. ­

The Competitive Recovery oj Coal 

~ 
recovery of coal takes place under, 

only slightly from those prevailing 
In contrast to crude oil and 

fixed location and property rights 
clearly delimited and established before the, 
Consequently it is not possible for one 
coal from underneath a neighbor's land wi 
act of robbery and without exposing himscI{i 

damages. Nevertheless, the 
logical conditions under which coal is 

conditions lead to a rate 
methods of recovery which in many 
effects as those prevailing in the petroleum ­
private ownership of the surface land and 
number of mines in operation, the desire of 
commercial operators to realize upon their 
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in the oil reservoir also increases the proportion of the oil deposits 
which will have to be left underground in strata from which they 

: cannot be recovered at all. In spite of these facts, the practice 
of permitting gas to blow into the air may be more profitable 

5 for the private operator than any other procedure. This again 
.. is due to the fact that slower production would result in the 
l,. migration of oil and gas to neighbouring fields and thus be 
Ie entirely lost for the owner of the tract of surface land. 

• As in the case of renewable resources only an institutional.. analysis is capable of focusing attention upon the significant 
:It social costs connected with the competitive exploitation of these 
lID important energy resources. As a matter of fact, such an 
of analysis brings to light important opportunities of economies 
:a which would accrue if technical standards of recovery were 
IS, permitted to guide productive activities in this field. Not only 
r.: could unit costs of recovery be reduced if reserves were treated 
lis as what they technically are-namely, geological units-but the 
r:r:l percentage rate of recovery of the total resource underground 
as could be increased. A similar situation will he found to exist 
ir. in the exploitation of coal reserves. 
og 
IS) 	 The Competitive Recovery ojCoal Reserves 

be The recovery of coal takes place under conditions which 
be differ only slightly from those prevailing in the petroleum 
go industry. In contrast to crude oil and wildlife, coal reserves 
Ire have a fixed location and property rights can, therefore, be 
of clearly delimited and established before the coal is recovered. 

er. Consequently it is not possible for one producer to take the 
Ide coal from underneath a neighbor's land without committing an 
lOr act of robbery and without exposing himself to his neighbor's 
U'e claim for damages. Nevertheless, the economic and techno­

Jip­ logical conditions under which coal is being produced under 
roir competitive conditions lead to a rate of production and to
pIe. 
:age 	 methods of recovery which in many respects have the same 

effects as those prevailing in the petroleum industry. Scatteredttee 
nty- private ownership of the surface land and the relatively great
39). 

number of mines in operation, the desire of private owners and 
(icy. commercial operators to realize upon their property now rather 
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than in the future, the private costs (in terms of interests and 
taxes) of holding undeveloped coal land, the extension of rail­
road facilities to remote coal regions together with maintenance 
of special freight rates for such regions and highly mechanized 
methods of mining-all of these factorsl 

the past for the opening of mines and the development of coal 
fields with a capacity to produce coal in excess of actual require­
mentS. It is needless to say that such overexpansion has had 
the effect of accentuating the periodic depression of the Ameri­

can coal industry. 
The social costs resulting from such 

first reflected in a depletion of irreplaceable coal reserves with 
varied negative consequences for the future. 
expression in excessive capital outlays, depressed 

an uneconomical inducement to 
uses. More than this, low prices and the general uncertainties 

of the industry make it often impossible to plan and carry out 
mining operations as economically as would have been feasible 
had coal prices been higher. Thus, 
competition; individual operators find it profitable to minimize 
current outlays "by mining only the 
portion of the reserve ... although the ultimate result is either 
higher costs of mining or a compulsory shif1 
a new 10cation."1 The objective of reasonable 
is likewise defeated when recovery 
thicker beds makes it impossible to mine overlying thinner beds. 
"These beds,. if of minable thickness, are likely to be so 
and crushed by the setting of the rocks 
the thicker bed and the floor of the thinner bed that the over­
lying thin bed cannot be recovered at all or only at very great 
expense."3 Furthermore, during depressions mines may not be 
operated "at a sufficiently high percentage of capacity to main­
tain them in good condition."· 

1 For a more detailed analysis of the effects of some of these as well as other 
factors see: National Bureau of Economic Research, Coriferenu of Price lWetl1'ch 
Committee on Prices in the Bituminous 
pp. 12-27. 

, National Resources Committee, Energy Resources and 
op. cit., p. 100. 

S Ibid., p. 341. 4 Ibid., p. !1Y. 
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use of technically less efficient methods 
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comprehensive and descriptive analysis of 
see Ibid., pp. 93-95, and pp. 338-45. 

• A. 	E. Parkins and J. R. Whitaker, (ed.) op. cit P. 
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on Conservation, op. cit., p. 83. 
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account for the use of mining methods which fall short of certain 
minimum standards of technical efficiency which it would be 
possible to maintain if conditions in the industry did not make 
for an accelerated expansion of operations. l A general demo­
ralization of prices may finally cause marginal mines to be 
shut down with the inevitable choice of either heavy 
maintenance costs or premature abandonment, or both. In 
addition, any premature abandonment makes coal mines, like 
oil wells subject to progressive deterioration and destruction. 
For 'pillars may then crumble and stopes cave in, haulways 
break down, waters collect and in a relatively few years, the 
accumulative effects may be so bad that the life hazards alone 
may make the reopening highly questionable!'! 

No attempt will be made to extend our institutional analysis 
to other non-renewable resources such as lead, copper, iron 
ore, phosphate, potash, or uranium. The competitive exploita­
tion of these important industrial resources is also marked by 
significan t losses.J 

Summarizing the preceding discussion it may be said that 
the Social costs resulting from the competitive exploitation 
of energy resources are reflected in 

(I) 	An unnecessary duplication of capital outlays; 
(2) 	The loss of reserves as a result of the fact that surplus 

capacity and depressed prices force operators to make 
use of technically less efficient methods of production and 
to abandon wells and mines prematurely; 

1 For a comprehensive and descriptive analysis of certain wasteful mining 
practices see Ibid., pp. 93·95, and pp. 338-45. 

• A. E. Parkins and J. R. Whitaker, (ed.) op. cit p. 416. 
3 These social costs will vary from case to case. They may take 

the form of an unnecessary loss of reserves, a duplication of capital inputs, 
high costs of recovery and a cumulative acceleration of the rate of recovery. 
That, in addition, mining operations may cause social costs which are 
shifted to third persons may be seen from the following conditions reported 
to prevail in a region of phosphate mining in the United States. "The com­
panies mining phosphate in Tennessee tear up many thousand acres of good 
funning land and leave the earth and topsoil piled in big windrows. Rain­
water then courses down the gullies and soon cuts them so deep that there 
is no longer enough earth in the windrows to fill the gullies. The land is 
thereby ruined for agricultural use." H. A. Curtis, "The Barrier of Cost,.'. 
in Pmpu:tives Conservation, op. cit., p. 83.()fI 
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(3) 	The premature depletion of oil and coal reserves and the 
negative consequences thereof upon future generations. 

As far as the total social costs resulting from the premature 
depletion of energy resources are concerned it is impossible to 
estimate their probable magnitude with any meaningful precision. 
This is partly due to the fact that it is not known how long 
present reserves of energy resources will last. For obviously, 
their "life expectancy" is dependent upon such unpredictable 
factors as new discoveries of reserves, improvements in methods 
of their recovery and use, the development of substitutes and 
future demand. Furthermore, the magnitude of the social 
costs caused by the premature depletion of non-renewable 
oil and coal reserves is largely dependent upon the value which 
these resources will possess in the future. This future value 
cannot, however, be ascertained since it depends to a consider­
able degree upon the extent to which substitutes and other 
potential power resources (as, for example, atomic energy, water, 
wind, and tidal power) may become active energy resources. 

Although the foregoing considerations introduce elements of 
uncertainty into all problems related to the depletion and 
conservation of natural wealth, it would be an illusion to believe 
that the present depletion of energy resources will affect only 
future generations. In the first place, such a belief fails to 
take into consideration that long before the point of complete 
exhaustion is reached, their recovery will become increasingly 
costly, because oil production and mining will have to shift to 
deposits with leaner and leaner contents and will have to be 
undertaken at greater depth and in more inaccessible regions. 
For example, it has been estimated that drilling costs mount 
more or less geometrically as wells go deeper. This rapid increase 
in costs is due to various factors such as the need for more and 
heavier equipment, the greater hazards involved, the loss of 
drilling equipment and all sorts of tedious and expensive 
delays.l In other words, continued recovery ofoil and coal and 
the production of their derivatives is possible only at constantly 

1 National Resources Committee, Energy Resources and National Policy. 
fJP. cit., pp. 150-51. 
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lid the increasing costs. In conclusion, it is only necessary to empha­
DDS. size that energy resources, such as petroleum and coal, play a 

strategic role in modern industrial economies both in connection 

llature with the requirements of peace-time production and the provision 
hie to of airplanes, tanks and ships in the emergencies of war. This 
cision. fact alone, it would appear, tends to make it hazardous for 
, long any country to look with equanimity upon the depletion of energy 
iously, reserves as long as satisfactory and cheaper substitute power 
dable resources are not available. At any rate, organized society can 

cthods hardly base its policy towards the depletion of non-renewable 

:s and resources upon the doctrine that the future will take care of 
social itself and that shortages in times of emergencies will lead to the 

:wable development of the required substitutes for scarce resources and 
which materials. 
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CHAPTER EIGHT 

SOCIAL COSTS IN RESOURCE UTILIZATION: 

EVIDENCE AND ESTIMATES 


THE preceding two chapters have been concerned with an 
institutional study of the social costs which may arise in the 
competitive utilization of resources. In this context we have 
developed general criteria for the determination of these social 
costs. In the case of renewable resources, we have emphasized 
the relevance of a technical pragmatic optimum based upon 
the related concepts of the ecological balance and the "critical 
zone". In the case of non-renewable resources we stressed the 
complications which result from the fact that the future is 
shrouded in the general uncertainties which surround all condi­
tions of demand, the development of substitutes, and improve­
ments in the recovery and use of most mineral reSOurces. While 
these uncertainties mayor may not reduce in the long run the 
risks involved in a policy of rapid depletion, we cannot dismiss 
easily the long-run "conservation nightmare". In addition, 

there are the specific social costs to which the competitive 
exploitation of non-renewable resources gives nse. These costs 
resemble in character and mode of origin the social losses 
which occur in the utilization of renewable flow-resources. 
The present chapter presents some quantitative evidence and 
estimates of social costs in the use of resources. 

Many of these data go back to a chapter in economic history 
that is now closed. In some instances the depletion has run 
its course and the exhaustion is irreversible. In others, more 
or less effective institutioilal restraints have put all end to the 
most obvious social losses which resulted from the rapid exploita­
tion of the resource due to the increasing demands of an expand­
ing population and "improvements" in the techniques of reco­
very or "capture". In still other cases where no restraints and 
institutional controls were set up-as, for instance, in the 

~lhl 
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competitive exploitation of some "fugitive" fisheries in interna­
tional waters-the process of depletion is still going on. 

Wildlife 

A classical case of depletion beyond the critical zone is the 
ON: commercial exploitation of many animal resources. As we have 

shown, the destruction of the breeding stock or the habitat of 
animals causes an irreversible extinction ofthese resources. This is 

I an precisely what has happened in the United States and elsewhere 
as a result of the uninhibited exploitation of many animal

I the 
resources. Admittedly, the wildlife of America could not havehave 
been preserved undiminished. The gradual settlement of theocial 
continent, the expansion of population, the removal of therized 
forest cover for farm and town sites and, the transformation ofllpon 

itical prairie areas into grain and cattle producing regions, made 
these former 'domains of animals more or less unsuitable for 

re: IS practically all kinds of wildlife. However, there can be no 

,ndi- doubt that the competitive exploitation of fish and of most 

:ove­ game and fur-bearing animals went far beyond the extent to 

l the 

which wildlife had to be sacrificed in the course of theihile 
settlement of the continent. 

a:rnss In the United States, the fur-bearing animals were among the 

tion, first to be depleted by the competitive process. As Veblen 
pointed out: "Business enterprise has run through that range 

1 the 

:itive 
costs of natural resources, the fur-bearing animals, with exe~plary 

losses thoroughness and expedition and has left the place of it bare. 

Irces. It is a •.. concluded chapter of American business enterprise."1 

and The social consequences of this extinction of fur-bearing animals 
went far beyond the destruction of valuable capital assets. For, 

:tory "indirectly and unintentionally, but speedily and conclusively, 
run the traffic of the fur traders converted a reasonably peaceable 

[lore and temperate native population to a state of fanatical hostility 
the among themselves and an unmanageable complication of out­

)ita­ laws in their contact with the white population."2 How effective 
md­ the competitive exploitation of animal resources has been in 
eco­

1 Th. Veblen, Absentee Ownership and Business Enterprise in Rtcl!'llt Timu (Newand York, The Viking Press, 1923), p. 168. 

the I Ibid., p. 169. 
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the past is perhaps best illustrated by the effects which certain 
methods of hunting and trapping had upon wildlife. 

"Traffic in game as food flourished after the Civil War and 

probably reached its peak in 

time uncounted millions of passenger pigeons, prairie chic­

kens, grouse, ducks, geese, upland plover, snipe, woodcock, 

quail, and other food species were annually sent to market 

by gunners wh~, except for a 

shot and snared game the whole year around."l 


The literature on conservation is replete with 
this point. Suffice it to cite only two examples: 

"In Southern California during the winter of 1902, two 

hunters armed with automatic 

ill one hour and their bag for the day was 450 geese."1! "Night 

hunting was formerly the cause 

could be poled in the midst of flocks of sleeping ducks and 

dozens killed with a single discharge. 

hopelessly crippled but died where they 

covered by the market hunter."3 


No elaborate analysis is required 
similar highly effective hunting methods made not only for an 
abundant supply of game on the market but also for low prices4 

of meat and furs which in turn stimulated the demand for these 
products of hunting and trapping. 
resources thus tended to become cumulative and self-sustaining. 

The final results of this cumulative 
may be seen from the following 
present wildlife situation in the United States: 

1 1. N. Gabrielson, Wildlife in the New 
Bureau of Biological Survey, U.S. Department of the Interior, HMO) mimeo­
graphed, p. 3. 

2 A. F. GustafSon, et. al. Conservation 
Publishing Co., 1939), p. 301. 
~ Ibid., p. 31 J. 
• In Western markets wild turkeys are reported to have been sold for 25 cents, 

wild geese for 10 cents and ducks could be obtained three for a quarter; skins 
of buffalo sold for as little as 50 cents each. 
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few months in midsummer, 

evidence on 

shotguns killed 218 geese 

of great killings. A boat 

Many more were 
could not be re­

to show that these and 

The depletion of animal 

process of depletion 

forests. 

nostalgic account of the 

World EcOTlOTTly (Washington, D.C. 
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Ibid, p. 30J. 
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1 Ibid., p. 300 • 

8 Ibid., p. HiS. 
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"The great herds of buffalo no longer blacken the plains...•ertain 
The antelope millions have been greatly reduced until they 
number thousands rather than millions. Elks have long dis­
appeared from the East, and are largely restricted to theII' and 
western mountains. Moose are so rare in the East that theirJ that 

: chic­ occurrence brings about newspaper comment. Our fur­
bearers have been greatly reduced. Marten, fIsher and otterdrock, 
arc now scarce. The wolverine is almost gone from ournarket 
forests. Beavers have disappeared with the cutting of the!DIIler, 
forests. Such common fur animals as muskrat, mink, racoon, 
and skunk, have declined. The wonderful and impressive 
spectacle of immense flocks of passenger pigeons is but aI:e 	 on 
memory. . .. The great armies of wild fowl are seen no 
more, but only the survivors of their broken ranks. The 
very last of the once abundant heath hen died in 1931. The2, two 
whooping crane and trumpeter swan seem destined to gO."lgeese 

"Night 
No wonder that Veblen who must have witnessed the last stages .. boat 
of this depletion of wildlife resources described the whole process Is and 
as a conversion of "unexampled natural resources to absentee : were 

be re- ownership, with all haste and expedition so soon as they ... 
became valuable enough to be worth owning."l1 To be sure 
the process is not particularly an American one. "In the last 

Ie and analysis, the difference in this respect between the American 
for an and other civilized nations will probably resolve itself into a 
prices4 difference of opportunity, and there is no wide difference at 
il'these that. This American plan or policy is very simply a settled 
animal practice of converting all public wealth to private gain on a 
aining. plan oflegalized seizure."3 A similar "plan of legalized seizure" 

pletion has caused the rapid depletion of such free and fugitive 

of the resources as seals and whales which once formed the basis of 
prosperous industries. 

JID, D.C. Fur seals once existed in 	great numbers on the Pribilof,mimeo-
Islands. "It is estimated that before the purchase of Alaska 

~mstock 
by the United States in 1867, several million fur seals inhabited 

1 Ibid., p. 300.
25 cents, 2 Veblen, Absentee OW1/Dship, op. rit., p. 168. 
fer; skim 11 Ibid., p. 168. 
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these islands in a single season."1 As as result of excessive 
slatighter, "the animals were much reduced and actually 
threatened with extinction"\! until the taking of fur seals in 
the North Pacific was regulated by an international agree­
ment between the United States, Japan, Russia and Great 
Britain in 1911. Since that time, "the seals have increased 
from approximately 125,000 animals in 1911 to more than 
1,800,000 in 1937."3 

In contrast with this policy of deliberate restnctlOn of the 
taking of fur seals, the progressive depletion and rapid extinction 
of the whale is still under way.' The practical extinction of 
whales in regions where they formerly were plentiful, merely 
reflects the growing efficiency of the international whaling 
industry. This "efficiency" of modern methods of whale­
hunting is indicated by the fact that nowadays whales are 
"located and reported by wireless-equipped airplanes and killed 
by electric harpoons."5 Moreover, the competing whaling 
industries of Great Britain, Norway, Germany, the Soviet Union, 
and the United States consists of "large steel vessels ..• which 
have been turned into veritable floating factories. . .. Each of 
these mother-ships employs a number of small but high-powered 
chaser boats. Equipped with a Norse invention, the Foyn 
harpoon gun which shoots a harpoon carrying a bomb in its 
tip, the chaser hunts down the whale, then tows it back to the 
mother ship. The carcass is dragged up a runway to the 
cutting floor inside the vessel, where it can be completely pro­
cessed in two hours.... A single successful whaling season 
in the Antarctic may result in products worth $2,000,000 per 

1 GustafSon, e!. al., op. cit., pp. 290-9J. 
2 Ibid., p. 291. For details see F. Tomasevitch, International Agreements 

on Conservation af Marine Resources, (Food Research Institute, Stanford Univer­
sity 1942), pp. 77 and 88-90. The Fur Seal Convention was abrogated by 
Japan in 1940. 

:1 Gusta!s::m, d. al., ap. cit., p. 291. 
• Estimates place the whale population of the globe at not more than 350,000 

-"a mere remnant of the hordes which once frequented the seas." A. E. 
Parkins and J. R. Whitaker, Our Natural /Usources and tkir Conservation 
op. ,;t., p. 526. 
~ Gustafson, st. al., op. cit., p. 289. 
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1 Parkins and Whitaker, 01. cit., p. 526-27. j 
2 For an account of the largely unSuccessful =.,. 

1 

national agreements see Ciriacy-Wantrup, R
p.308. 

3 Parkins and Whitaker, 01. cit., p. 517. . 
4 liid. p. 518. . .. 
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De vessel."1 Though highly profitable in terms of outlays and 

Illy returns from a short-run point of view, such methods of hunting 
have been responsible for a rate of killing far in excess of the 

a:e-- natural replacement rate of the animals thereby preventing 

tal: their natural reproduction. This international scramble 

1:11 for commercially valuable animals and their ultimate 
gm, extinction can be prevented only by means of international 

agreemen ts. 2 

The decline of the shad and salmon fisheries on the Atlantic 
!he and Pacific Coasts is another example of substantial social losses 
ion. caused by the uninhibited exploitation of a valuable natural 
of asset beyond or close to the critical zone. The breeding habits 

I:Iy of these two species make them especially vulnerable to destruc­
iag tion. While their feeding grounds are in salt water, both 
Ie- salmon and shad must leave the sea and enter rivers to spawn. 
In: This is the time when they are caught in substantial numbers. 
led. Salmon packing plants are located along the coast from northern 
~ California to western Alaska usually near river mouths. "By ... means of traps, purse seines, and gill nets, the fish are caught 
da by the thousands and taken to canneries where machinery 
of does most of the work."3 Some of the streams of Alaska "were 
cd blocked so completely by traps that practically no fish ascending 
rn to spawn escaped. After a few years of heavy packs but scant 
iIs returns of young salmon, the runs stopped and the canneries 
be had to be abandoned.'" 
be 
0- "Salmon canning along the small coastal rivers of Northern 
m California, Oregon and Washington reached a 
U' peak of about 250,000 cases in 1911; the 1936 pack in the 

same area was 29,000 cases. The Columbia River, a steady 
produc-er for over 60 years, reached its maximum of 634,000 

IItJ 
cases in 1895. Since then the teeming sockeye runs in the 

!T­

by 

1 Parkins and Whitaker, op. cit., p. 526-27. DO 
2 For an account of the largely unsuccessful effort at conservation by inter­E... national agreements see Ciriacy-Wantrup, Resource Consenration, op. eil., 

p.308. 
8 Parkins and Whitaker, 01. eiI., p. 517. 
~ [iid. p. 518. 
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CQlumbia have 

size."l 


the Pacific halibut, 
Chesapeake Bay "which 

and which is nO'w in danger O'f extinctiO'n. 
have suffered in a similar manner. 

entrepreneurial 

Qf the individual hunter Qr fisherman. 

capital cQnsumptiQn. 

value that can 
may be said Qf O'ther 
nQn-renewable reSQurces. 
assets. AnybO'dy can 
dividing the value 
Thus 

"at an interest rate Qf 5%, 

so 

a 


1 Ibid., p. 517. 

2 Parkins and Whitaker, r;p. 

1IIIfIIia, XXII (August 1940), p. 541. 
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shrunk to' a fractiQn Qf their fQnner 

Similar evidence Qf decline CQuid be cited with respect to' 
the haddO'ck and the giant sturgeO'n O'f 

was slaughtered indiscriminately fO'r 
the roe, the bodies frequently being left to rQt alO'ng the shO're"!!, 

Fresh water fisheries 

It may be argued that the destructiO'n O'f a renewable resO'urce 
dO'es nO't differ fundamentally from the eCQnQmic depreciatiQn 
and physical deteriO'ratiO'n Qf an Qrdinary capital asset. HQw­
ever, whereas the depreciatiQn O'f privately Qwned capital assets 
tends to' be translated, by means O'f depreciatiQn charges, intO' 

Qutlays, the depletiQn Qf animal resources 
remains largely unaccQunted fQr in the CQst-return calculatiQns 

What appears to' be a 
highly renumerative explO'itatiQn O'f fisheries and game resQurces 
may in reality be an extremely CQstly and wasteful prQcess Qf 

FO'r example, if by O'verfishing Qr excessive 
hunting we destrQY the resQurce altQgether we destrQY a capital 

be calculated in mQnetary terms. The same 
resources such as fQrests, SQil and even 

They are incO'me yielding capital 
calculate their mQnetary values by 

Qf their annual yield by an interest rate. 

an annual yield Qf $100 wQrth 
Qffish represents a capital value Qf $2,000; if by taking $200 
wQrth Qf fish we prevent them gO'ing up the river to' spawn 

that the flQW cO'mpletely stQPS, then we have destrQyed 
$2,000 capital asset to Qbtain a present incQme O'f $100."3 

More recent reports seem to indicate an improvement of 

mea~ure. 

the run at least as far as the salmon catch in the Columbia River is concerned. 
cit., p. 515 . 

• A. C. Bunce, "Time Preference and Conservation", Joumo.l of FI1INTl &0-

which 

the reSQurce 

Qf economic 

Qwners. 

percent 

HcQntain 

(i.e. 
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In additiQn to' the capital value O'f the anIl -

but 

~ 

r~ 

derived frQm the resource there are, ho 
may be even mQre impQrtant, 

These are the widespread 
n<lrrowing Qf economic QPportunities which 

base entails. As we have 
may become irreversible and thereby thre:oII 

activities of the entire 
hefore the region may becQme a depressed 
rise and emplQyment and incomes will falL ~~ 

Diforestation 1 
The depletiQn Qf American timber resQurces iii 
example O'f social eQsts cO'nnected with the'" 
able reSQurces. Repeated surveys Qf cut:t:Dri! 
vatdy Qwned fQrest lands have shQwn that ~ 
continued to' exceed the natural replacemc:nt. 
despite repeated warnings by fQrestry ex:pertL-lI 
poorest cutting practices prevail Qn fQrest land. 

In fact, a PQst-war survey by the 1lIi 
Serviee fQund sixty-fQur percent Qf the timbcrc 
Qwned forest lands to' be nQt yidd-sustaiDial 

to be gQQd. Only fQur percent 01'1 
cutting can be classed as good Qr better (i.e.' 
up and maintain quality and quantity yields 4 

full productive capacity Qf the land) as coDlD 
nine percent Qf large hQldings. The beariaI 
ing practices have UPQn the country's fu1nlll 
becQmes clear if it is realized that privately i 

seventy-five percent Qf the 41 

acreage; they cQntain much mQre than that 
better site-class lands. . .. Until recendy, .. 
percent Qf the timber cut has CQme frQm , 
tQtal Qf 4,200,000 farmers and other smaIl­
practices are to' seventy-Qne percent 'poor"", 

not yield-sustaining) hold seVCII 

1 U.S. Department of Agriculture, Forest Service­
of Forest Ltwb in the Unite8d Statts (Washingtou.: 111 



RESOURCE UTIUZATION: EVIDENCE AND ESTIMATES 143 .. 	 In addition to the capital value of the annual monetary returns 
derived from the resource there are, however other social costs 
which may be even more important, but more difficult to 

.. 
o mea~urc. These are the ¥!idespread consequences of the 
E n"rrowing of economic opportunities which the destruction of 

the resource base entails. As we have shown, the depletion 
•» may become irreversible and thereby threaten the continuity 
s of economic activities of the entire region. However, even 

hefore the region may become a depressed area living costs will 
e rise and employment and incomes will fall. 

• ... 	 Deforestation 

• The depletion of American timber resources is another striking 
It example of social costs connected with the utilization of renew­
I able resources. Repeated surveys of cutting practices in pri ­
I vately owned forest lands have shown that annual cutting has 
I continued to exceed the natural replacement of forest resources 
I despite repeated warnings by forestry experts. Significantly the 
r poorest cutting practices prevail on forest land that is held by small 
~ owners. In fact, a post-war survey by the United States Forest 

Service found sixty-four percent of the timber cutting on privately 
owned forest lands to be not yield-sustaining, and only eight 
percent to be good. Only four percent of the small owners' 
cutting can be classed as good or better (i.e. designed to build 
up and maintain quality and quantity yields consistent with the 
full productive capacity of the land) as contrasted with twenty­
nine percent of large holdings. The bearing which these cutt ­
ing practices have upon the country's future supply of timoer 
becomes dear if it is realized that privately owned forest lands 
"contain seventy-five percent of the commercial forest 
acreage; they contain much more than that proportion of the 
better site-class lands. . .. Until recently, something like ninety 
percent of the timber cut has come from private lands."l A 
total of 4,200,000 farmers and other small owners whose cutting 
practices are to seventy-one percent 'poor" and "destructive" 
(i.e. not yield-sustaining) hold seventy-six percent of 

1 U.S. Department of Agriculture, Forest Service. TIuI Managemml St4Ius 
of FMlISt Lantls in tke Uniteed States (Washington: 1946), p. 5. 
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all private forest land. Furthermore, 
of all privately owned commercial forest land 
(less than minimum standard) or no 
the thirties 

"the total drain through cutting 

i.nsects, disease, etc. on our 

of saw-timber and cordwood-size 

growth by 2,200,000,000 cubic 

saw-timber estimated at 47,800,000,000 

exceeded total saw-timber growth 

board feet or by fifty percent. 

growth in every major forest region except the 

Because of poor quality, species and remote location, not all 

growth really counts. 

additional 4,500,000,000 board feet."l 


A special Presidential Message on Natural Resources in 1961 
substantially confirmed these 
unsatisfactory state of the rate 
timber resources adding only that most 
timber requirements predict a doubling 
consumption by the year of 2000.1 

The most important results of this depletion of forests are to 
be found in rising costs and prices of lumber despite the increas­
ing significance of substitute building materials and the narrow­
ing of economic opportunities for entire industries and commu­
nities in some regions of the country. 
in coal mining districts had their forerunners in the stranded 
communities and ghost towns in the lumber territories of Michi­
gan and the North-West. 

The typical sequence of events and the variety of social costs 

connected with the depletion of timber resources are illustrated 

in the following account: 


1 Report of the Joint Committee on 

S#IIIa, (Washington, D.C., U.S. Government Printing Office, 194-1), p. 25. 


2 President Kennedy's Special Message 

n. New Tork Times, Febr. 24, 1961. 

thirty-seven percent 
has either poor 

fire protection. In 

and losses by fire, 
combined forest capital 

material exceeded 
feet. The drain on 

board feet, 
by 15,800,000,000 

This drain exceeded 
North East. 

Drain exceeded effective growth by an 

earlier findings concerning the 
of utilization of American 

projections of future 
of current (1960) 

Today's depressed areas 

Forestry, Forest Lands 0/ the United 

to Congress on Natural Resources, 
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­

"While lumbering was flourishing in the 
Michigan, population steadily increased. 
grew up, and thousands of setders took up 
their products in the logging camps and riX .. 
after a few decades, logging and fires had 
scattered fragments of the original forest­
employees in camps and mills dropped m-
in 1889 to a few hundred in 1929. Many 
abandoned, leaving farmers without adequatl= 
As the cost of roads, schools, and other 20WI 

mounted, taxable rural values declined 
local governmental units was, perforce, ­
Many farmers, no longer able to find ~ 
woods and deprived of a local market COl" ... 
the region.... As the forest industry ~ 
became less prosperous, the villages and lOW1IIMII 
support and dwindled away. A desolau:: CII6tI 
sands or scrubby second growth, aha.....• " 
stricken farms, and ghost-like community.. 

characterized this final stage in the seqUCVlC'" 

tion of non-agricultural land, a sequc::na: • 
has required but 25 to 40 years from bc::~f III 

!II 

Similar social lossr:s are reported in otbr:r ~ .. 
"In the Pacific Northwest 76 ghost ..,.... 

from disorderly forest liquidation; and in a...t 
nities decline of population has kept SltJlllllt'A 
dosing of mills due to dwindling timbc::r SIIIfIIIJ 
of acres of cut-over land have 1:JecomI: us4 
abandoned."2 11 

"The Ozark region of Missouri COIII:Ii 
originally covered with splendid stands ­
hickory. With d1e cutting out of ti:mbcI;. ~ 
moved out, leaving a large dependent ~ 

1 Parkins and J. R. Whitaker, (ed.) op. cit.. ~ 
W. T. Chamber's account of lumbering in the Pille .. 
eastern Texas, Ibid., p. 243. ' 

2 Forest Lands of the United States, op. cit., pp. Hi­
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"While lumbering was flourishing in the northern part of 
Michigan, population steadily increased, villages and cities 
grew up, and thousands of settlers took up farms, marketing 
their products in the logging camps and milling centers. But 
after a few decades, logging and fires had destroyed all but 
scattered fragments of the original forest. The number of 
employees in camps and mills dropped from many thousands 
in 1889 to a few hundred in 1929. Many railroad lines were 
abandoned, leaving farmers without adequate transportation. 
As the cost of roads, schools, and other government services 
mounted, taxable rural values declined and the income of 
local governmental units was, perforce, greatly reduced. 
Many farmers, no longer able to find winter work in the 
woods and deprived of a local market for their produce, left 
the region.... As the forest industry waned and farmers 
became less prosperous, the villages and towns lost their chief 
support and dwindled away. A desolate cut-over of barren 
sands or scrubby second growth, abandoned or poverty­
stricken farms, and ghost-like community centers have 
characterized this final stage in the sequence of forest exploita­
tion of non-agricultural land, a sequence which ordinarily 
has required but 25 to 40 years from beginning to end. "1 

Similar social losse.s are reported in other areas: 

"In the Pacific Northwest 76 ghost towns have resulted 
from disorderly forest liquidation; and in another 77 commu­
nities decline of population has kept steady pace with the 
dosing of mills due to dwindling timber supply. . .. Millions 
of acres of cut-over land have become tax delinquent and 
abandoned."2 

"The Ozark region of Missouri contains 35 counties 
originally covered with splendid stands of pine, oak and 
hickory. With the cutting out of timber, forest industues 
moved out, leaving a large dependent population unable to 

1 Parkins and J. R. Whitaker, (ed.) op. cit., pp. 242-43. See also 
W. T. Chamber's account of lumbering in the Pine Wood areas of South­
eastern Texas, 	Ibid., p. 243. 

2 Forest Lands of the United States, op. cit., pp. 16-17. 
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support itself in decent fashion. The farmers 

nearby markets for farm produce and the opportunity for 

profitable winter employment. More than 20 percent of the 

rural families went on relief, with the remainder eking out a 

sorry existence.... In many Ozark counties 

to fifty percent of the land has gone tax 

Expenditures for essential road, school and county government 

services are only a third of reasonable requirements."l 


Soil Deterioration and Erosion 

Evidence of the social costs of erosion and 
goes back to a time which had not yet felt the effects of the 
determined educational and research effort of the 
Government and the states to stop a cumulative process which 
threatened to destroy the fertility of the soil upon which American 
farmers grew the food and raw materials for an 
population at home and abroad. "Today after 
we see the fruits of the eff<.orts started in 1908. 
thirty years to get into operation, but then the pay-off came."3 
The pay-off of organized research, agricultural extension work, 
scientific agriculture and mechanization took 
unprecedented increase in productivity which 
possible to raise an increased farm output on a reduced acreage 
and with fewer farm laborers. 

While the significance of the following data on 
ioration and erosion is historical they illustrate the effects of 
private farm policies prior to the start 
most successful attempt to improve 
Despite many improvements in soil 
crop yields per acre had remained unchanged 
1865 and 1908 and were beginning to 
thereafter.3 

1 Ibid., p. 15. 
I B. T. Shaw, "Technology on the Land," in PeTs/J"tives 

"". cit., p. 68. 
, "There had been many chan~ in land use that should have raised yields. 

Vast areas of highly fertile virgm land had been plowed up and worn-out 
areas had been discarded. Millions of acres of potentially productive 
land bad been drained. Fertilizer and lime use bad increased to substantial 
quantities. New higher yielding crop varieties had been introduced. Controls 

lost both 

thirty 
delinquent. 

soil deterioration 

Federal 

increasing 
fifty years, 

It took nearly 

the form of an 
now makes it 

soil deter­

of the greatest and 
American crop yield. 

and crop management 
between 

increase only 

on Conservation, 

wet 

efforts by public agencies, 
that the soils of American agriculture are . 
parts of the nation soils are still deterio 
that methods 
However, we 
of soil deterioration and erosion which ai 

nation and 
yields up to World War II. 

In 1934 evidence of erosion (with a 
to three-fourths of the 
acres comprising 
erosion occurred on 

three-fourths of the 
10.1 percent of the total land 

gullying ("embodying frequent 
cultural, cut-over 

According to H. 
either mined or 

50 million acres 

had been developed for 

only one possible conclusion. 

taking place. Ibid., pp. 
J. A. Sliphcr, Our Heritage, The Soil. 
June 1941). Agricultural 
p. 5. 

1 "The problem varies by region. . .. 

Much of the Northeast is 
are still deteriorating." 

I 

ment Printing Office, 1935), p. 24. 
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Although the situation has changed toc:IaF~ 
it would a 

prod 

be 

of maintaining soil 
are here concerned pri.marily 

disproportionately slow 

top-soil) was 
34.8 percent of the en"'! 

855.2 million acres in .. 
severity with severe sheet erosion involving III! 

top soil existing on 1_ 
area. The III! 

type of eroded soil was considered unsuited' 
and deep • 

and abandoned land") .. 
affected an area of 337.3 million acres, wile 
prevailed on approximately 322 million aCIII 

H. Bennett, 282 mi11ia. 
seriously impoverished a.od 

"£i'om an additional 775 million acres, ea 
away varying proportions of the fertile laI 
only crop land, it is estimated that erasH. 

for further practical call 

a number of insect pests • 
with all these improvements yield levels had stayed I 

All the improvemeDIS 
had barely succeeded in offsetting the decline in ... 

67-68. See also R. M. SIll 
Bulletin No. l75t 

Extension Service, The 01 
See also Wm. A. Rockie, "Soil COnservatioo .... 

Cooservation of .Natural Resources (New York, John Wiley 
There is SIiI 

in the Southeast and practically all Southern soils ­
on the upgrade. In the 1 


Shaw, PeTspectives Oft ~ 

National Resources Board, Soil Erosion, (W~ 
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Although the situation has changed today due to deliberate 
efforts by public agencies, it would be a mistake to believe 
that the soils of American agriculture are improving. In many 
parts of the nation soils are still deteriorating despite the fact 
that methods of maintaining soil productivity are known.1 

However, we are here concerned primarily with the evidence 
of soil deterioration and erosion which accounted for the stag­
nation and disproportionately slow increase of agricultural 
yields up to World War II. 

In 1934 evidence of erosion (with a loss of from one-fourth 
to three-fourths of the top-soil) was found on 663,2 million 
acres comprisinSj 34.8 percent of the entire country. Sheet 
erosion occurred on 855.2 million acres in varying degrees of 
severity with severe sheet erosion involving a total loss of over 
three-fourths of the top soil existing on 192 million acres or 
10.1 percent of the total land area. The major part of this 
type of eroded soil was considered unsuited for tillage. Severe 
gullying ("embodying frequent and deep dissection on agri­
cultural, cut-over and abandoned land") was found to have 
affected an area of 337.3 million acres, whereas wind erosion 
prevailed on approximately 322 million acres.ll 

According to H. H. Bennett, 282 million acres had been 
either ruined or seriously impoverished and 

"from an additional 775 million acres, erosion has stripped 
away varying proportions of the fertile topsoil. Considering 
only crop land, it is estimated that erosion has ruined about 
50 million acres for further practical cultivation. Another 

had been developed for a number of inseet pests and crop diseases. Yet 
with all these improvements yield levels had stayed the same. There was 
only one possible conclusion. All the improvements that had been made 
had barely succeeded in offsetting the decline in soil productivity that was 
taking place. ibid., pp. 67-68. See also R. M. Salter, R. D. Lewis and 
J. A. Slipher, Our Heritage, The Soil. Bulletin No. 175 (Third Edition, revised 
June 1941), Agricultural Extension Service, The Ohio State University, 
p. 5. Sec also Wm. A. Rockie, "Soil Conservation", in G. H. Smith, (ed.) 
Conservation of J(aJurai Resources (New York, John Wiler. and Sons, Inc., 1958). 

1 "The problem varies by region.... There is sull much serious erosion 
in the Southeast and practically all Southern soils need further improvement. 
Much of the Northeast is on the upgrade. In the rest of the nation soils 
are still deteriorating." Shaw, Pers~tives on Conservation, 0/1. cit., p. 16-71. 

J National Resources Board, Soil Erosion, (Washington, D. C., U. S. G0vern­
ment Printing Office, 1935), p. 24. 

http:acres.ll
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area of crop land approximating 50 million acres is border­
ing on the same condition. Nearly 100 million acres more, 
still largely in cultivation, have been severely damaged by the 
loss of from one-half to all the topsoil. On at least another 
100 million acres of crop land, erosion is getting actively 
under way."l 

Erosion washed away annually at least 3 billion tons of solid 
material which contain large quantities of valuable plant nutri­
ents such as phosphorus, potassium, nitrogen, calcium and 
magnesium.2 

As a result of this washing away of solid materials vast areas 
of fertile land have been ruined and costly water utilization 
facilities have been injured or destroyed. Special sedimentation 
studies of the U. S. Soil Conservation Service estimate that the 
annual losses resulting from "damage and maintenance costs 
chargeable solely to the effects of soil erosion on water utiliza­
tion facilities run into tens of millions of dollars."3 We shall 
not deal here with the further consequences of the accelerated 
run-off caused by improper farm practices and deforestation 
such as the increased frequency of and damage caused by 

floods. 

Social Costs of Petroleum Production 

Turning to non-renewable resources we shall concentrate on 
evidence illustrating the duplication of capital input and certain 
technical inefficiencies which have the effect of a premature 
and accelerated depletion and an inadequate recovery of the 

deposits. 

Unnecessary Wells. As pointed out before the fugitive character 
ofpetroleum gives rise to a competitive scramble for the capture 
of the resource. In an effort to maximize his own output, 
each competitor will drill and space wells in a fashion that does 

1 H. H. Bennett, Soil Conservation, (New York, McGraw-Hili Book Company, 
1939), p. 7. For more recent estimates see Rockie, up. cit., pp. 70-71. 

2 Bennett, up. cit., pp. 9-10. 
a Ibid., p. 253. 
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not take into account the technical requiiIII 
thus precluding recovery at minimum <XlIIi 
mum rates of output from the reservoir. 
may affect adversely not only future COSI:S . 

decrease the ultimate yield of the pool. 
social costs and technical inefficiencies 
recovery of this important resource can 
random. 

In the East Texas field it is estimated 
"3,000 wells would have been sufficient 
that In the drilling of 21,000 addili 
$300,000,000 have been wasted up to ~ 
Moreover, new and unnecessary wells arel 
field at an additional cost of about $13,0l8A 
per year."l In the Oklahoma City &eM 
that 360 instead of 677 actually drilIc:d1 

been ample to recover the oil. At an a~ 
the total unnecessary expenditures for thel 
to $31,700,000.2 

An even more striking example of the high. 
drilling was found in the case of the Golden Lt 
"The competitive part of that field is reportel 
oil at a cost of 19.3 cents per barrel in alii 
cost in the non-competitive part of the fir:I 
barrel." 3 

Conservative estimates place the total OWl 

wells in the United States at between four. 
an annual cost of SIOO million, which would 

1 Petroleum Industry, Section IV, Part 17. HeariDp 
National Economic Committee, Seven-Sixth Coonpa 
U.S. Government Printing Office, 1940), p. 9529. (~ 

2 Petroleum InvestigaJion, Hearing before a Su~ 
on Interstate and Foreign Commerce, HoWIe of ReI 
gress, (Washington, D.C., U.S. Government Prinlillt 
Professor McLaughlin refers to estimates according • 
expenditures in the Oklahoma City field are' plaizli 
the middle of 1930. See TNEC Hearings, up. m., Sedi 

a See E. L. Estabrook, "Unit Operation 
(Petroleum Dev. Tech. 1931), p. 44. (quoted from N 
mittee, Energy Resources and National Policy, (\11 
U.S. Government Printing Office, p. 191 n. 

i 
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M"der- not take into account the technical requirements of the field, 
more, thus precluding recovery at minimum costs and ultimate maxi­
If the mum rates of output from the reservoir. Rates of recovery 
other may affect adversely not only future costs of recovery but also 
tively decrease the ultimate yield of the pool. Illustrations of these 

social costs and technical inefficiencies which have marked the 
recovery of this important resource can be found almost at 

solid random. 

mtri­ In the East Texas field it is estimated that 

and 
 "3,000 wells would have been sufficient for production and 

that "in the drilling of 21,000 additional wells perhaps 
areas $300,000,000 have been wasted up to the middle of 1937. 
ation . Moreover, new and unnecessary wells are being added to the 
ation field at an additional cost ofabout $13,000,000 to $20,000,000 
.t the per year."l In the Oklahoma City field it was estimated 
costs that 360 instead of 677 actually drilled wells would have 
iliza­ been ample to recover the oil. At an average cost of $100,000 
shall the total unnecessary expenditures for the 317 wells amounted 
:ated to $31,700,000.2 

ltion 
I by An even more striking example of the high costs of competitive 

drilling was found in the case of the Golden Lane field in Mexico. 
"The competitive part of that field is reported to have produced 
oil at a cost of 19.3 cents per barrel in comparison with the 

: on cost in the non-competitive part of the field of 5.9 cents per 
1ain barrel."3 
ture Conservative estimates place the total number of unnecessary 
the 	 wells in the United States at between four and five thousand at 

an annual cost of SIOO million, which would be equivalent to a 

1 Petroleum Industry, Section IV, Part 17. Hearings Before the Temporary .cter National Economic Committee, Seven-Sixth Congress, (Washington, D.C., 
lUre U.S. Government Printing Office, 1940), p. 9529. (quoted as TNEC Hearings) 

2 PetroUum InuestigoJ.ion, Hearing before a Subeommittee of the Committee 
put, on Interstate and Foreign Commerce, House of Representatives, 76th Con­

gress, (Washington, D.C., U.s. Government Printing Office, 1939), p. 354-.loes 
Professor McLaughlin refers to estimates according to which the unnecessary 

expenditures in the Oklahoma City field are' placed at $67,UUO,OUO up to 

the middle of 1930. See TNEC Hearings, op. cit., Section IV, Part 17, p. 9529. 


laDy, II See E. L. Estabrook, "Unit Operation in Foreign Fiekls,"

B-7!. (Petroleum Dev. Tech. 1931), p. 44. (quoted from National Resources Com­


mittee, Energy Resources and National Policy, (Washington, D.C., 1939) 

U.S. Government Printing Office, p. 191 n. 
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self-imposed gross production tax of about ten cents per barrel 
of oil produced.1 If the ratio of unnecessary wells to total 
wells drilled in the East Texas field is more representative-a 
ratio of twenty-one to three-and if we include the costs of the 
operation and maintenance of these wells the annual excess 
costs and the corresponding production tax would be consider­
ably higher. 

Estimates of losses resulting from the waste of natural gas 
vary from ten to twelve percent of the total gas produced.­
Total loss ofgas equalled nearly one third of the total gas utilized 
between 1922 and 1934.' 

Nor is this all. The technical wastes and social losses re. 
suIting from the drilling of excess wells and the loss of gas 
lead to a premature dissipation of pressure in the pool. As 
we have pointed out in the preceding chapter this in turn raises 
the costs ofoil production because pumping has to be introduced 
at an early stage and may render impossible the recovery of 
a substantial proportion of the oil underground. The relative 
magnitude of the permanently lost reserves may be as high as 
one-third of the total reserve.' In striking contrast to these 
losses of reserves is the fact that in fields exploited as a unit wells 
may be operated until the reserve is exhausted and the well 
turns into a gas well.1i 

In the light of the foregoing discussion it would appear that 
both the maintenance of minimum costs and of a maximum 
rate of recovery require greater adherence to technical criteria 
which are not observed in the course of competitive exploitation 
of petroleum reserves. 

Surplus Capacity and Premature Abandonment if Coal }v.fines. The 
phenomena of unnecessary wells in the petroleum industry has 
its parallel in the competitive overexpansion of coal mining 

1 N. Ely, "Legal Restraints on Drilling and Production", Reprint 
of Address delivered before Section of Mineral Law of the American Bar 
ASSOciation, Kansas City, September 28, 1937. p. 47, quoted from Pelroleum 
Investigation, 1939, p. 353, footnote 68. 

2 Ibid., pp. 400-01. 
3 TNEC Hearings (Part 17) op. cit., p. 9529. 
• Petroleum Investigation, 1934, p. 1253; See for other estimatea, p. 1240; and

pp. 1245-58. 
5 For an account of continued production of oil wells under conditions of 

unit operation in Iran see Ibid., p. 1255. 
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1 National Rcsoul'cea Committee, Energy R~ 
op. cit., p. IS. 

s Ibid., p. 17. a Ibid., p. 97. 4 Ibid., p. 96. 
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:rei. capacity. The U.S. census in 1880 first revealed the existence 
Jtal ofexcess capadty in the American coal industry. In the ensuing 
-a years "capacity continued to expand, always outstripping 
the requirements, and in the 25 years immediately preceding the 

::as First World War, the bituminous mines of the country operated 

fer- on the average only 213 days a year."l "A period of coal 
shortage and high prices during the war and reconstruction 

gas period (1916-1923) led to a further expansion of mining capacity 
only to result in drastic liquidation and acute crises long before~.' 

zed 	 the outbreak of the depression in 1929. As a result more than 
200,000,000 tons of mine capacity was forced out of production, 

re­ and 3,274 mines ... were shut down or abandoned. The 
gas closing of these mines involved the premature abandonment of 

As several hundred million tons of ... finest coals, much of which 

ises was left underground under conditions which render its subs­

::cd equent recovery possible, if at all, only at great increase in 

of cost."z During the subsequent decade no less than 4,802 mines 

ive were abandoned east of the Mississippi River and outside Ohio 

as alone before the reserves in the holdings were exhausted.3 

ese Of course, it is true that some of these losses are unavoidable 

:lIs inasmuch as even the most advanced mining techniques can 

'ell not be expected to recover 100 percent of the reserves. However, 
it is significant that responsible estimates place the extent of 

lat avoidable losses in bituminous coal at 19.4 percent of the total 

LID. reserves of bituminous coal, and 9 percent in the andlracite 
fields. 4 It must be 	 added that if more recent and moreia 
efficient methods of recovery were chosen as standards 
for the distinction between avoidable and unavoidable losses 
of reserves left underground the percentage of avoidable losses 

on 

fte 
as would increase considerably. 

Other social losses in coal minmg result from the fact that 
the more readily available top beds have often been mined 

int first. "Vhen these mines are abandoned subsidence, cave-ins, 
Iar 
IIIIr 	 pit holes, and cracks of the surface land may develop despite 

the fact that supporting pillars are left underground. Such 

rid 
1 National Resoul'ces Committee, Encrgy Resources and Nati1mal Policy, 

op. cit., p. 15.of 
2 Ibid., p. 17. 3 Ibid., p. 97. 4 Ibid., p. 96. 
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undermining and subsidence of surface land may cause serious 
damage to homeowners and farmers. This problem is still 
acute in the mining area of Pennsylvania. 

Summary and Conclusions 

Summarizing our data it can be said that there is no assurance 
under competitive conditions that the exploitation of wildlife 
resources will not be intensified beyond the critical zone at which 
hunting, trapping and fishing begin to interfere with the natural 
replacement of the resource. The history of the seal and 
whaling industries and the depletion and the almost complete 
extinction of some species in the United States are cases in 
point. 

But even if we consider renewable soil and forest resources 
which are not fugitive and to which dearly defined property 
rights can be established the market system offers no guarantee 
against social losses in the form ofdeterioration and deforestation. 
It took the deliberate effort of state and federal government to 
reverse this trend which for years made it impossible to raise 
farm yields substantially. In the field of forestry the process 
of depletion still prevails especially on small holdings of forest 
land which constitute the bulk of all forest ownership. In the 
case of non-renewable resources such as coal and petroleum a 
variety of factors contribute to an essentially similar accelera­
tion of the rate of depletion. If we consider the migratory 
character of crude oil and the fact that ownership rights to 
oil arc recognized only after its capture; the resulting rush 
to drain newly discovered oil reservoirs as rapidly as possible; 
the scattered ownership of coal reserves; and above all, the 
tendency of each owner to realize upon his property as quickly 
as pOSSible-these largely institutionally conditioned factors 
combine to bring about a neglect of future needs. In addition, 
unregulated exploitation of these resources gives rise to various 
social losses which take the form of a duplication of capital 
input (unnecessary wells), surplus capacity (in coal mining), 
the loss of natural gas and reservoir pressure and the premature 
abandonment of mines and, as such constitute social costs. 
Far from preventing the premature depI~tion of energy re-
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:nom sources, the price mechanism actually tends to accelerate the 
still rate of their utilization. Even depressed prices of oil and gas 

do not necessarily lead to a contraction of production due to 
the fact that the operation of oil wells is possible at extremely 
low (marginal) costs. Indeed, low prices of energy resources 

~ce and of their products tend to increase rather than decrease the 
Id.lifC rate of utilization of available reserves. For low prices will 
rhich not only induce consumers to use oil and coal for relatively 
toral less urgent purpo~es, but they will also make it even less profit­
and. able for the individual producer to apply technically efficient 

plete methods of production which would permit a higher rate of 
:sin total recovery of given reserves. 

The combined effect of the competitive depletion of natural 
m::es wealth is to be found, as we have pointed out, in an increase 
crty of future costs and prices and a restriction of opportunities and 
ntce choices of the next and future generations. Because of the 
lion. fact that the future is uncertain and contingent and because of 
It to the difficulties inherent in the application of the time preference 
raise calculus to an appraisal of future interests and benefits any 
ICeS$ quantification of these social costs seems to be difficult if not 
.-est impossible. l But the real question is whether such a quanti­
the fication is really necessary for practical purposes. Does the 

tna formulation of public policies with regard to the conservation 
I:l"a­ of natural wealth really require the degree of precise measure­
tory ment and quantification which the fictitious optimum seems to 
s to call for and which appeals to the canons of traditional scientific 
rush procedures? The answer is clearly in the negative. The 
ible; protection of the breeding stock in wildlife resources, the preven­
the tion ofsoil deterioration and deforestation, the optimum recovery 
:kly rate at lowest costs from a given oil pool through proper spacing 
tors of wells, the maximum recovery of coal reserves from a given 
on, 

1 The appraisal of future interests and benefits belongs to the most elusive ous type of calculation imaginable. The further the benefits and costs extend 
lital into the future the more hopeless and impossible does it become to apply the 

hedonistic calculus and mathematical calculations in terms of a social time 
Ilg), preference rate. For all practical purposes the evaluation of the future can 

only take place by substituting a present evaluation for a future calculation. ure 
What is called for is a deliberate social determination of the importance to 

)515. be attributed to future interests and future benefits in the awareness that, 

re- while the future may be uncertain and contingent it will not take care of 
itself. 
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bed, the prevention of cave-ins-these are pragmatic-technical 
optima which can be maintained but which do not require the 
high degree of precision of quantitative measurements which 
is characteristic of the formulation of theoretical optima. In 
short, what is needed is a general sense of direction in 
which to move. Such a sense of direction is provided by 
the technical necessities of social minima and the definition of 
the critical zone in the case of renewable resources and a general 
over-all appraisal of possible future requirements and future 
supplies in the case of non-renewable resources. l 

Nor is it difficult to select the appropriate techniques and 
methods of conservation that may be called for in each case. A 
wide variety ofmeasures are available ranging from educational 
persuasion, closed seasons for hunting and trapping, specific 
interdictions, the subsidization of substitutes in plentiful supply, 
taxation, price control, rationing and outright prohibitiom 
placed on the use of certain materials for low priority uses. 
Those who are inclined to object to such a policy of redistribu­
ting the use of some resources in the direction of the future on 
the ground that it interferes with the "sovereignty" and the 
freedom of choice of present consumers overlook that without 
such a policy we interfere with the freedom of choice of future 
generations. Indeed, freedom too has a time-dimension, and 
"the price of a wide choice now is a sharply constricted 
choice later on."2 

1 "Some of the most important decisions in modem land and water policy 
are of a kind which, as their predictive basis, do not require a high degree 
of quantification. Stated positively, significant policy decisions are concerned 
with successive incremental improvements in social welfare that can be pro­
jected only in terms of dir.. ction of changes, their relative speeds, and their 
sequence in time." S. V. Ciriacy-Wantrup, Conceptual Problems in Pr,yecting 
tJu Demandfor Land and Water, Giannini Foundation Paper, No. 176, University 
of California, May 1959 (mimeographed), p. II. 
~ Galbraith, in Perspectives on Conservation op. cit., p. 96. Indeed the 

whole argument that the restriction of present uses in favor of the future has 
anything to do with individual freedom belongs to those specious arguments 
which tend to replace serious analysis by moral or social indignation. It is 
part and parcel "of the desolate modern tendency to turn the discussion of 
all questions, however simple and forthright, into a search for violation of 
some arcane principle, or to evade and suffocate common sense by verbose, 
incoherent, anti irrelevant moralizing. Freedom is not much concerned 
with tail fins or even with automobiles. Those who argue that it is identified 
with the greatest possible range of choice of consumers' goods are only confessing 
their exceedingly simple-minded and mechanical view of man and his libertiea." 
Ibid., p. 96. 
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CHAPTER NINE 

THE IMPAIRMENT OF THE HUM..<\N 

FACTOR OF PRODUCTION 


THE IMPAJRMENT of man's physical and mental health in the 
course of productive activities is an old and generally recognized 
case of social costs. Indeed, it might be argued that social 
insurance and particularly legislation which provides compulsory 
compensation for industrial accidents, tend to translate these 
social costs into entrepreneurial outlays. However, this argu­
ment assumes that the acceptance of the principle of compulsory 
compensation is equivalent to guaranteeing the adequacy of 
compensation. Actually, workmen's compensation acts have 
never provided adequate compensation and it may even be 
true that the relative share of social costs borne by the worker 
is increasing if we consider the manner in which workmen's 
compensation acts are operating at least in the United States. 
In short, while protective labor legislation has expanded, the 
optimistic conclusion that it has eliminated the social costs 
resulting from the impairment of the human factor of produc­
tion cannot be maintained. 

Human Costs and the Price System 

In its economic implications the impairment of the health 
and efficiency of the worker in the course of the productive 
process does not differ from the gradual deterioration of durable 
agents of production. In both cases a progressive reduction 
or even complete destruction of the economic usefulness of 
valuable factors of production is taking place. And yet, in 
the absence of a comprehensive system of social insurance the 
market economy, operating as it does within a given framework 
of contractual obligations, tends to deal with these two cases 
of deterioration of valuable factors of production in an entirely 
different manner. Indeed, no owner of durable factors of 
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production would be willing to make use of any capital equip­
ment if some provision were not made to compensate him for 
the deterioration of his asset. Such provision is usually achieved 
by depreciation charges which provide the funds for the replace­
ment of any given fixe,d agent of production. In the termino­
logy of accounting, depreciation charges are actually said "to 
maintain intact the value of the original capital investment."! 
By furnishing a convenient and more or less satisfactory method 
of accounting for that part of the costs of production which 
results from the use of durable agents of production, deprecia­

'" tion charges enable the individual producer to see to it that 
his total monetary outlays do not exceed the returns obtainable 
from the goods and services produced. 

In sharp contrast to this treatment ofdurable agents ofproduc­
tion is the manner in which the competitive process deals with 
the impairment of the human factor. This difference is largely 
due to the fact that laborers, as human beings, are not subject 
to private ownership rights. They are free persons whose 
services may be hired but who have to provide for their own 
livelihood. If these free laborers are affected adversely by the 
productive process, there is nobody-exceptthelaborer himself­
who has any interest in insisting that an adequate "deprecia­
tion" charge be made for the impairment of his physical and 
mental health. In fact the entrepreneur, in his desire to reduce 
costs of production as far as possible, will be generally reluctant 
to consider the impairment of the physical and mental health 
of his laborers as part of the costs of his enterprise.:! Unwilling­
ness to consider the impairment of the worker's health will be 
the more pronounced, the larger the number of unemployed 
and the lower the skill and training requirements. For, under 
these coni:iitions he will find it relatively easy to replace ''worn­
out" workers by new laborers. These happen to be the condi­
tions of relatively less developed countries without a fully 

1 R. B. Kester, Advanced Accounling,(New York, The Ronald Press, Co. 1933), 
p.245. 

" It is hardly necessary to point out that this is In contrast With the conditions 
prevatling under slavery systems and feudalism, where the prouucer is likeJy 
to consider the impairment of the human factor by the productive process 
as a depreciation of the capital value of his property and thus as part of the 
costs of production. 
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developed system of labor unions and social security legislation. 
The high level of open and disguised unemployment in these 
countries makes not only for wages near or below the subsistence 
level but actually facilitates the systematic replacement of injured 
and sick workers with new laborers from the large reservior of 
unemployed. Because of his relatively weak bargaining position 
the individual worker will find it imposible to have his claim to 
compensation recognized in case of accidents and occupational 
diseases. He and his dependents will be forced to bear the 
brunt of the social costs resulting from the impairment of his 
health and from subsequent unemployment. 

In economically more advanced societies the situation differs 
to some extent. Lower rates of unemployment and a greater 
influence of workers on the political decision-making process 
are likely to increase the countervailing power of labor. Social 
legislation will force the entrepreneur to translate at least part 
of the social costs of production into private outlays. During 
the relatively rare periods of full employment and acute labor 
shortage (e.g. in war-time or post-war reconstmction periods) 
wages may be high enough to cover a substantial part of the 
impairment of the human factor of production. However, 
even under these conditions three important qualifications need 
to be kept in mind. First, there is the question of the adequacy 
of compensation acts. Even the most advanced protective 
labor legislation~with the possible exception of legislation in 
some of the Scandinavian countries-fails to cover aU workers 
and all occupations. Secondly, even those injured workers who 
are covered by provisions guaranteeing indemnification in the 
form of maximum compensation (either 'as a percentage of 
earnings or in the form of maximum payments) will see their 
actual standard of living severely undermined by a gradual 
erosion of the compensation system through rising prices over 
the years. In periods of unemployment even the most advanced 
countries tend to replace their "worn-out" laborers by persons 
out of work. Thirdly, there are always declining industries 
and declining occuptions in which the working force and 
particularly the injured or older workers find themselves in 
a precarious position and are not adequately protected by 
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seniority rules or, for that matter, by strong labor unions. 
In fact, the strength of the latter in these ir..dustries is 
continuously jeopardized and traditional systems of social 
insurance and workmen's compensation acts tend to provide 
only limited protection. 

It might be argued that entrepreneurs, in their own interest, 
will tend to provide for healthy and safe working conditions 
because damage to the worker's health reduces the latter's 
efficiency and, by the same token, increases the costs of produc­
tion. However, this arguments neglects two things: in the 
first place, private producers are under no obligation to keep 
inefficient laborers, but may simply hire new men whose efficiency 
has not yet been affected by unhealthy working conditions. 
Secondly, the introduction of safety and health protection 
devices, though ultimately contributing to higher labor efficiency 
and lower costs, will necessarily add to the producer's present 
costs and thus affect adversely his competitive position. Or, 
it might simply be more profitable to operate the plant without 
safety devices--considering even adverse effects on labor effi­
ciency-than to introduce such devices (still assuming their 
introduction to be worthwhile in terms of out~ys and expected 
"returns" in the form of greater efficiency and good will). In 
this case, as well as in the probably much greater number of 
instances where the provision of healthier working conditions 
is directly ,unprofitable in terms of entrepreneurial outlays and 
returns, the deterioration and even destruction of the human 
factor is likely to become a chronic feature in competitive 
economies if not corrected by comprehensive social legislation. 
These losses will be borne either by the injured worker, or by 
the taxpayer in the form of greater public expenditures for 
medical care, hospitals and relief. The fact that these losses 
in the absence of adequate social legislation, are not charged 
against the operating costs of private enterprise but are borne 
largely by the laborer or the community makes them typical 
social costs in the sense in which the term is used in this study. 
The most significant aspect of the "human costs" of production 
is the fact that they are to a large extent avoidable. Competent 
authorities have estimated that seventy to ninety percent of 

HUMAN FACTOR OF PBO~ 

all work injuries could be prevented by ~ 
If instead they are permitted to occur ~ 
of considerable magnitude, this is due ~ 
the actual costs of work injuries and ~ 
unwillingness or inability on the part of~ 
to bear the costs of adequate health ~ 
programs. It may be said therefore ~ 
impairment of the human factor give.; ~ 
social costs production is being subsi~ 
society. ~ 

While in general the value of the origi",:~ 
is being kept intact through the use of", 
there is no built-in tendency to maintain .. 
of the human factor of production under CIIIIIIIi 
lated business enterprise. If instead of 20_ 
heads of cattle were exposed to certaindea.llltt 
and recurrent disease, there would be _ 
incentive to adopt required preventi,,-e _ 
that the human factor of production has DlUI 

it in a market economy in a less fa"... 
machinery or cattle unless strong "a. 
political forces interfere with the free ~ 
titive process. 

"<I 
The Impairment of the Human Factor: ~ 

if Social Gosts 

It is difficult to indicate with any d~ 
possible magnitude of the social losses ca.... 
of the human factor of production in m~ 
Available statistical data on the number... 
of industrial accidents and occupational .. 
partial answer to the question as to the .. 
these social costs. Most data are inteDIIII 
total number of injured persons, the numbei! 
or the annual wage loss caused by work iojI 
do not indicate the extent to which the. 
shifted to and actually borne by the inM 
dependents and by the community. 



HUMAN FACTOR OF PRODUCTION 159 .. all work injuries could be prevented by proper safety devices . 
ill If instead they are permitted to occur and to cause social costs .. of considerable magnitude, this is due partly to ignorance of 
Ie the actual costs of work injuries and accidents, and partly to 
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of the human factor of production under conditions of unregu­-~ lated business enterprise. If instead of 20,000 workers 20,000 
III heads of cattle were exposed to certain death due to an epidemic 
II; and recurrent disease, there would be an easily calculable 
III incentive to adopt required preventive measures. The fact 
fi.. that the human factor of production has no capital value places .. it in a market economy in a less favorable position than 
~ machinery or cattle unless strong "countervailing" and 
r. political forces interfere with the free operation of the compe­
til titive process. -.. The Impairment of the Human Factor: Evidence and EstiTfllltes 

of Social Costs-R It is difficult to indicate with any degree of accuracy the.. possible magnitude of the social losses caused by the impairment 

It' of the human factor of production in modern industrial societies • 
.... Available statistical data on the number, frequency and effects.. of industrial accidents and occupational diseases offer only a 
!:Ii partial answer to the question as to the actual magnitude of 
11£ these social costs. Most data are intended to indicate the 
:II total number of injured persons, the number of man-hours lost~ 

Ir- or the annual wage loss caused by work injuries. Such figures 
do not indicate the extent to which the resulting losses are -III shifted to and actually borne by the injured worker and his 

fII dependents and by the community. 
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In the last analysis the social costs resulting from: the impair­
ment of the human factor by work injuries and occupational 
diseases depend upon the extent to which workers are covered 
by safety legiSlation and the adequacy of compensation they 
receive. Nevertheless, in view of the fact that even "adequate" 
compensation cannot undo the permanent physical impairment 
of workers and certainly does not bring to life again those killed 
in industrial accidents, it is not irrelevantto state the magnitude 
of the problem of work injuries in modem industrial society 
in terms of frequency rates and severity data. 

The number of totally disabling work injuries in the United 
States has contitrued to be near 1.9 million per year during the 
last years for which data are available (1954-1958).1 Of these 
injuries 13,300 resulted in death and around 80,000 in permanent 
impairment-the impairment varying from the loss, or the loss 
of use of eyes, hands, fingers, or limbs. The direct time lost 
from disability resulting from work injuries was 38 million man­
days in 1958. Translated into total man-days lost with allow­
ance made for the cumulative effects of permanent impairment 
or death the total time lost is approximately 160 million man­
days or the equivalent to a year's full employment of about 
515.000 workers. I Calculated on the basis of a working force 
of60 million the loss of 160 million man-days would be equivalent 
to almost nine percent of the total annual work-days. 

I t should be added that the frequency rate (disabling injuries 
per 1 million man-hours) and the severity rate (days lost per 
1 million man-hours) have shown a persistent decline since the 
end of World War II. The former is now (1959) at 6.47 as 
against 13.11 in 1935-39 and the latter is at 754 as against 1,550 
in 1935-39.8 The number of deaths per 100,000 workers has 
likewise shown a persistent decline (from a high of forty-three in 
1937 to twenty-two in 1959).' The National Safety Council places 
the total monetary losses caused by work accidents at $4.2 
Billion in 1959 of which $1.2 Billion .are wage losses. ($4.2 
Billion in 1959 would be roughly nine percent of the G.N.P5.) 

1 These and the following data are based upon calculations of the U. S. Bureau 
of Labor Statistics. Department of Labor. News from the U.S. Department of 
lAbor. February 10, 1959, No. 2703, p. 1. 

S Ibid, p. 2. a Accident Foets, National Safety Council, Chicago, 1960, p. 27. 
, Ibid., p. 27. 5 Ibid., pp. 13, 24. 
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.. A variety of direct and indirect social costs arise in connection 

I with workers' injuries. First, there are the direct costs of medical 

• and hospital care. Secondly, there are various indirect costs 
for the individual plant due to the loss of working time duringJf,. an accident and the necessary work stoppage, damage to equip­

II ment, temporary idle machinery, spoilage and wastage of 
material, lower efficiency of the new man who replaces the•

Ie 	 injured workel: and the selection and training of new laborers. 
In addition to these indirect costs which are reflected in entre­lJf 
preneurial expenses, there are the repercussions of work injuries

• on the injured worker and his family. Thus, industrial accidents 

II: may either partially or totally disable the injured worker and 

II: prevent him from earning any further income. His reduced 

• 
... earning power, in turn, may have serious consequences for the 

general econ~ic and social status of his family with all the 

... 
II subsequent effects on family life, health, and education of 

... children and other dependents. In one way or another the 
financial support of these dependents may have to be provided 

II out of public funds. Finally, there is the loss of life and the 

... physical and mental suffering due to work injuries for which 
there can be no compensation. III 

The cost of medical and hospital care, whether paid for 

III directly or indirectly in the form of insurance premiums to an 
insurance company, are entrepreneurial outlays and as such 

is 

II: 

• 

cannot be considered as social costs. The same is true of the 

:r costs caused by the loss of time and by damage to materials and 

!Ie equipment. These losses are also borne by the firm and as 
such are not social costs. However, few entrepreneurs have 
a clear conception of the nature and size of these costs of work 
injuries. Most indirect cost items are hidden and affect many 

• 	 or all productive processes. :Moreover, insofar as compensation 

• 	 and medical costs are paid by an insurance company the indi­

! 	 vidual entrepreneur is likely to consider these cost~ as outside 
his particular concern. "He realizes that insurance premium 
rates are based on experience. However, since the experience 
of the individual small employer is so small a part of the total 

! 

• 
~ on which the rates are based and since a considerable part 

of his premium goes to overhead expenses and profit, it 



I 

I 

162 SOOIAL OOSTS 011' 

is very difficult for him to obtain a 
reasonably commensurate with his 
Private insurance 
give any form of merit rating to a risk whose premium averages 
less than about $500-$750 per year. . .. 
the average small policy holder, unless he is threatened with the 
possibility of increased premiums or 
little direct financial incentive to 
of the 'indirect costs', he feels that his premium covers practically 
the entire cost of injury, and that a 
concern only to the insurer."l 

It is true that entrepreneurial outlays for in-plant medical 
services have shown a steady increase 
30 million dollars per year during the thirties 
200 million dollars per year since 
studies by the National A<lsociation of Manufacturers and the 
Liberty Mutual Insurance 
safety and hygiene programs cost 
per employee per year. 
is not that they are wrong-although 
character may be seriously questioned in view of the fact that 
they apply to large-scale enterprises only and do not take account 
of the situation in small concerns 
programs-but that they answer 
really matters from the perspective of an inquiry into the social 
costs of production are not the expenditures for safety measures 
that are being met and their positive effects but the adequacy 
and the neglect of these measures. 
present expenditure level for the prevention of work injuries 
and occupational diseases the impairment of the human factor 
would be worse. 
programs are either adequate or that social costs are not likely 
to rise with new technological developments creating new 
as yet incompletely understood health hazards. 

1 Safety Subjects, u.s. Department of Labor, Bulletin 67 
U.S. Government Printing Office, 1944) p. 15. 

% See C. Merriam, "Social Welfare Expenditures", 1957-58 in Social SeaJrity 
Bulletin. U.S. Department of Health, Education and Welfare, Washington 
D.C., October, 1959, No. 10, p. 8. 
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America's Health. President's Com.m.ilsiii. 

Vol. II, Washington, D.C., 1953­
Safety Subjects, Bulletin No. 67, op. riI., p. 

4 H. J. Magnuson, Anticipating Safety and 
Department of Health, Education 

D.C., 1960, Vol. 75, No. I, p. 73. 
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of present safety measures is perhaps best illustrated by estimates 
of the United States Bureau of Labor Standards according 'to 
which "the majority of accidents occur in plants, especially 
small ones, which have no organized safety program"l The 
fact that small concerns may find the costs of an adequate 
industrial safety and health program prohibitive may explain 
why progress has been slow and inadequate for the country 
as a whole; if so, it constitutes one of the most problematical 
aspects of small business and its survival. In any event our 
data on the unpaid human costs of work injuries in American 
industry and our doubts concerning the adequacy of our social 
security legislation is indirectly confirmed by the authors of 
the report of the President's Commission on the Health Needs 
of the Nation: "The study, control and prevention of occupa­
tional health hazards in the United States is not yet at par with 
similar activities in other countries."2 

Under these circumstances it is still true that while many 
large firms have reduced their injury rates by more Ulan ninety­
percent in recent decades, small firms as a group have shown 
relatively slight gains.3 The important point in this connec­
tion is the fact that the greater part of the working force in 
America is employed by smaller firms (employing 500 workers 
or less). It is in plants of these relatively smaller firms which 

t have not been sufficiently affected by organized safety move­
I ments that the majority of all accidents occur. In the light 
I of the experience of state and local occupational agencies that , have direct responsibility for the investigations of hazardous 
e conditions in industry, the Chief of the Division of Occupational 
:s Health, U.S. Department of Health, Education and Welfare .. speaks of "the absence of even the most rudimentary type of , industrial hygiene programs in over one half of the industrial 

J plants in the United States."4 
d 

.... 

1 H. J. Magnuson, Chief, Division of Occupational Health, Public Health 

':If Service, Washington, D.C., Private communication, September 15, 1960. 


, 2 Building America's Health. President's Commission on the Health Needs 

of the Nation Vol. II, Washington, D.C., 1953, p. 76 . 
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t H. J. Magnuson, Anticipating Safety and Health Needs, Public Health 

/Uports, U.S. Department of Health, Education and Welfare, Washington 
D.C., 1960, Vol. 75, No. I, p. 73. -
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It is true that small plants face special problems in introdu­
cing safety measures. Certainly the per capita and average 
costs of such preventive measures are much higher in small 
industries and any attempt to pattern health services to employees 
in small plants according to that of larger industries may be 
unrealistic. But the fact remains that as long as only larger 
plants can provide occupational and safety protection the 
greater part of the labor force can be expected to receive at 
best only emergency treatment in case of accidents. 

How adequate is the compensation which the injured worker 
or his family receive under existing workmen's compensation 
acts? In order to arrive at a realistic appraisal of the adequacy 
of workmen's compensation acts it is important to recall that 
the history of the compensation acts in the United States 
was marked by extreme reluctance to recognize that work 
injuries are after all costs of production. For decades it has 
been possible to shift these costs to the worker and his family 
under the restrictive interpretation of the common law. When 
the principle of compensation for work injuries was finally 
utablished the old reluctance and the fear of enacting into 
law an undue financial burden carried over into the new legisla­
tion. This fear was reinforced by the attempt of each state 
to ensure that its own legislation would not place industry at a 
competitive disadvantage in comparison with other states. The 
right of each state to enact its own compensation laws worked, 
and is still working at cross purposes with the objective of 
providing adequate coverage and adequate compensation for the 
social costs of the impairment of the human factor. 

In order to give a satisfactory answer to the question of 
adequacy it would be necessary to determine the extent to which 
existing schemes of social insurance and workmen's compen­
sation acts fail to translate the social costs of production into 
entrepreneurial outlays. In other words, it would be necessary 
to calculate the ratio of the compensation received to the sum 
total of losses sustained. In the light ofavailable data and in view 
of the lack of uniformity of existing workmen's compensation 
acts, it is impossible to arrive at an over-all percentage of losses 
compensated; all we can do is to calculate a ratio of wage losses 
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of Accomplishment" , Social SecU1'i~~ Bulle/in. t;.s.. 
Education ane! Welfare, Washington, D.C., ~1ardI. 

2 H. M. Somers and A. R. Somers, Workmm's " 
John Wiley and Sons, Inc., 1954), pp. 45-7. , 

3 A. H. Reede, Adequacy of Workmen', Co~~ 
University Press, 1947), p. 58. 
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t ­ compensated. The most important factors which lead to 
[Ie inadequate compensation are exemptions (Le. non-coverage) 

of specific employments and employers as well as of certain• 
S lllJUries. In addition, there are short periods of disabilities 
III': which are excluded from compensation as well as inadequate 
:.­ compensation scales. 
Ie Despite the expanding scope of workmen's compensation 
III detailed appraisals based upon 1940 Census data indicate that 

only approximately 27.2 million workers or about fifty-three 
IS' percent of the nation's working force were covered by workmen's 
• compensation acts. More recent estimates (for 1952) place the 
:y average coverage 	at almost four out of five civilian wage and 
III salaried workers (exclusive of railway employees as well as self­
IS employed)l. The most important categories ofworkers normally 
tk excluded are domestic and farm workers. Other persons not
• 	 covered by workmen's compensation acts of certain states are 
ly workers engaged in non-hazardous employments and employees
• of small firms as well as casual workers and public employees.
ly 

The exclusion of "non-hazardous" employments and special ex­.. .. 
 emptions in some states leads in many instances to highly arbi­

trary results and, 	moreover, accounts for an increasing obsoles­

l1li: 
cence of the law. I! Thesame result follows from varying definitions 

a 
of compensable injuries and occupational diseases which were 

II! 
originally excluded from most workmen's compensation acts. 

•
rJ,. 

Furthermore, all compensation acts provide for waiting 

periods (ranging from 3 days to 2 weeks) before any compensa­


II! 
tion can be claimed. The declared purpose of such waiting 

periods is to exclude short periods of disability, and minor dis­

abilities, to prevent malingering, and to avoid excessive over­
•

:II 
head ar:d administrative costs. However, it has been estimated 

t ­
that "for the country as a whole ... 44 percent of temporary

ID 
injuries are barred altogether ... While another 45 percent

Y are compensated, but not for[theJwaiting period."3 Practically all 
III .. t D. McCamman and A. M. Skolnik, "\\'orkmen's Compensation; 1\1"asures 

of Accomplishment", Social Seculi~y Bulletin. U.S. Department of Health,• Education and 'vVelfare, 'Washington, D.C., March 1954, p. 4. 
1$ 2 H. M. Somers and A. R. Somers, Workmen's Compensation. (New York, 

John Wiley and Sons, Inc., 1954), pp. 45-7. . 
1$ 	 3 A. H. Reede, Adequacy cif Workmen's Compensation (Cambridge, Harvard 

University Press, 1947), p. 58. 
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acts specifY time limits for the filing of claims as a precaution 
against abuses and fraudulent claims. However, these time 
limits have also the effect ofexcluding the increasingly important 
group of slow-starting and chronic diseases which may manifest 
themselves only after many years of exposure_ Such diseases 
as cancer and radiation diseases which may result from the 
cumulative effects of exposure over several decades raise difficult 
legal and medical issues which will find a satisfactory solution 
only by a comprehensive system of free medical care} 

In addition to inadequate coverage serious inadequacies 
result from the fact that workmen's compensation acts limit 
indemnification payments to maximum amounts which are 
inadequate or tend to become so as wages, costs of medical 
care and rehabilitation and the costs of living rise. Indeed, 
with prices rising, the cash, medical and rehabilitation benefits 
tend to cover steadily shrinking proportions of the actual losses 
sustained by the worker which is another way of saying that the 
share of social costs is increasing. 

As far as the compensation for loss of income is concerned 
rates differ from state to state. They vary depending upon the 
type of injuries (temporary-total, permanent-total, permanent­
partial and fatalities). All laws limit the compensation to a 
maximum percentage of the injured worker's average weekly 
earnings with specified maximum weekly payment limits, limits 
on total payments and permanent absolute time limits (except in 
several states which provide payment for life for permanent-total 
disabilities). Rates of compensation for dependents in case of 
fatal injuries vary from less than thirty-five percent to sixty-six 
percent (and seventy-five percent and ninety-seven a halfpercent 
for widows with children in North Dakota and Minnesota 
respectively) of weekly earnings and, in most instances, are 
limited as to both duration and maximum total compensation, 
irrespective of working-life expectancy.2 

The restrictive effects of these provisions hardly require any 

1 For a detailed analysis of the legal aspects of Workmen's Compensation 
Acts which lead to this corrosion of the law see H. M. Somers and A. R. 
Somers, oft. cit., and a forthcoming study by A. H. Reede's entitled S0ci41 
and Labor Legislation: An Economic Analysis. 

2 Reede, oft. cit., 1947, p. 92. 
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1 For detailed comparative studies see Soroen ~. 

p. 	66. 
2 Reede, oft. cit., 1947, p. 169. ..~ 
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Idion special emphasis. With rising wage levels the percentages of 
time average weekly earnings tend to be superseded in effect by 
I'Iant the provisions governing weekly maximums as well as other 
Difest qualifications of the law. Minimums are losing their protective 
ICUeS quality due to rising prices. Injured workers who happen to 
• the be unemployed or partially employed during the period counted 
Iicult for the determination of their average weekly earnings are being 
.non penalized. Waiting periods which are characteristic in most 

jurisdictions tend to reduce substantially the cash benefits in 
.aes some states.) Under these circumstances compensations for all 
limit types of disabilities fall far short of actual monetary losses 
I an: sustained by the injured persons and their dependents. 
dieal In cases of compensation for permanent total disability indem­
iIeed., nification falls far short of the total loss of earning power 
adits calculated on the basis of working-life expectancy. Not only is 
losses the compensation substantially below past average earnings, 
I: the but benefit scales also limit payments both as to maximum 

amounts and maximum duration which again bear no relation 
:med to working-life expectancy. Similar limitations apply to com­
I the pensation benefits for permanent partial disabilities. The most 
lCIlt­ important shortcomings are compensation at "less than 66 
to a 2/3 percent of past earnings, weekly maximums of ... $25, and 
dly periods or amount limitations in serious cases shorter than 
imits working-life expectancy. HZ 

plin Furthermore, variations from state to state introduce the 
total most chaotic and inconsistent provisions into the compensation 
e of pattern. Thus for permanent partial disabilities 
y-six 
ICeDt "the maximwn period of scheduled compensation for the 
sota loss of a foot ranges from 100 weeks in New Mexico to 250 
are weeks in Wisconsin. For a total loss of hearing it varies 

ion, from 65 weeks in Maine to more than 5 times as long in Oregon. 
Loss of hearing in one ear in Oregon is worth more than 

any loss of hearing in both ears in 5 other States. A New Jersey 
hand is worth more than an entire arm in Alabama and 

arion 
\. R. 
5M:i4l 1 For detailed comparative studies see Somers and Somers, up. cit., 1954, 

p. 66. 
2 Reede, up. cit., 1947, p. 169. 
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24 other States. The maximum monetary compensation for 
the loss of an arm at the shoulder may be as high as $37,850 
under the Federal employees' law, $18,500 under the Wis­
consin law, but only $3,600 in Maine. One eye is worth 
up 10 $10,175 in Wisconsin but in Arizona only $1,650. 
Variations of 50 percent or more are chamcteristic as between 
adjoining states."l 

In the case of death benefits variations in amounts and maxi­
mum periods range from $3,500 to $20,000 and from 200 
weeks to 780. 

"In many States, the compensation received by an injured 
worker (for the disability resulting in death) is deducted 
from the death award. The family of a worker with a broken 
back who lingers for several years before he dies is thus pena­
lized to the extent of the money paid during his life. One 
indignant union spokesman says of this provision, 'It is not 
uncommon for a widow and children to wind up with nothing 
. •. there is a premium for the family of the husband and 
father who dies quickly. . .. In these situations, workmen's 
compensation becomes a cynical farce."2 

As far as the scale of medical benefits is concerned it will 
suffice to mention that payments may be limited as to maximum 
duration and maximum amounts. The maximum period for 
which medical care must be furnished (in 18 states with time 
limits) varies from 4 weeks in Texas to 9 months in Montana. 
Financial maxima for medical care are below $1,000 in most 
states and vary from $225 in Pennsylvania to $2,500 in 
Kentucky.3 

Thus, under the extremely heterogeneous system of provisions 
governing compensation payments for work injuries in the 
United States only a part, and for that matter a declining 
proportion of the social costs of the impairment of the human 
factor are translated into entrepreneurial outlays. A steadily 

1 S..mers and Somers, op. cit., p. 7l. 

2 Ibid., p. 77. 3 Ibid., pp. 83-88. 
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1 Pennsylvania Department of Public Assistance, ""C 
Related to Standards of Public Assistance in Pcnns,IIII 
1952" pp. 4-5, cited in J. Pollack, "A Policy ~ 
pensation", Industrial and Labor Relations Review, 0cIaII!! 

2 Somers and Somers, op. cit., p. 82. 
I Ibid., p. 78, (See Chart III B) 4 Ibid., p. 801_ 
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increasing proportion continues to be borne by the injured 
worker and his family. Indeed, despite repeated liberalizations 
of the provisions of the laws, it appears doubtful whether com­
pensation payments approximate a subsistence level and 
whether the injured worker would not be forced to starve if 
he had to depend exclusively upon the compensation. These 
doubts are strengthend by the fact that in at least one state 
(Pennsylvania) maximum compensation payment benefits were 
$16.40 below the maximum relief allowance for a family of 
4, $38 below the allowance for a family of 5 and $58 below 
that of a family of 6.1 This is the inevitable outcome ofa system 
of legislation that sets maximum benefits as a fraction of average 
earnings and then proceeds to superimpose another maximum 
limi t upon the "maximum", not to mention other qualifications 
and exclusions. The net result is that with rising prices and 
wages "workmen's compensation laws are approaching a 
fiatsum system, at a low level, and doing it with complex 
formulas. "2 

Compensation for wage losses seems to be even more inade­
quate. According to a detailed calculation by Professor A. H. 
Reede the proportion of wage losses compensated has declined 
steadily since 1913(4. In Illinois, the maximum weekly 
compensation payments in cases with two children or one child 
as a percentage of average weekly earnings dropped from 
J98 to $34 between 1913 and 1952.3 For specific categories 
of work injuries official data indicate that the following pro­
portions of wage losses were actually recovered: fatalities, 
5.6 percent; permanent.total, 13.4 percent; permanent·partial 
14.0 percent; temporary, 30.5 percent; average, 13.4 percent.' 
In North Carolina, the average proportion of wage losses com· 
pensated dropped from 26.4 to 22.1 between 1940 and 1952. 
The following is the breakdown based upon Professor Reede's 
findings and calculations: 

1 Pennsylvania Department of Public Assistance, "Current Living Cos:.s as 
Related to Standards of Public Assistance in Pennsylvania, a5 of Decemuer, 
1952" pp. 4,·5, eited in J. Pollack, "i\. Policy Decision for Workmen's Com­
pensation", Industrial and Labor Relations Review, October, 1953, p. 55. 

2 Somers and Somers, op. cit., p.82. 
'Ibid., p. 78, (See Chart III B) • lbid., p. SO, 
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Proportion of Wage Loss Compensaud in North Carolina, 1940 and 
1952 (TIuII1retical)l 

Percent compensated 
Extent of Disability 1940 1952 

Fatal 19.6 15.5 
Permanent-total 24.2 21.2 
Permanent-partial 24.4 21.3 
Temporary 47.7 41. 7 
Average 26.4 22.1 

Based upon Reede, O/J. cit., 1947, p. 207 and new calculations by Reede 
for 1952, quoted from Somers and Somers op. cit., p. 81, (for a detailed 
explanation of methods of arriving at these estimates. see Reede, ofJ. cit., 
1947, pp. 195-210.' 

In the light of these data which can be supported by similar 
and in some instances even more unfavorable estimates it 
appears that the social costs of work injuries may be borne 
up to seventy-five percent by the injured workers. Indeed, in 
the case of fatal permanent-total injuries the worker or his 
survivors bear 86 and 79 percent of the total wages loss alone. 
These inadequacies and inequities cannot be justified by the 
necessity for reducing malingering and avoiding fraudulent 
claims. After all the dead do not malinger nor do the perman­
ently disabled and yet it is precisely these categories which show 
the highest percentage of unmet costs. 

The foregoing calculations concerning the relative magnitude 
of the social costs of work injuries do not include losses sustained 
by the injured workers and their families as a result of the 
failure of private insurance companies which carry the em· 
ployers' insurance against liabilities arising from workmen's 
compensation acts. Admittedly this is a problem that grows 
out of the peculiarly inadequate and inefficient method of 
solving the compensation problem in the United States. After 
all, there is no reason-except the desire to follow tradition 
and to adhere to the principle of commerical insurance where 
it has no place-to organize the system of compensation for 
injured workers through a multitude of private carriers.!! Private 

1 Ibid., p. 81. 
2 The more recent system of Social Security in the United States (i.e. un­

employment compensation and old age benefits) has moved already in the 
direction of greater centralization and eliminates private insurance altogether 
from these important fields of social insurance. 
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u 	 carriers have frequently failed with heavy losses not only to 

the injured workers, their widows and dependents,l but also 
to the insured employers in cases where the compensation act 
holds the employers liable in the event of the failure of the 
insurance company. 

Occupational Diseases and Social Costs 

The original workmen's compensation acts made no provision 
:cede for the coverage of occupational diseases. And even at the 
.ued 
. cit., 	 present time occupational diseases covered in one state may 

not be covered in others and many such diseases are still com· 
pletely outside the scope of compensation acts. A similar lack Iilar 
of uniformity exists with respect to the coverage and treatments it 

H11e of the problem of aggravating existing diseases or illnesses only 
indirectly attributable 	 to the occupation. A more thorough ,in 
analysis of the conditions under which workers injured byoccu­his 
pational diseases go without compensation would require a)ne. 
highly technical discussion of the legal and administrativethe 
problems inherent in the operation of workmen's compensation lent 
acts. Such an analysis lies, however, outside the scope of the ran· 
present study.! Suffice 	 it to say, therefore, that insofar as ilow 
workmen's compensation acts cover occupational diseases at 
all, they apply in many cases only to a specified list of diseasesude 
and they place maximum limits on the amount and duration ofned 
compensation payments. the 

These exclusions, restrictions and limitations which varyem· 
from state to state may reach such proportions that at leasten's 

oW'S in ~he case of one act (The Colorado Occupational Disease 
Disability Act) it has been said "that a disabled workmanI of 
would be better off if the Act were repealed. At least before fter 
the passage of the Act the workman had a common-lawtion 
remedy-now barred-against his employer. The Act (gives)lere 

for 
.-ate . 1 For a detailed account and estimates of losses s« J. B. Andrews, PregTlSs 

ofSlflte Insurance Funds Untkr Werkmm's Compensation, U.S. Department of Labor, 
Division of Labor Standards, Bulletin No. 30 (Washington, U.S. Govern­

.un­ ment Printing Office, 1939), p. II, and W. F. Dodd, Administration of Werkmm's 
the Cempensation (New York, The Commonwealth Fund, 1936), pp. 541-52. 

Mer 2 See however Dodd, 11/1. cit., pp. 757-83 and Reede, 11/1. cit., 1947. pp. 
45-53. See also Somers and Somers, 11/1. cit., pp. 49-55. 
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complete protection to employers from any liability for occu­
pationat diseases whatever."! 

While it must be added that adequate coverage ofoccupational 
diseases could give rise to compensation claims of incalculable 
proportions and may open the way to endless litigation and 
excessive legal Costs it is equally inadequate, particularly in the 
absence of a national health insurance system, to shift the 
losses caused by occupational diseases to the worker and his 
family. 

It is difficult to determine the possible magnitude of the 
problem of occupational diseases in modern industrial society. 
Current estimates making use of an extrapolation based on 
figures provided by governmental agencies which have the 
most comprehensive statistics on occupational health (notably 
the California State Department of Health and the United 
States Navy Bureau of Medicine and Surgery) suggest a national 
incidence of between 200,000 to 400,000 easily recognized 
cases of occupational diseases per year2 or roughly three to 
six percent of the total labor force. Estimates by the Bureau 
of Labor Statistics place the number of man-days lost due to 
occupational diseases at two percent of the total direct time­
loss due to non-occupational diseases (or roughly 7.5 million 
man-days).3 

But these data do not take account of the fact that the occupa­
tional origin of many diseases is only inadequately, if indeed 
at all, recognized. Occupational diseases resemble the environ­
mental diseases caused by air and water pollution. They 
develop slowly; they have a long period of latency between 
exposure and the appearance of damaging health effects. It 
may take years and even decades before the latter manifest 
themselves in some cases. Understanding of these diseases with 
long periods of latency is still rudimentary. 

In addition to the older occupational health hazards there 
are the increased industrial radiation hazards which may create 
chronic diseases with long latency periods. Similarly, the 

1 Quoted by Somers and Somers. op. cit., p. 52n. 

2 Magnlllion, cit September 5, 1960. 

• Somers and Somers, oj). cit., p. 218. 
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a::u- occupational diseases connected with automation are still 
unknown. 'Will automated industries, by placing a higher 
emphasis on close concentration and attention suhject workers ....... 

to greater nervous strain and tCllSion or will the automated 

and factory of thc future lead to greater boredom and monotony and 

I the heighten the health problems associated with sedentary occupa­

the tions? Will the increased strain and tension give rise to a 

I his greater incidepce of heart diseases, peptic ulcers and vascular 
disturbances? Or will the automated factory of the future 

the with its push-button features and its greater cleanliness in general 

:iety. reduce the exposure to and incidence of work injuries and 

Lion occupational diseases? What indeed are the psychological 

~ the hazards of the work in a highly automated work process? There 

tably seems to be no clear-cut answer to any of these questions at 

llikd the present time. Suffice it to point out merely that the role 

ional of stress and strain as a source of disease is generally recognized. 

rUzed Thus, muscular and nervous stress often result in injurious 

:eto fatigue, nervous disorder, greater susceptibility to industrial 

IttaU and non-industrial diseases and accidents and other physical 
Ie to Injuries. Furthermore, there are the negative effects resulting 

time­ from irregular employment and "the related injury inflicted on 
illion the physique and morale of the worker by sandwiching periods 

of over-exertion between intervals of idleness."l 

:upa­ Industrial noise is another case in point which illustrates the 

ldeed particular difficulties encountered in the determination of causal 

iron­ relationship betweens occupational exposure and disease. Thus, 

They exposure to industrial noise may not only increase the general 

ween stress and strain which accompanies the work process but it 

ts. It may also produce a loss in the auditory capacity. However, 

nifest the effect may vary depending upon the length of the exposure. 

with Thus a short-term exposure to high intensity noise may produce 
a hearing loss that is usually transi tory in nature but if exposure 

there is sufficiently long and severe the loss of hearing may become 

!able 

permanent.2 
~reate 

, the 
1 J. A. Hobson, WOTk and Wealth A Human Valuation (New York, the Mac­

millan Company, 1914), p. 80. 
2 According to a study of inmates in four federal penitentiaries reported 

by H. J. Magnuson, Chief, U.S. Public Health Service in Scope Week(" Sep­
tember 2, 1959, p. 3. 
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Despite the development of preventive methods cases of lead 
poisoning occur every year. There are today (1960) no less 
than 10,000 distinct chemical compounds in use in industrial 
production of which but a few hundred were known as recently 
as twenty years ago.1 Not a few of these compounds are toxic 
or potentially toxic and will give rise to an increasing incidence 
of specific syndromes of occupational diseases. The possible 
magnitude of the problem of occupational diseases in modern 
industrial society is still far from being adequately explored and 
understood: While some of the older cases of occupational 
health hazards seem to be fairly well established new techno­
logical developments, new products and new processes conti. 
nuously add to the host of industrial toxic substances to 
which the worker is exposed. Among the older hazards that 
have continued to be present major sources of occupational 
diseases are industrial poisons, and non-poisonous dusts. As 
early as 1935 it was established that there are poisons that is 
"raw materials and products, by-products and waste products 
which in their extraction, manufacture and use in industrial 
processes, notwithstanding the exercise of ordinary precaution, 
may find entrance into the body in such quantities as to en­
danger, by their chemical action, the health of the workmen 
employed".! "One of these industrial poisons, lead, is in daily 
use in about 150 trades, causing 'painters' colic', 'wrist drop' 
or even death. In dusty trades, from silk weaving to quarrying, 
non-poisonous dusts may infiltrate and by mechanical irritation 
atTect the health of the workers. In fact, one ofthe most common 
of these diseases is silicosis which has remained one of the most 
important occupational diseases in the United States in 
terms of disability, human sutTering and compensation 
costs.3 

1 H. J. Magnuson, Sept. 15, 1960, cit. and L. I. Dublin and R. J. Vane 
Occupation Hazards and Diagnostic Signs, U.S. Department of Labor, Burea~ 
of Labor Statistics, Bulletin No. 582. (U.S. Government Printing Office 
Washington, 1933), pp. 1349. ' 

2 J. R. Commons and J. B. Andrews, Prindplu of Labor ugisltUion (New
York, Harper and Brothers, 1936), p. 166. 

I Magnuson, Anticipating Safety and Health Needs, op. cit., p. 70. 
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lAbor's Progress and SO/1Ul Basic Labor Probkms (New 
Co., Inc., 1938), p. 404. < 

2 Ibid., p. 404. 3 Ibid., p. 417. . 
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of lead The Social Loss~s oj Woman and Child Lahor 
no less Substantial agreement exists as to the general character of 

austrial social losses caused by the industrial employment of women 
~ently and children. "The distinctive physical characteristics of 
roe toxic women make them more susceptible than men to certain indus­
cidence trial hazards. Noise and vibration probably have a more 
possible detrimental effect upon their nervous system; long periods of 
lIIOdern standing or sitting have been demonstrated to be injurious to 
mand them and their offspring; overstrain is more likely to produce 
.nonal organic disturbances; and there is respectable medical opinion 
techno- that women exhibit greater susceptibility to some industrial 

conti­ poisons than do men."I In view of these facts, it is not sur­
laS to prising to find that morbidity rates are substantially higher 
lis that for working women than for non-working women and that 
.tional the infant mortality among children born to working women 
II. As is similarly higher. 2 


that is The social losses resulting from the employment of children 

:oducts and young persons are equally significant. "When children 

lustrial leave school at an early age and seek gainful employment, 

wtion, their opportunity for normal physical development ... is 

10 en­ curtailed. Normal family life very often is disrupted. Frequently, 

rimen thrown into environments that are conducive to harshness, 

l daily crudity, roughness and disrespect for the privileges and immu­

drop' nities of others, child workers are likely to become juvenile 

rying, delinquents and public charges."3 In addition the gainful 
tation employment of children usually implies a restriction of opportu­
mnon nities for education. As a result oflimited educational opportu­
~ most nities, their mental faculties are not fully developed; adaptabi­
ICS in lity to occupational conditions is reduced and general producti­
ration vity in later years lessened. Moreover, child labor is not only 

responsible for raising the accident rates of the trades in which 
children work but also results in bad health of the children in 
later years because "undeveloped muscular and nervous systems 

Vane, 
ltureau 
Office, 

1 H. A. Millis and R. E. Montgomery, Tiu Ecorwmies of Labor, Vol. I, 
{New Labor's Progress and Some Basic Labor Problems (New York, McGraw Hill Book 

Co., Inc., 1938), p. 404. 
l Ibid., p. 404. 3 Ibid., p. 417. 
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are unable to resist the strain incident to many industrial 

occupations...." 1 

Thus the employment of women and children gives rise 
social losses which go far beyond those sustained by the individual 
woman or child laborer. By disrupting family life and 
preventing the full mental d~velopment of young 
woman and child labor may have particularly far-reaching and 
detrimental effects upon society and future generations. 

While cultures differ in the extent to which they employ 
women and children in different occupations and while 
underdeveloped world makes extensive use of both, the fact 
remains that the industrial system has not put an end to this 
type of employment. Existing legislation still varies 
"in the standards of conditions which they set up for the em­
ployment of boys and girls. They are also extremely uneven 
in the occupations to which they apply. Some 
extend to all gainful employment. Many, however, 
only to specified establishments or occupations, or exempt certain 
types of employment, such as work in agriculture, in domestic 
service in private homes, in the sale and distribution of news­

papers and magazines. Thus, even within a state, a 
labor law may not apply equally to all children."2 

Summary and Conclusions 

In the light of the preceding discussion it is still correct 
say that modern industrial production tends to give rise to 
serious impairment of the physical and mental health of the 
individual worker. Among the more important 
human costs of production are the harmful effects of industrial 
accidents, occupational disease~ and the employment of women 
and children. In its economic implications such impairment 
of the physical and menta 1 health of human beings does not 
differ from the deterioration of non-human durable agents of 
production. And yet, whereas the depreciation of the latter 
tends to be translated into entrepreneurial outlays by 

1 Ibid., p. 418. 
2 L. Manning and N. Diamond, State Child-Labor Standards, 

ment of Labor, Child-Labor Series, No.2 (Washington, U.S. 
Printing Office, 1946), p. 5. 
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trial of depreciation charges, damages to persons would remain 

unaccounted for in private costs if the competitive process were 
fie to left to itself. As a matter of fact, in the absence of protective 
idual labor legislation and compulsory social insurance these human 
d by costs of production not only would be shifted to, and be borne 
'SOns, by the individual but would also be considerably greater than 
i and they are at present. Workmen's compensation acts, by placing 

upon the employer the financial responsibility for work injuries 
aploy regardlellS of fault have had the effect of translating someof these 
: the human costs of prodution into entrepreneurial expenditures. 
fact Despite the fact that a considerable extension of protective 
this labor legislation has taken place in recent decades all available 

idely evidence points to the conclusion that the present scope and 
em­ operation of existing laws still permits the shifting of the major 

even part of the human costs of production to the injured worker 
Dons and his dependents, or to the community. 
pply The fact that social costs resulting from the impairment of 
rtain the human factor have remained high and indeed are likely to 
estic increase in the future is not contradicted by important reduc­
cws­ tions in the incidence of work injuries and the effective reduction 
IUld- of specific occupational' diseases. As we have pointed out 

injury trends have shown a downward movement during the 
last fifteen years. Both the frequency and severity rates of 
work injuries have been declining. This decline supports the 

t to conclusion that many of the work injuries can be avoided and 
toa that industrial development and progress do not have to be 
. the purchased at the price of increasing social costs in terms of an 
!lese increasing number of disabling injuries and loss of human life. 
trial Many occupational hazards have been eliminated or at least 
nen considerably reduced. Workmen's compensation acts have not 
lent been without effect. Industry has taken cognizance of the 
not fact that industrial hygiene and safety measures may actually 
i of pay for themselves. Indeed there are specific instances which 
tter demonstrate in a dramatic way the effects of a vigorously 
ans enforced safety and accident prevention program. l 

I Thus, the ruling of the New York ~ourt of App~ls ~hat a loss of hearing 
from industrial causes was an occupatIOnal disease IS said to have promptedan­

nrnt 	 a vigorous program .of noise control o~ the p~rt .of the New Y(jrk ~hipbuilders 
and others in the nOIsy trades. For thiS and Similar advances In speCIfic cases 
see Somers and Somers op. cil., p. 233 and pp.214-15. 
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It is true nevertheless that the remaining weaknesses of 
social legislation are due to difficulties and obstacles which 
the competitive calculus places in the way of the development 
of an adequate system of industrial health legislation. As 

long as individual firms have to be concerned primarily with 
their relative competitive position, as long as state legislators 
are trying to protect industries in their respective states, as long 
as safety programs and their administration and enforcement 
at state, local and federal levels remain uncoordinated and 
decentralized, in short as long as industrial health programs 
are guided by competitive cost-price calculations they will not 
be adequately expanded and the impairment of the human 
factor will neither he prevented 1101' kept at a reasonable 
minimum.1 

1 Indeed it bas been a:;serted that tIle intlusion of the competitive calculus 
into all problems of industrial safety may bluck progress toward the preven­
tion uf the human costs of production. "The plain fact, for example, that 
the diagnosis of an occupational disease may cause expense to the employer 
creates an atmosphere in which science often is subordinated to a desire to 
minimize or even to suppress knowledge which might prove the relationship 
of occupational environment to disease". Ibid., p. 77. and Building America's 
health. op. cit., p. 77. 
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IDS 	 IN THE PRESENT chapter we propose to deal with the social 

lOt 	 costs of economic fluctuations, and more specifically, with the 

ID 	 social losses brought about by technological change, unemploy­
ment and economic instability. Despite the emergence of alie 
body of literature which has contributed greatly to our under­
standing of economic fluctuations and their possible control by 
fiscal and monetary policies, the problem of economic instability 
has not lost its practical significance. For the fact remains that 
despite built-in and automatically operating anti-cyclical devices 
and a whole battery of fiscal and monetary policies, periods of 
unemployment and idle capacity have alternated with relatively 
high levels of employment. When involuntary unemployment 
affects between seven to ten percent of the total labor force and 
when more than eight percent of the insured unemployed are 
forced to live on unemployment insurance, it can no longer be 
denied that serious contractions of economic activities have 
remained a characteristic feature of business enterprise. Even if 
these periods ofcontraction do not become chronic, their general 
significance is underlined by the fact that they seem to be 
superimposed upon a less dramatic but actually more fund. 
amental process ofslow growth or chronic sluggishness with levels 
of unemployment remaining at a rate of five percent or higher. 

We need not concern ourselves with the causes of economic 
fluctuations in order to discuss the social costs of technical 
change and unemployment. For the purpose of our discussion• 

l-	 we accept the views of those economists who hold that the 
II 
I' typical operation of the competitive market economy sets the 
It 	 conditions for recurrent periods of depression, and that business
II 
II 	 cycles would occur even if such special circumstances as extreme 

income inequalities were entirely absent. 
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Suffice it to add that productive activities under modern 
conditions presuppose corporate investments which mobilize 
the nation's disposable funds through the issuance of negotiable 
securities. This process, as Veblen pointed out long agol , 

gives rise to, and feeds upon a cumulative and circular expan­
sion in the course of which investments or the purchases of 
durable means of production add to aggregate demand, thereby 
supporting rising prices, increasing profits, increasing earning 
capacity with new rounds of corporate mobilizations of dispos­
able funds following each other in rapid succession. The 
cumulative inflation of all monetary values according to Veblen 
is speeded up by increasing anticipations and expectations and 
is more than fully reflected in rising capitalizations i.e. the 
anticipated earning capacity of the corporation. Since prices 
and capitalization feed upon themselves and are also speeded 
up by repeated commercial transactions, corporate capitaliza­
tion sooner or later loses its relation to actual costs or tangible 
equipment. Instead, they become essentially what Veblen 
called a pecuniary fabric of "make·believe" which is continu­
ously threatened by the expansion of output, technological 
progress and cutthroat competition. It is these three endogen­
ous "built-in" forces which bring both the prosperity and the 
inflation of all monetary values to a halt by producing 
unemployment and idle capacity. 

Technological Change and Social Costs 

As we have just pointed out the cumulative inflation of all 
monetary values does not go on indefinitely because it is conti­
nuously threatened by three counteracting forces among which 
the improvement of the industrial arts plays a major role. 
Technological change threatens the cumulative process of 
increasing investment, increasing prices and increasing capital­
izations because it undermines the earning capacity of all those 
firms whose relative competitive position is threatened by the 

1 T. Veblen, Absentee Ownership and BusinessEnJerprise in lUcent Timu, (New 
York, The Viking Press, 1923), ch. 5. Veblen's emphasis on the cumula­
lative and "inflationary" character of the expansion phase due to the enlarged 
use of credit, goes back to his TheMY qf Busitws Enterprise, (New York, 
Charles Seribner's Sons, 1904) ch. 5. 
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1 J. B. Say, A Treatise on Political Ec~ (!Ii 
Philadelphia, John Gregg, 1827), Chapter VII, pp.2IRI 
position on the advantageous effects of machines _ 
op. cit., pp. 271-72. 

2 See P. H. Douglas, "Technological Unempl~ 
Vol. 37, No.8, August 1930, pp. 923-50. See aIIo l 
Director, The Problem qf Unemployrtumt (New York, lIIIQ 
esp. pp. 121-41. ' 

3 W. I. King, "The Relative Volume of Te~ 
Proceedings of the American Statistical Associ11twn, Vol. 28 (I 
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innovation. Improvements in the industrial arts are thus a• 
II'! double-edged sword. While they contribute to lower costs 
II: and the development of new products they also contribute to 
I important social costs by reducing the capacity of older firms• 
II-­ to remain in business and by creating unemployment among 
'IE those workers who are set free by the new techniques of produc­

If tion. It is hardly necessary to point out that these are issues 

8 which have been the subject of serious controversy among 
l- economists for a considerable period of time. The current 
I'! concern with the effects of automation has made this controversy 

once more pertinent. 

E The Earlier Controversy 

IS Accordillg to Adam Smith, and later J. B. Say, the introduc­
d tion of new machines has a tendency of reducing costs and 
r.­ prices and thereby opening the way for a rise in production. 
Ile This increase, Say poimed out, is not limited to those indus­

• tries which produced and introduced the new machine, but .. the subsequent reductions of costs and prices of commodities 
II are said to enable consumers to demand more goods and 
l­ services of other industries not directly affected by the new 
E machine. The resulting increase of production in all indus­

IB tries, according to Say, makes possible the employment of a 
greater number of workers than were originally displaced by 
the new method of production. The effects of technological 
improvements are thus presented as unequivocally beneficial 

ill not only from the point of view of society but also from the 
i­ standpoint of the individual worker whose temporary loss of 
fa employment is more than offset by his gains as a consumer.l 
e­ More than a hundred years after Say's writings, P. H. Douglasll 

M and W. I. King3 on the basis of statistical investigations arrived 
I­

1 J. B. Say, A Treatise on Political Econ01l!Y (3rd American edition,
lie Philadelphia,John Gregg, 1827), Chapter VII, pp. 26-31. For Adam Smith's 

position on the advantageous effects of machines see Th Wealth of Nations,E 
op. cit., pp. 271-72. 

2 See P. H. Douglas, "Technological Unemployment," AmWan Federalist,..I:W Vol. 37, No.8, August 1930, pp. 923-50. See also P. H. Douglas and A • 

Director, The Problem of Unemployment (New York, Macmillan and Co., 1931), 


!IIi esp. pp. 121-41.

It, 3 W. L King, "The Relative Volume of Technological Unemployment," 


Proceedings ofthe American Statistical Assotiotion, Vol. 28 (March 1933), pp. 33-39. 
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at substantially the same although perhaps more refined 
clusions. Thus, according to 
far discovered cast any doubt upon the approximate validity 
of the orthodox economic theory that the forces giving rise to 
technological unemployment tend, at the same time, to create 
a demand for new goods, and that the production of these new 
goods, normally calls for a volume or labor roughly equalling 
the quantity displaced. 
labor-saving devices increase 
decreasing the ability of workers to find jobs, such devices are 
decidedly beneficial rather than injurious to society as a whole."l 

These optimistic conclusions were not held unanimously even 
among classical economists. 
tion or the impossibility oflasting displacement oflabor by machi· 
nery in later editions of the Principles (Chapter 31). 
qualifications of the orthodox doctrine were advanced by John 
Stuart Mill andJ. E. Cairnes. 
of Smith and Say came from some of the earliest dissenters and 
critics of classical economics, namely Sismondi and ~Ialthus.2 

It remained, however, for Marx to view the introduction of 
technical improvements in relation to the pattern of the cyclical 
instability of capitalism. Indeed, 
and improved machinery is, according to Marx, 
part of the capitalist process and the decisive 
process of continuous structural change which has been the most 
significant feature of capitalist production since the Industrial 
Revolution. Technological progress is viewed 
with the aid of which entrepreneurs tend to accumulate more 
surplus value and to keep abreast in the competitive struggle. 
At the same time 
outlets for an 
(or profits). 
improvements tend to lead to a 

Ibid., p. 39. 

2 Sismondi's position has 


p. 33. An excellent swnmary of this controversy is to be found in A. Gourviteh, 
Sur~ of Economic Theory on 
Administration, National Research Project, Report No. G VI (Philadelphia, 

1940), pp. 39-79. 
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I K. Marx, Capital, (Chicago, Charles H. KCIT ani, 
2/bid., pp. 691-92. 3/bid., p. 692. 

I 
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JIl­ reserve anny of the unemployed and raise wages above the 
lID minimum level. However, teclmologic:al progress also sets into 
Iity motion tendencies in the opposite direction. By increasing the 
to amount of capital per worker (the "organic composition of 

ate capital") new machines lower the relative demand for workers 
ICW which means a lower surplus, reduced investments and ulti­
iDg mately an expansion of the reserve army of unemployed with 
IIiCe the simultaneous effect of wages falling below the minimum 
d1y level. Thus, according to Marx, the displacement of workers 
an: by technological improvements is not only functionally related 
~"I to the cyclic:al process but has ultimately the effect of swelling 
.en the ranks of the unemployed and of keeping wages at the mini­
al- mum level. In other words, "it is capitalistic accumulation 
elU­ itself that constantly produces, and produces in the direct ratio 
ant of its own energy and extent, a relatively redundant popula­
111m tion of laborers, i.e. a population of greater extent than suffices 
~ for the average needs of the self-expansion of capital, and, 
IUd therefore, a surplus-population."l This relative surplus popula­..- tion may take "the more striking fonn of the repulsion oflaborers 
.of' already employed, or the less evident but no less real fonn 
ica1 of the more difficult absorption of the additional laboring 

population through the usual channels."! In short, "the -pal laboring population ... produces, along with the accumulation 
the of capital produced by it, the means by which itself is made 

relatively superfluous, is turned into a relative surplus popula­
naI-­ tion and it does this to an always increasing extent.HI 

poD This is not the place to discuss the special conditions which 
lOR prevailed during the second half of the nineteenth century 
pc. and which led to an increase rather than a decrease of employ­
the ment as well as a higher rather than a lower level of living. 
due What Marx, writing during the first fifty years of mechanized 
;ical production in England, did not and perhaps could not foresee 
the 

:: 
were primarily four factors: first, the strong expansionist effects 
of the extension of capitalism on the rest of the world; second, 
the special role which the economic development of America 

~. 
1 K. Marx, Capital, (Chicago, Charles H. Ken' and Co., 1906), Vol. I, p. 691. 
2 Ibid., pp. 691-92. 3 Ibid., p. 692. 
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would play both as a market of goods and as an outlet until 
the early twentieth century for Europe's surplus population; third, 
the effects of trade unions and collective bargaining on the 
nature of competition among workers and the distribution of 
the national product; and fourth, the improvements of working 
conditions due to social legislation. Even without a detailed 
analysis of these factors it must be clear that the impact of 
technological change is not necessarily the same at different 
times. There can be hardly any doubt about the fact that 
the conditions which made for a rapid expansion of production 
during the second half of the nineteenth and first decades of the 
twentieth century were exceptionally favorable for a relatively 
quick reabsorption of displaced workers. l 

Furthermore, the capacity for assimilating technical changes 
depends upon a number of conditions which are not always 
fulfilled in all sectors of modern industrial economies. Thus, 
the absorption ofworkers displaced by new machinery is depen­
dent, as Say earlier pointed out, upon the subsequent expansion 
of production either in the same industry or in those branches 
of the economy which benefit indirectly from the new method 
of production. This capacity of expanding production and 
absorbing unemployed laborers is, however, determined by the 
extent to which the lower costs of production resulting from 
technical progress are actually passed on to the consumer in 
the form of reduced prices on the one hand and the responsive­
ness of the demand to lower price levels on the other. The 
extent to which savings in the costs of production are passed 
on to the consumer depends upon the character of competition 
prevailing in a particular industry. Generally speaking, it 
can be said that conditions of monopoly and monopolistic com­
petition may reduce the competitive pressure under which 
lower costs find their way to the consumer in the form of lower 

1 Whether or not the particular circumstances of the period immediately 
following Marx invalidated his doctrine or merely suspended temporarily 
the validity of his predictions is a methodological question which need not 
concern us here. For a detailed analysis of the favorable factors which 
made for a quick absorption of displaced workers up till 1914 and the ob­
stacles to such absorption see E. Lederer, Technical Progress and Unemployment. 
An Enquiry into the Obstacles to Economic Expansion (Geneva, International 
Labor Office, 1938), pp. 1-2. 
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prices. In other words, such conditions are not conducive to 
an expansion of production in response to technical progress. 
In fact, all attendant phenomena· of monopolistic competition 
such as price policies and price rigidities (especially of cost 
prices), product differentiation, restriction of output and the 
absence of "free entry" conditions in many industries, tend 
to reduce the capacity of the industrial system to reabsorb 
workers, displaced by technical improvements at some point, 
into the productive process. These considerations lend support 
to the conclusion that substantial obstacles stand in the way 
of a smooth readjustment of the economy after the introduction 
of technological changes and that these obstacles tend to increase 
rather than decrease under modern economic conditions. 

Another significant factor which tends to obstruct the auto­
matic and speedy assimilation of improved techniques of produc­

tion is the immobility of the displaced workers. For, obviously, 
the more specialized his skill and occupation and the more the 
worker is tied to his place of residence by family relations or 
home ownership, the more reluctant will he be to submit to 
changes and movements which new methods of production 
thrust upon him. 

Finally, the social and economic effects of technological 
advances can be fully understood only if they are viewed in 
relation to the cyclical instability of modern industrial society. 
Indeed, the repercussions of the technological changes are so 
fused with the general effects of the expansion or contraction of 
production that it is well-nigh impossible to isolate them in 
practice. As a matter of fact, it is probable that the favorable 
effects of technological improvements upon labor actually 
precede, or coincide with, the introduction of the new method 
of production. Thus, it has been suggested that "the greatest 
stimulus to demand for labor is given by technological change 
while it is being introduced, while the instruments designed to 
embody it are under construction; and the stimulus is given 
through that construction, through the demand for capital 
goods which it implies, and through the impulses it thus gives 
to a general boom in business. The greater the volume of that 
construction and of that demand, the more powerful is the 
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boom and the greater the demand for labor."1 
as Marx pointed out, the actual displacement of laborers after 
the introduction of technical changes may be felt only in the 
ensuing depression. 

The foregoing discussion leads 
conclusions. 
of technological improvements are 
times considerably less beneficial than is often assumed. 
any event, "a facile dismissal of the problem on the assumption 
that an 
with reemployment of all displaced productive factors 
longer possible."2 

Secondly, the impact of technological 
ascertained by questionnaires and 
The effects of technical change in 
over so vast an area 
are so interrelated with the consequences of other changes and 
business movements that neither 
general investigations into labor productivity and the displace­
ment and absorption of labor by new methods of production, 
and still less studies based upon questionnaires and interviews 
of dismissed workers,3 are capable of determining even approxi. 
mately the impact of technical advances. 

Third, traditional economic 
attention upon the problem of ultimate readjustment 
have led the treatment of technical change into a blind alley. 
For, even if the introduction of new techniques of production 
is ultimately followed by some kind of readjustmem and 

1 Gourvitch, op. cit., p. 194. 
2 F. C. Mills, "Industrial Producti,'ity and Prices, "Journal of th•.·Imtrictlll 

Statistical Assodation, June 1937, Yo!. 32, :\0. 
3 The industrial worker can hardly be 

cause of his ullt>mp)oyment or the n'ason 
"a lillIe reflection will •.. show that only in a minority of cases 
be able to recognize the technological changc responsible for thcir dismissal. 
For this it would be necessary that machines be introduced in 
plant under the eyes of the workmen and that dismissal be affected imme­
diately after." J. A. Schumpeter, Business C,ycies, 
Moreover, as F. B. Garver, after 
may simply mak" unnecessary the hiring of new 
leave their job. Journal of the Ameruan Statistical 

(New York. The Ronald Prrss Company, 1938). itStipp!', p. 4Q. 
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by an increase in the demand for labor somewhere in the 
economic system, the real question is rather how quickly and 
how smoothly such reabsorption and readjustment is likely to 
take place. Our analysis so far indicates that the disappear­
ance of the exceptionally favorable conditions for a rapid 
reabsorption of displaced workers and the development of 
certain monopolistic practices have considerably reduced the 
capacity of business enterprise to readjust and adapt itself 
to technical changes within relatively short periods of time. 
It is, therefore, not only possible but probable that the 
introduction of technical improvements will give rise to periods 
of prolonged economic maladjustments and unemployment. 

The Contemporary Situation 

The foregoing conclusions gain additional support if we con­
sider the manner in which the market mechanism determines 
whether or not the introduction of technical improvements is to 
be undertaken. Two cases may be mentioned. Under com­
petitive conditions with no control of production and free entry 
of new firms, innovations will be introduced regardless of the 
(private) losses resulting from the depreciation which the new 
method causes to the value of existing capital equipment. Entre­
preneurs who delay the introduction of new techniques until 
they have fully amortized the original value of their old equip­
ment (or, what amounts to the same thing, until savings in costs 
expected from the new method are sufficiently great to compen­
sate for the remaining value of old equipment) will· be forced 
out of business by new firms not burdened by obsolete equip­
ment. In fact, under competitive conditions technical improve­
ments will be introduced as soon as the prospective average 
total costs of production (with the new equipment) are low 
enough to permit the recovery of the new capital in a relatively 
short period of time. In short, no attention is paid to the 
financial losses resulting from the depreciation of the value of 
capital already invested. l 

~ For the detailed analysis of the factors considered in connection with 
innovation decisions see Eugene L. Grant, Prindpks of Enginuring.Economy, 
(New York, The Ronald Press Company, 1938), cbs. 14 and 15. 
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in one way or another exercise control 
when conditions of free entry of new firms and new investments 
are not fulfilled, the innovating firm does take into consideration 
those financial losses which result from the fact that the new 
technique renders obsolete the 
use. And even 
value of the original investment but only by that part which 
is not yet fully accounted for by the sum total of past deprecia­
tion allowances, these losses 
entrepreneur will take into account the losses caused by the 
obsolescence of existing capital equipment in 
replacement by new 
we consider the case where the original investment was financed 
by the issuance of bonds. 
the fixed charges for interest and amortization continue regard­
less of whether or not new 
Evidently the situation is essentially the same if the financing 
of the original investment was made by stock issues. 
only if the economies expected from the new 
sufficient to compensate also for the financial losses caused by 
the obsolescence of existing capital will the new equipment be 
introduced. In other words, 

tions. 

certain negative effects of technical change upon workers. 

To consider the losses 
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of cost-reducing improvements should be determined 

basis of a 
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Whenever competition is imperfect, i.e. when entrepreneurs 
over production and 

capital equipment already in 
though these losses are not measured by the 

may be substantial. That the 

considering its 
equipment is easily demonstrated when 

For in this instance it is dear that 

equipment is substituted for old. 

Hence, 
equipment are 

under conditions of imperfect 
competition the replacement of old techniques of production 
by new ones tends to be slower than under competitive condi· 

However, from the point of view of the analy~s of social costs, 
it is significant that in both cases the introduction of new equip­
ment proceeds in terms of a cost calculation which fails to take 
into consideration two important kinds of social costs of techno­
logical progress, namely, those resulting from the depreciation 
of existing capital equipment owned by other firms and from 

resulting from the obsolescence of 
existing equipment as social costs calls for further explanation. 
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on the 

comparison of the prospective average costs with the 

UNEMPLOYMENT AND SOCIAL ~ 
costs (including repair and increased °3
in the continued use of the old equi 
possible social losses due to the 0 

In support of this view it is usually 
to the owners of the old equipment is 
gain to consumers who obtain their p 
Such a comparison of gains and losses IDaJ' 

timeless analysis. However, if the cunn.aa. 
a periodic curtailment of the earning caparitl 
with old equipment are considered, the' 
ments irrespective of the devaluation 01 
appears in a different light. In fact, to .. 

such periodic curtailment of the ea.rninc-4I 
firms leads to bankruptcy and failure the.. 
logical progress merge into the social ~ 
cannot be distinguished from them. I 
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discarded only after it is wom out compll 
fullyamortized.3 What we wish to ~ 

~ A. C. Pigou, Economics of Welfare, op. cit., pp. .. 
and Fred M. Taylor, On the &ofUJ1lli& TIwry of s.iII 

2 The nature of these repercussions resulting .... 
of the earning power of older establishments bas oIiI:IiIii! 
by those authors who consider technological ~ 
primary cause of the business cycle. Veblen. tOri 
that the progressive improvement of the industrill~ j 
discrepancy between the current earning powt:t • 
ization of older finns make for a more or less pn:!IIIIIIII 
sion under the fully developed regime of the a..I 
affairs which is mitigated only by speculative ~ 
freer supply of the precious metals or by an inflatioat 
facile use of credit instruments as a subsidiary ~ 
T. Veblen, The Theory of Business EnJerprise .,. ciiI 
227-34. Another author who like Veblen considaI 
of capital through technological progress as de 
depresSIOn is R. Liermann, Grundsiilu dtrr F~ 
Deutsche Verlagsanstalt, 1919), pp. 755-62. It ill 
Schumpeter, whose explanation of the business c:yd 
his concept of "innovation", hardly stl'eSIiO iii 
technological improvement, obsolescence, capihl\
although he describes in considerable detail the,
the "old" firms. See J. A. Schumpeter, BruiaeIIi 
Chapt. IV, esp. p. 134. 

3 Nor do we think that Pigou's arguments 011 t 
Pigou points out that if allowance has to be made: 
the improvement causes in the value of ~ 
shown for attempts to make the authorization or. 
railway companies compensating existing canals, .. 
omnibuses in the interest of municipal tramwaJIII 
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I:IlC:Un costs (including repair and increased operating expense) involved 
II and in the continued use of the old equipment irrespective of any 
DtDts possible social losses due to the obsolescence of the latter. 
ratioa In support of this view it is usually pointed out that the loss 
~ IIIICW to the owners of the old equipment is offset by an equivalent 
dyin gain to consumers who obtain their products at lower prices.1 

"the Such a comparison of gains and losses may satisfy a static, i.e. 
IdUch timeless analysis. However, if the cumulative repercussions of 
n:cia. a periodic curtailment of the earning capacity of firms operating 
t the with old equipment are considered, the introduction of improve­

ments irrespective of the devaluation of existing equipment"the 
11K' ib appears in a different light. In fact, to the extent to which 
when such periodic curtailment of the earning capacity of existing 
mad firms leads to bankruptcy and failure the social costs of techno­
r that logical progress merge into the social costs of depressions and 
pd­ cannot be distinguished from them. 2 

/' old. We do not suggest that durable capital equipment should be 
ncing discarded only after it is worn out completely and has been 
rata; fully amortized.3 What we wish to emphasize is the fact that 
klan: 

1 A. C. Pigou, &o1llJmics of Wdfare, op. cit., pp. 188.190, and Oskar Lange 
D by and Fred M. Taylor, On tM &01llJmic Theory rif Socialism, oft. cit., pp. 111-14. 

2 The nature of these repercussions resulting [rom the constant reduction 
nt be of the earning power of older establishments has often been analysed especially 

by those authors who consider technological change and innova,ion as thecrfttt 
primary cause of the business cycle. Veblen, for example, held the view 

!dion that the progressive improvement of the industrial process and the resulting 
discrepancy between the current earning power and the accepted capital­ondi­ ization of older firms make for a more or less pronounced but chronic depres­
sion under the fully developed regime of the machine industry-a state of 
affairs which is mitigated only by speculative movements of prices "through a 

costs, freer supply of the precious metals or by an inflation of the currency, or a more 
facile use of credit instruments as a subsidiary currency mechanism." Seequip­ T. Veblen, The Theory of Businm Enterprise op. cit. p. 235: cf. also pp. 

• take 	 227·34. Another author who like Veblen considers the rapid obsolescence 
of capital through technological progress as the principal eause of thedmo­ depreSSIOn is R. Liefmann, Grundsiilze fier Volkswirf.scllf-!I~khTe, II, (Stuttgart, 

ation Deutsche Verlagsanstalt, 1919), pp. 755·62. It is interesting to note that 
Schumpeter, whose explanation of the business cycle is based entirely upon

from his concept of "innovation", hardly stresses this relationship between 
technological improvement, obsolescence, capital losses and depression'S. 
although he describes in considerable detail the effect of innovation upon 

ee of the "old" firms. See J. A. Schumpeter, Businen Cycles, op. cit., Vol. I, 
Chapt. IV, esp. p. 134.ltion. 

3 Nor do we think that Pigou's arguments on the subject are convincing. 
Pigou points out that if allowance has to be made for the depreciation which 
the improvement causes in the value of existing plant, "reason would be 

1 the shown for attempts to make the authorization of railways dependent on the 
railway companies compensating existing canals, for refusals to license motor 

~eness 

h the 
omnibuses in the interest of municipal tramways, and for the placing of 
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WIder competitive conditions only a smaIl proportion of the 
capital losses caused by the introduction of new machines 
enters into the cost accounting of the entrepreneur; the bulk 
of these losses has to be borne by other firms in the form of a 
progressive depreciation of their capital equipment. 

Other social costs are revealed if we consider briefly the 
effects of technical change upon the worker. Quite apart from 
the net effect which technological improvements are likely to 
have upon total employment and job security, one thing appears 
certain: innovations and the increasing use of machinery have 
had the effect of reducing the skills required in the process 
of modern production. In fact, particular skills have become 
obsolete and occupations which formerly could be filled only 
by a limited number of trained workers can now be occupied 
by less skilled laborers. This, however, is merely another 
way of saying that the competition among workers tends to 
increase-a fact which is bound to be reflected in lower wages. 
The outstanding historical example is the introduction of machi­
nery during the initial stages of the Industrial Revolution which, 
by opening the way to woman and child labor in the manu­
facturing process, led to a continuous increase of competition 
among workers, depressing wages often to the level of starva­
tion. However, it would be a mistake to believe that the 
introduction of machinery had these results only during the 
Industrial Revolution. Virtually every technological advance 
and especially automation tend to render particular skills and 

hindrances in the way of eleclric lighting enterprises in order to conserve 
the contribution made to the rates by municipal gas companies." See A. C. 
Pigou, Economics of Welfare, op. cit., p. 188. The answer to this argument 
was given by J. A. Hobson in 1913. Hobson, whom Pigou criticized for 
empnasizing the necessity of making allowance for the depreciation of existing 
capital equipment, replied as follows: "t\ municipality faced with a proposal 
to scrap its present expensive plant ill favor of a new plant which will work 
at slightly lower cosls, will properly take into consideration Ihe unexhausted 
value of the existing plant, upon the capital value of which interest must be 
paid whether it is scrapped or not. If that unexhausled value is great, the 
new plant will rightly be substituted more slowly than if the unexnausted 
value is small, for the interest on this capital. if considerable. will outweigh 
a slight economy of working cosls in the case of the new plant. In a word, 
it is evident that the cost of scrapping must enter into considerations of business 
policy. Under competitive industry, however, it is not taken into account. 
The former, not the latter, represents the social policy as regards rate of 
improvements." SeeJ. A. Hobson, Gold, Prices and Wager (London, Methuen 
and Co., 1913), pp. 107-109. 
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1 For lactual evidence on this point see TecluwIbtt.:I­
Power, Pan 30, Hearings before the Temporary NaIiII 
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D.C., U.S. Government Printing Office, 1940), .. 
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UNEMPLOYMENT AND SOCIAL COSTS 191.. occupations obsolete and increases the competition among the 
lIS displaced workers. Laborers with obsolete skills are likely 

to encounter temporary, if not permanent, unemployment.• 
a Indeed, for older workers it may become impossible to find any 

employment at all; younger workers will be forced to acquire .. new skills through retraining. If technical changes lead to- the disappearance of entire industries and if reemployment.. opportunities are available only in other localities, displaced 
lIS workers have to acquire not only new skills but, at the same 
ft' time, will have to pay the costs of moving to other localities. 
is In fact, technical progress may leave entire communities and 
K industrial areas stranded and create the conditions of "ghost 
It" towns."1 It is needless to say that none of these costs of transi­
1:11 tion tends to be reflected in private costs, indeed they fail to 
a' be taken into account in entrepreneurical decisions as to whether.. or Hot and at what speed technological improvements are to be 
S­ introduced.2 

Ii­ The fact that technological change gives rise to serious social ... costs which have traditionally been borne by the displaced 
a­ workers and their families has fOWld belated recognition in the 

European Community for Coal and Steel. Realizing that -a- these social costs are shifted to the economically weaker elements 
Ile of society where they arouse legitimate opposition to change 
lie and emhittered labor relations, the treaty establishing the 
lIZ European Community provides for "readaptation' payments. 
III 

1 For factual cvidcnce on this point see Technology and COfICtI1IlmJiofl of EcollOl'lli: 
rR Power, Part 30, Hearings before the Temporary National Economic Commit­
C. tee, Congress of the United States, Seventy-Sixth Congress (Washington, 
~ D.C., U.S. Government Printing Office, 194:0), pp. 17229·17232. 

2 As pointed out earlier in the chapter dealing with the general nature and 
~ significance of social costs, this neglect and shift of the social costs of transition -al and adaptation to other persons or to the community is not limited to the- case of technological change. It is rather a common phenomenon in the 
Iai free market economy and accounts for example for much of the persistent 
be opposition of large groups of industrial producers and laborers to the removal 
!he of barriers oC international trade in the interest of a greater international 
Iai division of labor. Such opposition is based upon the realization of the fact 
ish that the competitive process offers no assurance to the individual worker 
nl. or entrepreneur whose job or business may be eliminated in the COtlIlle of 
IOIIi the transition made necessary by the importation of goods from abroad, that 
IlL they will receive adequate compensation for their sacrifices either in terms 
01 of temporary financial support or in terms of an adequate share in the ultimate 

!ell benefits resulting from the better utilization of resources incident upon the 
more effective international division oC labor. 
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These payments are' designed not only to forestall the develop­
ment of depressed areas but also to ensure the re-employment 
and smooth transfer of displaced workers from one job to 
another. With these ends in view the treaty introduced a new 
policy which provides for (I) the payment, for periods up to 
fifteen months, of "waiting allowances" which are considerably 
higher than normal unemployment benefits and do not depend 
upon any previous direct contribution from the workers con­
cerned but are financed out of the general resources of the 
High Authority and the respective goverrunent; (2) allowances 
for retraining for new jobs; (3) payments for travel, the moving 
offurniture and the reinstallation in a new area; (4) investment 
loans for new industries to absorb labor even outside the fields 
of coal and steel; and (5) housing programs and the introduc­
tion of a European Labor Card in order to encourage and 
facilitate labor mobility. This policy of the European 
Community for Coal and Steel which contrasts sharply with the 
absence of similar provisions in other countries including the 
United States is a measure of the failure to take sufficient account 
of social costs oftechnical change. It is safe to say thatthecurrent 
transition to automated factories in Europe and America would 
be facilitated by a similar policy of "readaptation".l 

Before examining these social costs it is necessary to return 
to the question of whether or not the social costs of technical 
progress are inherent in dynamic change. Schumpeter, for 
example, holds with Marx that the most essential aspect of 
capitalism is its inherent tendency of dynamic change. In 
fact, according to Schumpeter, the fundamental impulse that 
sets and keeps the capitalist engine in motion comes from 
various innovations such as "new consumers' goods, the new 
methods of production or transportation, the new markets, the 
new forms of industrial organization that capitalist enterprise 
creates.":! It is these "innovations" and the manner in which 

1 For a critical account ofthe operation of the new approach to technological 
unemployment and its social costs in specific countries, see "Europe tests 
New Approach to Problems of Technological Unemployment", BuLktin from 
the Europem! OJmmunity for Coal lUI4 Stul, (Luxembourg) July-August 1956, 
No. 17. 

2 J. A. Schumpeter, Capita/ism, Socialism 0114 D-OIi1 (New York, 
Harper aud Brothers. 1942) p. 83. 
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1 Ibid. , p. 83. 2 Ibid., p. 83. --1 



UNEMPLOYMEN'.r AND SOCIAL COSTS 193 

they are brought about by individual firms, which, "incessantly 
revolutionize the economic structure from within, incessantly 
destroying the old one, incessantly creating a new one. This 
process ofCreative Destruction is the es~.ential fact about capital­
ism. It is what capitalism consists in and what every capital­
ist concern has got to live in."1 

If the destruction caused by technical advances is implicit 
in the structure of the business enterprise and can even be 
called "creative", is it still possible to speak of "social costs of 
technical progress?" Schumpeter's own position seems to be 
open to more than one interpretation. After emphasizing the 
need for judging the performance of "capitalism" as it has 
unfolded through decades or centuries, Schumpeter states that 
"a system-any system, economic or other-that at eve;y given 
point of time fully utilizes its possibilities to the best advantage 
may yet in the long run be inferior to a system that does so at 
no given point of time, because the latter's failure to do so m.ay 
be a condition for the level or speed oflong-run performance.":l 
Once more this thesis seems to challenge the concept of social 
costs. It seems to assert that these costs are the price which 
has to be paid for the long-run efficiency of the system which 
by shifting social costs to the community, accelerates technical 
progress. Of course, it mayor may not do so. We know of 
no criteria in terms of which this question could find a satis­
factory and unambiguous answer. The long-run social perform­
ance of any economic system can be accounted for only by 
considering the interrelated economic, social, political and 
geographic constellation within which the system operates. 
The relative weight of any of these factors is not easily mea­
sured by statistical tools and is largely a matter of qualitative 
evaluation. The difficulty of arriving at an answer based upon 
empirical evidence is even greater; we would have to wait for 
another two or three hundred years of planned economies 
before a comparative appraisal of the over-all performance of 
socialism could be undertaken. But even accepting Schumpeter's 
thesis-assuming in other words that the social costs of 

lIbid., p. 83. 2 Ibid., p. 83. 
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production at a given point of time are actually the condition 
for the most rapid long-run rate of growth and a high level 
of performance, it would still be important to trace the social 
costs as fully as possible, to measure their importance, and to 
take account of them in the theoretical models in terms of 
which capitalist reality is analyzed. The question remains 
furthermore whether the shifting of sodal costs cannot be carried 
too far beyond the point so to speak of diminishing returns in 
terms of long-run efficiency and rate of growth and whether 
a system whose long-run spontaneity and level of performance 
is bought at the price of social costs is not inherently unstable 
(and hence inefficient) in view of the opposition it is bound to 
call forth under democratic conditions from those who are 
called upon to foot the bill of social costs. 

However, it is not necessary to lose ourselves in speCUlations 
of this kind. Schumpeter himself seems to provide an answer 
to the challenge which he raises. In his subsequent analysis 
of monopolistic practices he shows convincingly, and in oppo­
sition to the trend of most modern theories of monopolistic and 
oligopolistic competition that certain restraints of trade may 
perform important protective functions against the perennial 
gale of creative destruction. In fact, according to Schumpeter, 
there are several situations in which restraints of trade exercised 
by old concerns, whether or not directly attacked by innova­
tions, may produce positive results. In Schillnpeter's own 
words: 

(1) 	 "Situations emerge in the process of creative destruction 
in which many firms may have to perish that nevertheless 
would be able to live on vigorously and usefully if they 
could weather a particular storm...". 

(2) 	 "Sectional situations arise in which the rapid change of 
data that is characteristic of that process so disorganizes 
an industry for the time being as to inflict functionless 
losses and to create avoidable unemployment .•.• (italics added) 

(3) 	"there is certainly no point in trying to conserve obsoles. 
cent industries indefinitely; but there is point in trying to 
avoid their coming down with a crash and in attempting 
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I Ibid., p_ 90. 2 Ibid., p. 91. 3 Ibid., p. 97n. 4liii.i 
~, 
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to turn a rout, which may become a center of cumulativelion 
depressive effects, into orderly retreat."\eve! 

ICial 
In all these situations restraints of trade, including price regula­dlO 
tions, "may in the end produce not only steadier but alsolSoC 
greater expansion of total output than could be secured by an 
el~tirely uncontrolled onward rush that cannot fail to be studded 

.aiDs 
rricd. 

with catastrophes."2 In his further analysis of business practices IS in 
designed to preserve capital values by delaying the application:dKr 
of cost-reducing new 	inventions, Schumpeter points out thatIBI« 
restricti\'e practices of this kind if they existed "would not be!able 
without compensatory 	effects on social welfare."3 And againl1li10 
"a new type of machine is in general but a link in a chain of ~ are 
improvements and may presently become obsolete. In a case 
like this it would obviously not be rational to follow the chain!lions 
link by link regardless of the capital loss to be suffered each ~ 

time. The real question then is at which link the concernaIysis 
should take action. The answer must be in the nature of aJPPO­
compromise between considerations that rest largely on guesses.: and 
But it will as a rule involve some waiting in order to see howmay 
the chain behaves.'" This is exactly the conclusion whichDDial 
emerges from the preceding analysis of the social costs of techno·iJdCr. 
logical progress under conditions of unregulated competition.rciKd 

However, the most important social losses bound up with1IOY3.­

own 	 technological improvements are neither 1:he neglected capital 
losses of other entrepreneurs nor the costs of transition which 
fall on the individual worker, but rather the costs of "techno· 

1Cti0n logical" unemployment to which the introduction of new 

bdeSs methods of production tends to give rise under certain economic 
. they conditions. 

The Social Costs £if UnemploymentIF of 
mizes The analysis of the social costs of unemployment is an ela­
;.less boration of the discussion of the social costs resulting from the 
lIded) impairment of the human factor of production by occupational 
.:des­ diseases and industrial accidents. I t was argued that the 
ingto impairment of the worker's physical and mental health in the 
tpting I Ibid., p. 90. 2Ibid., p. 91. 3 Ibid., p. 97n. • Ibid., p. 98. 
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course of modern industrial production does not differ funda­
mentally from the depreciation of non-human factors of produc­
tion. And yet, in contrast with the calculable depreciation of 
privately owned factors of production, the impairment of the 
physical and mental capacity of the worker fails to be reflected 
in entrepreneurial outlays under the customary wage system 
of business enterprise so long as compulsory legislation does 
not provide for an adequate system of accident and industrial 
health insurance. Just as the human factor of production is 
subject to deterioration and impairment in the course of the 
productive process, so does its "production" and "upkeep" 
entail certain fixed costs. Not only are monetary outlays 
involved in raising the new generation of workers, but, 
young persons have to be educated and trained. In 
addition to this fixed investment of time and money involved 
in training the younger generation of workers there are the 
costs of maintaining the worker himself in "proper working 
conditions". These costs are relatively fixed; indeed, a mini­
mum of these costs must be borne regardless of "whether the 
laborer works or not: that is, if it is not borne, if the mainten­
ance is not forthcoming, the community suffers a loss through 
deterioration of its working power...."1 In this sense the 
costs of labor, or at least a substantial part of them, constitute 
a kind of overhead costs not only for the individual worker 
but also and especially for society as a whole. As a matter of 
fact, the costs of labor are overhead costs in an even more 
fundamental sense than the fixed charges on capital account. 
Neither the worker nor the community can escape the burden 
of these costs even if they wanted to do SO.2 

The price system translates these overhead costs of labor into 
variable costs "in much the same way in which the constant costs 
of a telephone exchange are translated into a variable charge 

1J. M. Clark, Studks in the EcOT/()mics of OveriuJad Costs (Chicago, The Univer­
sity of Chicago Press, 1923), p. 16. 

2These ideas make no claim to originality. They were generally accepted 
by all classical economists since they form the comer-stone of the labour theory 
of value. See also O. Bauer, Kapitalismus und Sozialismus noch dem Weltkrieg, 
Vol. I, Rationalisimmg und Fehlrationalisierung (Wien, Wiener Volksbuch­
handlung, 1931) pp. 166 fr. 
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Review, Vol. XIII, No.1, Suppl. March 1923, p. ~ 

~ J. M. Clark, Studies in the Economics iif Oz;er~ 
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ada· when the user pays so much per call."l In the case of the 
due· individual worker this translation of overhead costs into variable 
III of costs is the result of the fact that the laborer is a free person 
£ the who sells his services by means of a free wage contract. Under 
!!dUl these cO!1ditions the burden of all overhead costs of labor falls 
'SkID. upon the individual worker; "he is, under our social system, 
does a free being, responsible for his own continuous support and 
IItrial that of his family; hence his maintenance is his own burden 
.. is and not an obligation of industry, except so far as he can exact 
fthe wa3es that will cover it."2 This is in marked contrast with 
1Ilq).' the costs of machines and the fixed charges of the borrowed 
dlays capital which have to be met by industry regardless of business 
but, canditions.3 

.. In It is at this point that the social costs of cyclical unemployment 
DIved become apparent. For, once the fixed overhead costs of labor 
e the have been converted into variable costs, the enterpreneur is 
ding able to disregard completely the fixed costs of labor. A decline 
mini· of business will be met first by a reduction of the "variable" 
:r the costs of labor and thus tends to give rise to a wave of 
inten­ unemployment. This procedure is not only the most 

rough convenient for the enterpreneur, but in view of the fixity 
Ie the of most capital outlays is the only method of reducing costs 
ltitute of production. Periods of depression will thus give rise to a 
porker general shift of the fixed burden of labor to the individual 

:tcr of worker, his family or the community.,1 

more The same disregard of the fixed overhead costs of labor 

:ount. 
I J. M. Clark, "Some Social Aspects of Overhead Costs", American Ecollomic 

arden Review, Vol. XIII. No. I, Supp!. March 1923, p. 55. 
! J. M. Clark, Studies in the Economics of Overhead Costs, oft. cit., p. 8. 
~ _-\gain it must be emphasized that this difference in the behavior of the 

l:osts of capital and those of labor is not unavoidable-or something thatI'into 
must be accepted as being within the nature of things. It is rather the result 

tcosts of the different manner in which labor and capital contracts are drawn up. 
Although there may bc "sul:>stantial reason for drawing them in the customary:barge 
way. , . it wouid be quile possible to make laoor a conslant cost by putting 
it on a salary basis, as the higher officials arc now, and to make capital a 
variable cost by leasing it for a payment depending upon the use that is made 

Univer- of it." J. 1\,1. Clark, "Some Social Aspects of O\'cl'head Costs," oft. cit., p. 56. 
• It is perhaps useful to re-emphasirc that the foregoing argument docs not 

tttpted rest upon any assumed moral obligation of industry to provide for the worker's 
~ theory livelihood in good and in bad times. Instead it is based entirely upon the 
Wtkrieg. undeniable fact that the maintenance and the training oflabor has to be met 
bbuch· as a social overhead cost if production and wilh it individual and social life. 

are t;) continue. 
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marks all entrepreneurial decisions concerned with the intro­
duction of technological improvements. In this case, too, 
entrepreneurial outlays are bound to fall short of the actual 
total costs part of which have to be borne by the worker or 
the community in the form of greater expenditures for relief 
and unemployment. Needless to add this is not the result 
of any miscalculation by the enterpreneur but is inherent 
in the capitalist wage system.1 

A similar shift and disregard of overhead costs is involved 
in the non-utilization of non-human productive resources. This 
becomes evident as soon as it is realized that the conversion of 
fixed into variable costs is not limited to the field of labor but 
takes place "whenever anybody who has any 'overhead costs' 
sells his products or his services."2 For he then "puts the 
'overhead costs' into the price he charges and thus they nearly 
always become a 'variable cost' to the purchaser. Thus, most 
of the 'constant costs' of business disappear as constant costs 
and are converted into 'direct' or 'variable cost'>_ ..."3 In 
times of depression these direct costs tend to be shifted back­
wards all along the line on which goods move toward the 
consumer. As soon as business conditions begin to deteriorate, 
each individual firm reduces its variable expenditures by cur­
tailing as far as possible its purchases of raw materials, semi­
finished articles, tools and other producers' goods. However, 
the overhead costs involved in the production of these inter­
mediate goods remain substantially the &ame. Since their 
fixed costs have to be borne by a smaller volume of output 
and sales, unit costs are inevitably increased. It is this increase 
of costs resulting from any contraction of the demand for inter­
mediate goods by producers closer to the consumer, which 
fails to be considered entirely in private business decisions and 

10. Bauer, op. cit., p. 175. ,\ guranteed annual wage would do away 
with this feature of business enterprise. By making the cost uf labor a fixed 
charge for the individual firm it would not only eliminate an iinportanL 
source of social costs but it would at the same time create an incentive to 
use available resources more fully since the cost of labor would ,have to be 
paid anyway. Whether these benefits of an annual wage are offset by new 
elements of rigidity which such a wage system would introduce into entre­
preneurial outlays is as yet an open question. 

2J. M. Clark, "Some Social Aspects of Overhead Costs", op. cit., p. 53. 
a/bid., p. 53. 
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cost calculations. l And similarly, in~•.. 
whether or not it is worth-while to 
capacity, instead of keeping part of his p 
enterpreneur can only disregard the ­

which would accrue in all intermediate stIIIJ. 
a result of the fact that with increased PI1 
overhead costs in these industries could ag:IIiIJ 
a larger total output. This is merely ~ 
that for the economy as a whole the diff~ 
in partial utilization of available plant ~ 
those involved in full utilization is relatiwll 
indeed, that as long as the additional p~ 
satisfying power there is a presumption ~ 
is worth-while in terms of total costs ~ 
other words, the cost calculations of the iDIIIi 
record both the social costs resulting from. ~ 
as well as the economies obtainable fl'Olll1 
productive resources. '1i 

It is this "atomistic" method of acco~ 
distort the economic calculations of the ~ 
accounts for the obviously absurd fact that IIfI 
soever and complete idleness of plant are ~ 
some output and partial utilization of 111\ 

Another reason for this absurdity accor~ 
millions of persons are incapable of sa~ 
mentary needs-nothing seems to be ~ 
something, lies in the fact dlat during.~ 
of the depression many cost prices reflect 'II1II 
resources were worth in the past and not .... 
under existing conditions. In other wo~ 
three dollars per day for making shoes .. 
there are other opportunities for using thiI:i 
something worth three dollars per day. If,~ 

j 
1 This shift of "variable" cost backward to int~ 

tion accounlS also for the fact that the capital goods 
the brunt of the depression; while all producers c"­
it possible to shift costs to intermediate producns 
costs up, the latter have nobody upon whom to 
modern production "starts" with them. 
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~ ·cost calculations. l And similarly, in deciding the question of 

-. whether or not it is worth-while to resume production at full ... 	 capaci ty, instead of keeping part of his plant idle, the individual 
enterpreneur can only disregard the entire series of savings.­

.., .,. which would accrue in all intermediate stages of production as 
a result of the fact that with increased production the fixed 

FUll overhead costs in these industries could again be distributed over 
a larger total output. This is merely another way of saying 

Sal that for the economy as a whole the difference in costs involved 

('his in partial utilization of available plant equipment as against 
those involved in full utilization is relatively small-so small,.of 
indeed, that as long as the additional products have any want­but 
satisfying power there is a presumption that their productionlIltS" 

the is worth-while in terms of total costs and total returns. In 
other words, the cost calculations of the individual finn Jail to:uty... 	 record both the social costs resulting from enforced idleness, 
as well as the economies obtainable from full utilization of 

Ia productive resources. 

ad­ It is this "atomistic" method of accounting which tends to 
distort the economic calculations of the market economy and 

£:OIlS 

the 
accounts for the obviously absurd fact that no production what­
soever and complete idleness of plant are preferred to at least 

rat~, 

cur­
some output and partial utilization of available resources.mn-
Another reason for this absurdity according to which-while~""«T, 

millions of persons are incapable of satisfying their most ele­otn-­
mentary needs-nothing seems to be preferable to at leastth«-ir 
something, lies in the fact that during the initial stages!tput 
of the depression many cost prices reflect what the productiverrase 

otn-­ resources were worth in the past and not what they are worth 

-hich under existing conditions. In other words, "a wage rate of 

and three dollars per day for making shoes ought to mean that 
there are other opportunities for using this labor to produce 

away 
,fixed 	 something worth three dollars per day. If the worker stands 
wtanl 
r..-.:: 10 

1 This shift of "variable" cost backward to intermediate stages of produc­to be 
tion accounts also for the fact that the capital goods industries seem to beary new 
the brunt of the depression; while all producers dose to the consumer findmu-.::­
it possible to shift costs to intermediate producers and thereby force unit 

. 53. costs up, the latter have nobody upon whom to shift their ov.n costs since 
modern production "starts" with them. 
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idle because he is not worth three dollars per day at 

shoes, that means 
exist or at least is 
knowledge. Under these conditions, to act on the assumption 

that shoes are not worth producing unless they will cover the 
three dollar wage is false social accounting, flying in 
of the elementary fact that anything produced is 

more than nothing. 
best available use of our productive resources, whatever 
use may be, by insisting that they shall not be used at all unless 

their use will cover 'costs' which changed conditions may have 
rendered for this purpose, arbitrary and 
same argument applies to interest and rent. 
what capital and land were worth in the past in times of pros­
perity and not what they are worth under the new 
after business has declined. 

productive resources should go to waste, with the further result 
that they create 
other productive resources."2 

The Social Costs of Depressions 

The social costs of economic 

either directly or indirectly. A direct 

estimate the difference between 


labor and the actual earnings or unemployment compensation 


received by the unemployed during 

various reasons apart from the conceptual and statistical diffi­

culties of determining the social overhead costs of labor at any 

given time, the direct approach to 

social costs of depressions and idle 


command general consensus. 
A more satisfactory approach 


costs of depression is to 

income with potential real inr.ome. 

economic potential of a given economy which could have been 


1 J. M. Clark, "Productive Capacity and Effective Demand," in Priface 

Social Economics, op. cit., p. 375. 


2 Ibid., p. 375. 
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making 
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of other economies. ~ 

In the light of such calculations the ~ 
to have varied from ten to twen~ 

national output. W. C. Mitchell and W_ Ii 
loss of income from depression in one bad ~ 
3,500,000,000 of pre-war dollars-not ~ 
national income. These econQmists also ~ 
basis of a rough approximation, that "~ 
cycle period) run something like fifteen to twill 
the best, and something like eight to twehc.l 
moderately good years."l This was ~1 

In 1939, the National Resources ~ 
that the loss of national income caused by. 
of 1929 to 1937 amounted to over 200 ~ 

represent roughly twenty-five ~ 
income during these years. The social ~ 
of equal severity as that of 1929 would ~ 
dollars for an economy producing a gross iii 

billion dollars. Current estimates (1'8 
of potential income at ten percent of the 1 
of the American economy,2 or fifty billion.~ 

magnitude of the depression loss in pot~ 

1 W. C. Mitchell and W. I. King, "The Economic 
Cycles", in Business Cycles and Unempltrymml 

Book Co., 1923), p. 39. 
~ "Had our economy progressed since 1956----not 

the Western European and Japanese economies or at 
totalitarian systems, but simply at the modest JaI 
labor force and productivity trends-we couId have 

gross national product some 10% above the S5I 
now experiencing." P. A. Samuelson, Pt~ 

American Economy, The New Tork Times. 
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IkiDg reached under the assumption ofsp/cific average rates ofgrowth. 
I DOt It is true that the higher the rates of progression used in the 
IIiDg calculation of this potential the higher the social costs. This 
ption is a dilemma which has to be acknowledged. Perhaps the 
r the most conservative procedure would be to deri,,"e the progression 
&ce coefficient from the average rate of increase over the preceding 

IIUCh decade. Even this procedure would be open to the objection 

~the that the rate of advance during any specific period may have 
that been either exceptionally low or high, or, clearly, below that 

mless of other economies. 
have In the light of such calculations the social costs of depression 
The seem to have varied from ten to twenty-five perc.ent of the 

nx:nt national output. W. C. Mitchell and W. L King placed the 
'pros­ loss of income from depression in one bad year (1914) at nearly 
IiIions 3,500,000,000 of pre-war dollars-not quite one-tenth of the 
~ that national income. These econlilmists also calculated, on the 
RSUlt basis of a rough approximation, that "the worst years (in a 
!CIs of cycle period) run something like fifteen to twenty percent behind 

the best, and something like eight to twelve percent behind the 
moderately good years."· This was before the Great Depres­
lilion. In 1939, the National Resources Committee estimated 

IlJated that the loss of national income caused by the depression years 
be to of 1929 to 1937 amounted to over 200 billion do1.lan. This 
lib of would represent roughly twenty-five percent of the potential 
_non income during these years. The social costs of a depression 
, For of equal severity as that of 1929 would amount to 125 billion 
l diffi­ dollars for an economy producing a gross national product of 
at any 500 billion dollars. Current estimates (1961) place the loss 
of the of potential income at ten percent of the actual output level 
:dy to of the American economy,2 or fifty billion.dollars. This is the 

magnitude of the depression loss in potential income through 
, social 

1 W. C. Mitchell and W. 1. King, "The Economic Losses Caused by Busi­
dional ness Cycles", in Business Cycles and Unemployment (New York, McGraw-Hill 

Book Co., 1923), p. 39.of the 
~ "Had our economy progressed since 1956--not at the dramatic sprint of

e been 	 the Western European and japanese economies or at the rush of the controlled 
totalitarian systems, but simply at the modest pace made possible by our 
labor force and productivity trend&--we could have expected 1961 to bring 

"~QCe Ib a gross national product some 10% above the $500,000,000,000 level we 
are now experiencing." P. A. Samuelson, Prospects and Policies for the 
1961 American Economy, The New Tork Times, january 6, 1961, p. 18. 
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failure to use available resources. The significance of 
these losses is difficult to grasp. It goes far beyond the fact 
that with unemployment reduced and idle capacity put to work 
it would be possible to transform a government deficit into a 
surplus of ten billion dollars (under the present tax structure).l 
Their basic significance lies in the fact that the avoidance of 
these social costs would make it possible to increase private income 
and public outlays and beyond that would soften the potential 
clash between private and public outlays in general.2 

Nor are the social costs of depressions confined to any single 
country. Depressions, particularly in the more advanced 
centers of industrial production, are transmitted to the rest 
of the world through the contraction in imports, the curtail­
ment of foreign lending, and the international payment 
mechanism in general. Depressions are thus truly cumulative 
and contagious on a world scale. 

Apart from this, the social costs of economic instability 
include certain less tangible consequences such as the 
deterioration of the state of public health, higher mortality, 
greater incidence of crime, increased alcoholism and lower 
marriage and birth rates. They are further reflected in the 
psychological effects of general insecurity and the frustration 
of the hopes of millions of individuals. It will probably never 
be possible to visualize fully and even less to appraise, the 
possible magnitude of these broader consequences of depressions.3 

Summary and Conclusions 

The positive results of the present chapter may be summarized 
as follows. In introducing technical improvements, the indi­
vidual enterpreneur tends to disregard completely two import­
ant types of social losses to which his innovation tends to give 

lIbido 
2 W. W. Rostow, "Summary and Policy Implications", inJoint Economic 

Committee, Comparisons qf the United States and Sol'iet Economies, Part III, 
(Washington, D.C., United States Government Printing Office, 1959) p. 603. 

3 See however D. S. Thomas, Social Aspects rif the Business C)'cle, (London, 
London School of Economics, 1925); Josef Soudek, Die so;:ialell Auswirkungen 
an Konjunklurschwankungen (Bonn, Kurt Schroeder Verlag, 1929), Herbert 
Schwarz, Kriminalitaet und Konjunktur International Review q{ Social Hi.rto~)', 
vol. 3, 1938, pp. 335-97. 
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Ice of rise: first the capital losses which other firms suffer as a result 
Ile fact of the new technique of production; second, the losses which 
o work technical changes tend to cause to workers. These latter losses 
into a are measured by various individual expenses involved in tempo­

clure).! rary unemployment, moving, and retraining, in a general 
IDce of reduction of skill requirements, and, more important, they 
income may result in extended periods of unemployment during which 
:»tential the social overhead costs of labor are shifted to the individual 

worker. In other words, technical improvements may appear 
, single economically justified from the point of view of the individual 

Ivanced enterpreneur (Le. in terms of private costs and private returns) 

the rest although a more accurate calculation of the total costs of the 
curtail. innovation might reveal its introduction to be unjustified, 

a~'meJ1t premature and wasteful. 

wlative The social losses of unemployment are by far the most import. 
ant social costs bound up with the operation of the system of 

!tability business enterprise. They are reflected in a general shift 

as the of the overhead costs of labor to the unemployed and to the 
)rtality, community as well as in the higher unit costs which result from 
i lower the peculiar manner in which "variable" entrepreneurial outlays 

in the can be shifted backwards to intermediate and primary stages 

stration of production. As soon as the demand for its own products 

., never begins to fall off, each concern finds it possible and convenient 

ise, the to curtail its orders and "variable" costs irrespective of the 

essions.3 effects which such action is likely to have upon costs and employ­
ment in the preceding stages of production. In other words, 
instead of contributing his "share" to the fullest utilization of 
available productive equipment and factors of production, themarized 
individual enterpreneur finds it more profitable, or rather less 

ie indio 
expensive, to stop producing altogether. By the same token,import­
the private firm can only disregard the economies that wouldto give 
accrue, in the form of lower costs in all intermediate stages of 
production from any resumption of production at full capacity, 

Economic by reason of the fact that fixed overhead charges could again 
~t III, 

I) p.603. be distributed over a larger total output and turnover. In 

(London, 
 this way, private outlays tend to distort and to magnify the.,kungen 

H .. rbert actual costs of production in times of depression. 
til Hislo~)', The economic soundness of deficit spending in times of 
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unemployment does not rest upon some analogy to "pump 
priming" or the multiplier effect but upon the fact that the 
competitive calculus treats as variable costs what are from the 
standpoint of the economy as a whole fixed costs. Instead of 
placing the unemployed on relief, public spending for carefully 
selected public purposes is justified by the fact that the main­
tenance of the unemployed constitutes a fixed charge for the 
economy and that the additional costs of public works are likely 
to be smaller than the social benefits obtained from such works. 
"It is the divergence between the principles of social and private 
accounting which holds the clue to the inconsistencies of 
so-called 'sound' finance."1 

1 Dudley Dillard, The Ecorwmics qfJohn Maynard K91ItS. (New York, Prentice 
Hall, 1948), p. 105. 
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1 :For an analysis of the effects of the orgauizlli 
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OHAPTER ELEVEN 

DUPLICATION, EXCESS CAPACITY 

AND SOCIAL COSTS 


WE HAVE NOTED earlier the duplication of capital outlays in 
the petroleum and coal industry. This duplication which 
gives rise to various technical and economic inefficiencies as 
well as to an accelerated rate of recovery of these non-renewable 
resources illustrates the case of excess capital investment which 
tends to play a much greater role than is generally believed. 
It differs from idle capacity and unemployment in times of 
depression by the fact that it is a more permanent phenomenon. 

It is true that no economy can do without a certain amount 
of surplus capacity if it is to maintain a minimum offlexibility. 
Furthermore, excess capacity serves as an essential reserve in 
times of emergency. However, we are not concerned here 
with this necessary surplus capacity which we may call frictional 
excess capacity in analogy to the concept of frictional unem­
ployment. What is under discussion are the dangers of an 
overexpansion or duplication of capital facilities in certain 
industries. Such a proliferation has long been characteristic 
in transportation and distribution and it is to these industries 
that we turn in our analysis of the general phenomenon of 
excess capacity. In additon, we shall deal in this chapter with 
the duplication of industrial research and the effects of the 
patent system. l 

The problems raised in the following discussion are 
all concerned with the economics of social efficiency of the 
economy viewed as a whole. Only from this perspective does 
it make sense to speak of duplication, excess capacity and lack 
of coordination of existing capital facilities. While it may be 
utopian and politically unacceptable, at least under peacetime 

1 :I<'or an analysis of the effects of the organization of scientific research in 
in general see Chapter 13. 
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conditionsl , to draw the practical and normative conse­
quences from the concept of efficiency of the economy as a 
whole, it is, at least theoretically, important to identify some 
of the sources of existing social inefficiencies. There are some 
industries which, by their very nature, call for a physical co­
ordination and technical integration as the prerequisite for 
any maximal or optimal operation even under contemporary 
institutional arrangements. Their chronically depressed state 
in terms of private costs and private returns may well have 
its origin in the fact that the question of over-all technical 
coordination and efficiency was not raised from the start, and 
that the present organization of the industry is still burdened 
with the initial and continuing neglect of optimal organization 
and operation viewed from the perspective of the economy as a 
whole. The results are duplication and a lack of coordination 
which burden the industry with an unnecessarily high and 
disproportionate share of fixed costs which represent an avoid. 
able excess capacity and do not even guarantee a maximum 
of convenience and satisfaction for the consumer. While total 
capacity is far ahead of actual output, the duplication and 
initial lack of integration of facilities make it impossible to 
achieve maximum effi~iency with the available equipment, 
quite apart from the fact that the social costs of operation are 
unnecessarily high. 

The inability to view the transportation industry as a whole 
in relation to its function within the economy and the failure 
to raise the question of the objective and technical require­
ments of a transportation system (or for that matter of the 
development of urban comnrunities, of the proper organization 
of the distribution system, and of the development of recreational 
facilities) have the effect of violating criteria of technical over-aU 
efficiency as well as the economic principle in providing the 
necessary services with a minimum of outlays. Instead of 
taking account at least of the socio-technical optimum for the 

1 It is significant that in times of emergency society is quite willing under 
the pressure of circumstances not only to~ raise the question of the over-all 
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economy as a whole, investment and allocatiOD:': 
of business enterprise tend to be guided .. 
whose relevance, in the long run and 
economic change, cannot be taken for ~ 
words, technical considerations which may·~ 
ficant for the avoidance of social costs ~ 
perspective of long-run development are .. 
in many instances, unnecessary duplication ~ 
coordination of capital facilities are signs or. 
cies resulting from an earlier neglect of ~ 
teria-a neglect which now tends to add to .. 

duction. Because previous generations i~ 
teria and the objective requirements of tIIiiII 
optimum; present and future generations w:iJI.~ 
the price in terms of social losses. The ~ 
work for the following discussion is once I11III\ 
the concept of social costs. It may be ~ 
hand that the criteria of social inefficienqr,~ 
exclusively upon ready-made quantitative ~ 
As J. M. Clark once put it, the economics dfj 
form its measure as it goes along. l .~ 

~ 
Duplication and Excess Capacity in Tr~ 

There are essentially three reasons why ~ 
and operation of a system of transportatiOD ~ 
lines leads to duplication and relatively low1 
ciency. First, modern transportation fa~ 
initial in ..,lmont of capital. That i, to 3.1'. 
an industry which operates with a compara ­
of fixed costs. This is due to the fact thai' 
concerned with the movement of cog 
manufacturing, concerned with their ' 
manufacturing always requires an inv . 
materials, transportation requires no such • 

the prop"'tion of overhead "''', i, 1.;.. 
manufacturing. As long as the demand 

efficiency of the economy but also to eliminate a wide variety of technico­

economic inefficiencies which are the result of the duplication and lack of 1J. M. Clark, "The Socializing of Theoretical . 

coordination of capital facilities. Social Ecmwmiu (New York, Farrar and Rinehart, 
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c:onse- economy as a whole, investment and allocation under conditions 
as a of business enterprise tend to be guided by market prices 

, some whose relevance, in the long run and under conditions of 
~ some economic change, cannot be taken for granted. In other 
cal co­ words, technical considerations which may be highly signi­
rte for ficant for the avoidance of social costs especially from the 
porary perspective of long-run development are ignored. Indeed, 
I state in many instances, unnecessary duplication and inadequate 
I have coordination of capital facilities are signs of social inefficien­
:hnical cies resulting from an earlier neglect of basic technical cri­
t, and teria~-a neglect which now tends to add to the costs of pro­
:dened duction. Because previous generations ignored technical cri. 
ation teria and ~ the objective requirements of the socio-technical 

'Y asa optimum, present and future generations will continue to pay 
nation the price in terms of social losses. The theoretical frame­
It and work for the following discussion is once more provided by 

avoid­ the concept of social costs. I t may be pointed out before­
mum hand that the criteria of social inefficiency cannot be based 
~ total exclusively upon ready-made quantitative market standards. 

!l and As J. M. Clark once put it, the economics of efficiency must 

~le to form its measure as it goes along. 1 

lDlent, 
Duplication and Excess Capacity in Transportation

In are 

There are essentially three reasons why the development 
whole and operation of a system of transportation along competitive 
ailure lines leads to duplication and relatively low operational effi­
lIuire- ciency. First, modern transportation facilities call for heavy 
,f the initial investment of capital. That is to say, transportation is 
~tion an industry which operates with a comparatively high percentage 
tional of fixed costs. This is due to the fact that transportation is 
"er-all concerned with the movement of commodities and is not, like 
g the manufacturing, concerned with their transformation. Whereas 
d of manufacturing always requires an investment of capital in 
r the materials, transportation requires no such investment. Hence 

the proportion of overhead costs is usually higher than inunder 
ver-all manufacturing. As long as the demand for transportation
hnico­
Ide of 

I J. M. Clark, "The Socializing of Theoretical Economics," in Prefaa ,. 
Social Ecl1TWmics (New York, Farrar and Rinehart, 1936), p. 43. 
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between two points is such that one initial investment (that is 
one railroad track, one canal, one tunnel) is sufficient to provide 
the required services, it would be highly wasteful to erect and 
maintain two or more such facilities in order to stimulate com­
petition between independent transportation systems. For, 
any such duplication of transport facilities would make it imposs­
ible for anyone such facility to operate at full capacity and 
thus to spread its overhead costs over the greatest possible 
number of services. Even if the demand for transportation 
calls for an expansion of existing facilities, it is usually more 
economical to enlarge the scale of operation (e.g. by adding 
another track or by increasing the width of the road) and to 
operate the total equipment as a unit rather than to construct 
and operate additional facilities under separate management. 

Secondly, it is important to note that operational efficiency 
of any single means of transportation "depends also upon the 
extent of its integration with all other transport facilities. 'i'hat 
is to say, each individual transport facility must form part of 
an integrated system in order to yield the greatest possible 
benefits. Every road has to be properly connected with other 
roads, twery railway, every canal has to be conceived and 
planned as a part of the total transportation net, and railroads, 
inland waterways, and highways must be systematically co­
ordinated if they are to yield the highest possible utility. If 
the establishment of the transport net were left to freely formed 
private enterprises only profitable lines would be constructed 
which would be highly inadequate as far as the consideration 
of all collective objectives is concerned."! In fact this need 
for an integrated transport system is not even confined to indi­
vidual countries; there exists a genuine need for an international 
integration and coordination of such national transport facilities 
as railroads, canals, shipping and, most important of all, air 
transport. 

The third factor which places transportation in a special 
category is to be found in the social character of many of the 
benefits of transportation. In fact, a substantial part of the 

1 E. Sax, Die VerkWsmiJkl in Voiks-lAnd SlllatswiytscMjt, Vol. I, Allgemeine 
Verkehrslehre (Berlin, Julius Springer, 1922), p. 139 (translated by the author). 
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low figure. Moreover, except during .. 
main lines of railroad have ever been wi 
theoretical capacity."} 

Actually the railroads as an industry are r­
of alternative methods of transportation • 
the country seem to be a decaying in'" 
with the competition of highways and air~ 
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1 E. W. Williams, Some Aspects of the Strur:bI 
Transportation, in Joint Economic Committu, c:...,­
and Soviet Economies, Part I, 1959, 86 Congn:ss. oJ 
Government Printing Office), p. 183. 
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IIJat is benefits of transportation tend to diffuse themselves to all 
IIU'rick members of society and remain largely inappropriable to either 
ct and the carrier or the consumer. The same railroad, by facilitating 

com­ the production and exchange of commodities, enlarges the 
For, extent of the markt"t of manufacturers, determines the location 

:aposs­ of industries, influences land values, and serves important 
I:y and military and cultural purposes. Many of these effects of 
Dal"ble transportation accrue to society at large and are at best only 
rtabon of incidental concern to the private carrier. 
, more The early development of the network of railroad facilities 
adding in the United States is a good illustration of the tendency toward 
and to duplication and excess capacity of transport facilities which 
IStruct has been carried over to the present. 
:ment. 
ciency "The American railroad plant was, in large part, built 
Dn the ahead of the development of traffic and ended by being 
T'hat substantially overbuilt. The proliferation of light traffic 

art of branch lines and of duplicate main and secondary lines has 
lISSible always held the average traffic density to a comparatively 
other low figure. Moreover, except during war, few American 
I and main lines of railroad have ever been worked to near their 
roads, theoretical capacity."1 
ly co­
y. If Actually the railroads as an industry are facing the competition 
,nned of alternative methods of transportation and in some parts of 
'Ucted the country seem to be a decaying industry unable to cope 
ration with the compet.ition of highways and air travel. 

need 
 Under the pressure of competition "each transport agency 
indi­ attempts to share traffic more logically belonging to another. 

tional The railroad, struggling desperately to regain its former position, 
ilities attempts to retain the short-haul and less-than-carload business 
1, air despite heavy terminal expenses which must often result in 

handling at a loss. The motor truck invades the long-haul 
>ecial fields by attracting the more lucrative traffic from the 
If the rails, despite the greater economy of the latter. The inland 
f the 

1 E. W. Williams, Some Aspects of the Structure and Growth of Soviet 
Transportation, in Joint Eummnic Committee, Comparisons of the United Sto.tes 

:meine and Soviet Economies, Part I, 1959, 86 Congress, (Washington, D.C., U.S. 
ltbor). Government Printing Office), p. 183. 



210 SOCIAL COSTS OF BUSINESS ENTERPRISE 

waterway diverts traffic over circuitous routes in order to share 
in the haul."l 

In addition to this multiplication of transport services, the 
lack of integration between existing facilities is further empha­
sized by the absence of unified and central terminals. Under 
present arrangements freight has to be received at, transferred 
to, and delivered from widely scattered tenninal facilities under 
diverse ownership. This leads not only to a considerable loss 
of time, but also to wasteful transfers and duplication ofdelivery, 
all of which adds to the cost of transportation. "It has been 
estimated, for example, that approximately two-thirds of the 
typical completed car movement, involving about fifteen days 
on the average, is spent within terminal areas. The fact that 
the terminal accounts for one-third of railroad freight operating 
costs emphasizes further the possibilities of terminal improve­
ment as a means of restoring railroad profitability and reducing 
costs to travelers and shippers."2 It is possible to express the 
resulting social losses in quantitative terms by measuring 
the savings which would accrue from the coordination of 
terminals and other transportation facilities. Available esti. 
mates go back to the situation before World War II. Never. 
theless, these data are still of interest particularly because they 
indicate a method of approach to the measuremen~ of these 
social costs. Thus the total annual savings anticipated 
from specific schemes of consolidation or coordination of rail­
roads alone ranged (in 1940) from a minimum of about 
$200,000,000 to a maximum of $1,000,000,000 with some 
consensus centering around half a billion dollars of annual 
savings.s The relative significance of these estimated savings 
is indicated by the fact that "each 3100,000,000 of economy 
achieved through railroad unification would be equal to about 

1 Public Aid to TTanspoTtoiion (U.S. Office of the Federal Coordinator of 
Transportation, (Washington, D.C., U.S. Government Printing Office, 1940) 
vol. 1, p. 7. 

2 Ibid., p. 3. 
3These estimates are based upon studies by the Federal Coordinator of 

Transportation. See National Resources Planning Board, Transportoiion 
and National Policy, (Washington, D.C., U.S. Government Printing Office 
1942), p. 162, 166. See also B. N. Behling, Railroad Cotrrdinatum and Consolida­
tion, A Review of Estimated Economies, (Interstate Commerce Commission, State­
ment No. 4023, Washington, 1940). 
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!lIaR three percent of the operating expenses of all operating steam 
railways for the year 1939. Savings of about 3500,000,000 
would amount to about one-sixth of the operating expenses• the 

p.a.. for that year. Savings of half a billion dollars also would have 
adcr increased net railway operating income from $638,766,000 to 
::rral 81,138,766,000 for 1939, and would have been equal to more 
adcr than seventy-five percent of the fixed charges of the carriers." I,­ These were the anticipated results of railroad consolidation 
I'C'!I'Y, only, and the estimates do not include the total economies 
iJcen obtainable from the coordination and integration of the entire 
· the transport system in the United States. 
days The effects of the duplication of transport services and their 
that lack of coordination are further accentuated by inequalities 
iling in the degree of subsidization of different carriers. While air 
ove· and water transportation and highways are financed to varying 
cing degrees through taxation, railroads do not receive any direct 
the support from public funds. In other words, while some carriers 

Iring have to cover only part of their costs, railroads have to charge 

• of rates high enough to cover their total costS.2 As a result of 
!:Sri. these differences in methods of financing "sufficient volumes of 
Per· passenger and freight business have been taken from the rails 
hey or kept from them, to result in serious financial consequences 
lese for rail operation. . .. Furthermore, in the case of air and 
lted water transportation the fact that carriers pay little or nothing for 
ail. these facilities establishes the conclusion that railroads have been 
out the victims of subsidized competition to the extent that traffic 
me moving by air and water would have moved by rail save for 
ual lower rates made possible through appropriation from general 
ogs funds."3 The uneconomical character of such a shift of traffic 
my 

1 :S-ational Resources Planning Board, Transportation and National Policy,
i)ut op. cit., p. 162. 

2 The argument that the roads received public support in the past is not 
relevant in this connection. For, obviously, profits and business policies 

of are determined by present costs or rather by estimates of future costs and
140) not by costs of the past. 

a "'ational Resources Planning Board, Transportali01l and NalilJllal Policy 
op. cil., p. 259. "As for motor transportation which contributed large sums 

r of of user re"enue for financing highways, it is believed that the multiple natureum of the highway function and the predominance of overhead costs combine to 
lice make it more a matter of conjecture whether vehicles as a class, or specific types .... of vehicles, pay a proper share of the highway bill in a particular State." Ibid. 
ate­
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away from existing railroad facilities requires no detailed explana­
tion: it contributes to the under-utilization of these facilities 
while scarce resources continue to be used for the construction 
of new competitive transport services. 

A more recent and indeed current (1961) case of duplication 
and excess capacity is the competitive expansion of jet airliners 
in the American and international markets of air transport. 
In a competitive scramble for jet planes a dozen major lines 
expanded capacity far in excess of actual requirements or total 
demand (at current prices) with the result that their payload 
factors (i. e. the percentage of occupied seats) have been stea­
dily declining both in the American and the international 
markets. In other words, the competitive introduction of 
rapid air transportation by jets which originally was expected 
to raise the load factor and increase profits has turned out to 
be, within a few years, the source of high costs, deficits and 
potential cutthroat competition. Recent mergers and inter­
national agreements of cooperation between several inter­
national airlines are a belated admission of the fact that 
competition in air transportation is bound to give rise to 
inefficiencies and unnecessarily high costs inherent in excess 
capacity. 

A comparison of the relative efficiency of operation of the 
American and Soviet railroad system, which has been developed 
largely as a unified system may be of interest in this connection. 
Not only has the general density of traffic in the Soviet Union 
increased steadilyl with the attendant reduction of unit costs 
but the turn-around-time of freight cars, which in the United 
States is fifteen days and even in war-time was not reduced to 
much below eleven days, was reported to be 5.83 days in the 
Soviet Union in 1958.2 International comparisons of this sort 
are not always reliable and evoke suspicion as to their accuracy 
and relevance. After all, there are far-reaching differences in 
the geographical layout of the two countries, in the location 
of resources and centers of production, the relative importance 

1 "Gross ton-kilometers per freight train hour, generally regarded as the 
best single index of line-haul efficiency, increased by 86 percent between 1950 
and 1958". W. E. Williams, op. cil., p. 185. 

2 Ibid., p. 184. 
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1 Ibid., p. 180. For further support of our general1... 
Hunter, Soviet Transportation Policies-A CurIftd 
Committee, op. cit., pp. 189-99. 
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of long-distance shipments, in feeder-line and cross-haul systems -­ and their coordination with the main trunk lines, in the deve­ilia... lopment of different forms of transportation, the regularity 
of the flow of traffic and in the statistical accuracy of reporting..... Nevertheless, if we consider the different conditions which.... have marked the development and operation of the two railroad 

pad.. systems in the Soviet Union and the United Statt'S it would.... appear not improbable and indeed quite likely that "the Soviet.... railways handle today approximately one-third more freight.... traffic than our own with about one-half of the line mileage."I ..... It is important to realize, of course, that the American system.... of transportation is for all practical purposes a mixed system 
which combines private ownership and competition with a1­.... system of public control designed to protect the interest of the.10 consumer and to safeguard national interests. Originally... intended to prevent monopolistic exploitation of the consumer, 

IIIII:F­ through excessive and discriminating charges, this system of 
IIIII:F­ public regulation has been gradually expanded to a point where... it includes in addition to the fixing of rates on the basis of the 
:10 fair-return-on-fair value principle, the supervision and regulation 
~ of the establishment and operation of transport facilities, the 

maintenance of proper services, the financial organization of 
dE transport concerns including their accounting and r"porting 

p!Il procedures. While this mixed system has helped to prevent.... the worst abuses characteristic of "natural" monopolies it was... never intended toestablish alld maintain that minimum degree.... of technical coordination of transport services which would 

itaI have kept costs of operatioll at a reasonable minimum. In 

Ito the absence of the required and essential physical and economic 

die coordination of existing transport facilities costs of operation 
~ have remained unnecessarily high while the relative over-all 

X'f technical efficiency is apparently not improving. 
lin Even within the public sector of tr<:'l1sportation the emphasis 
lion has been much more upon the promotion of additional facilities 
ace and less upon the effective coordination of the new with existing 

Uk 
1 Ibid., p. IBO. For further support of our general conclusion see also Holland1950 

Hunter, Soviet Transportation Policies-A Current View, Joint Economic 
Conmliuee, op. ,it., pp. 189·99. 
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Actually, separate public agencies tend to act as 
special advocates for their particular forms of transportation. 
While substantial amounts of capital are being spent to enlarge 
both new and old forms oftransportation it has remained difficult 
to coordinate the various carriers in accordance with a com­

Indeed, broad plans designed to include 
all forms of transportation and non-transportation objectives are 

"The airport plan has no connection with the high­
way plan and the latter is unrelated to railroad plans, in spite 
of the fact that tremendous savings and improved services could 
both be achieved through coordination."l Instead, different 

federal authorities are responsible for the 
of transportation policies and various transport 

to compete for traffic which could be carried 
by others. The consequences of this 

reflected in wasteful duplication, relativeliY low 
times,1I and high unit costs. 

in other fields of public policy it would be more 
run if greater attention were paid to 

as a basis for decision-making 

Duplication and Excess Capacity in Retailing 

which evidence of a 
proliferation of facilities, excess capacity and a lack of coordi­

A similar tendency toward duplication 
is characteristic of other fields of distribution such as retailing 
and wholesaling, insurance and real estate brokerage and even 

It is not necessary to examine each of these fields of 

1 Public Aids to Transportation, op. cit., p. 275. 
2 Even the very high traffic density on highways in and near metropolitan 

areas at certain times of the day is due less to relative inadequacy of traffic 
space than to technical inefficiency in the coordination and planning of high­

adequate long-run planning. In 
addition, of course, it cannot be overlooked that the expansion and congestion 

cumulative as second-hand cars 
accessible to adolescents and if roads are opened 

It would be interesting to establish 
of precision to what extent the congestion of traffic at 

certain hours of the day is due for example to the fact that adolescents are 
making their way to schools; that access and exit roads are clogged and that 

to find parking space. 
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distribution. The causes of this duplication of facilities are 
to some extent connected with the relative ease of entry and 
the preference for independent occupations. We find the same 
tendency toward a proliferation of distribution facilities in the 
city hazar.; and villages of the Orient. Here as in industria­
lized economies the ease of entry makes it possible and attrac­
tive to duplicate existing facilitie·; and outlets even though the 
chances of commercial survival beyond one or two years of 
existence are notoriously low, at least in smal·scale retailing, 
as is the case in the United States. 

But even where entry is not easy and where relatively high 
amounts of exed investments are required for the establishment 
ofretail outlets (e.g. gasoline stations) the obligopolistic market 
structure of the major gas refineries and distributors tends to 
support a relatively high degree of duplication and lack of 
coordination of retail outlets. The outcome is excess capacity 
without benefit to the consumer except insofar as the resulting 
excess fixed costs make for instability of the market which takes 
the form of periodic outbreaks of cutthroat competition in the 
form of an open "ga<; war" backed by the major oligopolistic 
refineries. But these periods of open competition last only 
until the major distributors once more are able to agree on a 
price policy of "live and let live" which enables them and their 
retail outlets to charge off the heavy excess capacity to the 
consumer in the form of higher prices. 

Clearly elements of oligopoly play an important role in the 
emergence and maintenance of duplication and excess capacity 
in thefield ofdistribution. Whereas monopoly might be expected 
to eliminate, to coordinate and to "rationalize" existing outlets 
and facilities, oligopoly seems to perpetuate the duplication of 
facilities. It is true, that many small-scale retailers owe their 
continued existence among their competitors to the willingness 
to work at hourly wages which are often far below what they 
could earn as dependent workers. This differential by which 
their earning capacity is reduced, is the price or his opportunity 
cost for "independence" or being one's own boss. At the 
same time however, the small-scale retailer-and pari' passu 
all distributors~- are able to earn a special return due to the 
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fact that they enjoy an oligopolistic market power as a result 
of their location or the relative unresponsiveness of their custo­
mers to higher prices which carry the excess capacity. The 
opening of additional retail facilities where existing outlets 
are sufficient have the effect offorcing both old and new retailers 
to operate below capacity without being able to reduce their 
fixed charges. The result must be a continuous effort to pass 
these charges on to the consumer in the fonn of higher prices. 
In short, the dupliation of facilities will be paid for in the end 
by the consumer even though the market structure may have 
become mure competitive. 

The foregoing analysis of the social consequences of excess 
capacity follows essentially Wicksell's line of reasoning on the 
same subject. l Wicksell goes on to explain that this wasteful 
duplication of retailers was the reason why the abolition of the 
tax on the entry of goods into a town never produced the ex­
pected reduction in prices. As long as buyers do not establish 
some fonn of organization among themselves to counteract the 
oligopoly of the retailer,-the only correct remedy according 
to Wicksell-"the anomaly must remain that competition may 
sometimes raise prices instead of always lowering them, as one 
would expect."! 

It may be argued that the tendency toward duplication of 

1 practically every retailer possesses, within his immediate circle, what 
we may call an actual sales monopoly, even if, as we shall soon see, it is based 
only on the ignorance and lackl!t!f organization of the buyers. He cannot, 
of course, like a true monopolist, raise prices at will--only in places remote 
from trade centres can a considerable local rise in prices occur-but if he 
maintains the same prices and qualities as his competitors, he can almost 
always count upon his immediate neighbourhood for customers. The result 
is not infrequen tly an excess of retailers, apparently for the convenience, but 
really to the injury, of the consumers. If for example, two shops of the same kind 
are situated at different ends of the same street, it would be natural that their 
respective markets would meet in the middle of the street. Now if a new 
shop of the same kind is opened in the middle of the street each of the others 
will, sooner or later, lose some of it, customers to the new shop, since the 
people living round the middle of the street believe that if they get the same 
goods at the same price they are saving time and trouble by making their 
purchases at the nearest shop. In this, however, they are mistaken, for the 
original shops which have now ipst some of their customers without being 
able to reduce their overhead expenses to a corresponding degree, will gradually 
be compelled to raise their prices-and dIe same applies to the new competitors 
who have been obliged from the beginning to content themselves with a 
smaller turnover. K. Wicksell, Lectures on Political Economy (New York, The 
Macmillan Co., 1934), pp. 87-88. 

I Ibid., p. 88. 
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facilities in the field of retailing and distribution in general 
demonstrates the need for the respective services rendered. 
Such reasoning, which does not deny that the existence of an 
excess number of middlemen prevents each from reaching the 
optimum scale of operation, fails to demonstrate that the various 
services would still be in demand if their costs were known, 
i.e. if the consumer knew by how much distribution costs could 
be reduced if the scale ofoperations should approach theoptimum 
size. In short, while it is true that the consumer's demand is 
at least partially responsible for the emergence of inefficiencies 
in retailing, it is equally true that he is also the victim of the 
social costs of an overextended system of distribution. 

The social costs of duplication and excess capacity are 110t 
confined to the higher costs ofdistribution and a higher over-all 
ratio of operating costs to sales in the industry concerned. 
They are also reflected in higher costs in related industries. 
Thus, an excessive number of distributors means higher costs 
for wholesalers and manufacturers who have to supply these 
outlets. "Fewer and larger stores would mean fewer and 
larger purchases and lower costs of physical handling and 
selling, as well as many collateral savings such as lower insurance 
and credit and collection costS."l Furthermore, the constant 
danger of commercial failure may force the small distributor 
to adopt practices of cutthroat and fraudulent competition of 
which he likCj to accuse this larger competitors. Competition 
is thus ill danger of sinking to those moral standards which 
prove more profitable, as J. B. Clark once pointed out.2 

Business enterprise promotes a proliferation of capital facili. 
ties without necessarily offering a guarantee that the consumer 
will reap the benefits in terms of greater convenience and lower 
prices. Even though part of the capacity may be idle the ele· 
ments of monopoly and oligopoly in most market structures 
have the effect of protecting private owners against the conse· 
quences of competition which would "normally", i.e. under 
conditions of perfect competition, follow from excess capacity. 

I Does Distribution Cost too Much? The Twentieth Century Fund (New 
York, I 939) , p. 299. 

IJ. B. Clark, The Philosophy of Wealth (Boston, Ginn and Co., 1904), p. 168. 

I 
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While it may be theoretically correct to say that the social costs 
of excess capacity are strictly speaking the consequences of 
oligopoly, for all practical purposes these oligopolistic elements 
are built·in and in this sense more or less ubiquitous in the 
system of business enterprise. Under these circumstances it 
would be more advantageous for the consumer, and socially 
more efficient, to base investment decisions and particularly 
decisions on the location and physical coordination of 
capital facilities on a pragmatic concept of social optimum 
which incorporates technical criteria and considerations taking 
into account long-run perspectives and objective standards of 
capacity. What these considerations and standards are in 
each particular industry cannot be stated in general terms. 
In the absence ofany pre-existing measure ofthis social optimum, 
except in a purely formal sense, it is not possible and perhaps 
even futile to develop precise criteria. Once the objectives 
have been formulated in general and incremental terms­
such as for instance higher standards of service and cleanliness 
in retail distribution, or more balanced programming in tele­
vision, the actual determination and choice ofspecific measures 
present no difficulties in principle and, moreover, can take place 
in terms of calculations of alternative costs. One thing is 
certain namely that the avoidance of excess capacity and of 
the uncoordinated proliferation of capital facilities is a pre­
requisite for the maintenance of a high level of socio-economic 
efficiency in the utilization of scarce resources under any form 
of socio-economic organization. Falling short of this, society 
and the consumer will bear the social costs connected with 
dupliatioll and excess capacity in the form of unnecessarily 
high prices and general instability. 

Duplication ill Industrial Research and the Patent System 

Duplication and lack of technical coordination responsible 
for social costs can be found also in the proliferation 
of industrial research efforts and the insulation of patented 
knowledge through industrial secrecy. This is a vast topic 
which can be adequately discussed only within the institutional 
context of oligopolistic competition and competition by innova-
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lis tion. Unlike the system of price competition which dominates 

• most models of the textbooks competition by innovation strikes 

lis at the very existence of each competing oligopolist. "In 

lie capitalist reality as distinguished from its textbook picture, it is 

ill not that kind of competition which counts but the competition.,. from the new commodity, the new technology, the new 

:Iy source of supply, the new type of organization (the largest­

• scale unit of control for instance)-competition which 

• - commands a decisive cost or quality advantage and which 
strikes not at the margins of the profits and the outputs 
of the existing firms but at their foundation and their 
very lives."i Even more than cutthroat price competition it•

ita.. is a form of economic aggression which constitutes a constant .. threat and "disciplines before it attacks."2 .. The dilemma created by the patent system and industrial 

"IS secrecy is not that they fail as an incentive to research and 
investment and to the application of science to industry in 

IS in general but that their combined operation tends to "insulate" 

ar.. the invention. The grant of a patent blocks the equal access 

l'IS to, and the practical application of, the results of scientific 

!IX! research for all firms. This has the effect not only of putting 

is all other producers in the industry at a competitive disadvantage 

of but it also retards the application of technical innovations in 
general and ultimately promotes the growth of oligopolistic~­
elements in the economy. An exclusive privilege of makinglie 
use of an innovation 	or improvement puts all competing pro­m 
ducers at a competitive disadvantage. Several patents combined:ty 
provide a convenient and effective means of closing the industryth 
to all newcomers. Not infrequently, the holder of the patents.iIy 
is able to reserve the market for himself and to prevent other 
producers from competing. Should outsiders, nevertheless, 
attempt to invade the industry through the use of allied proce­
dures under a separate patent they face expensive and ruinous*I)D 	 litigation for infringement of patent rights. If in the ensuing 

eel 	 legal struggle one of the rival companies is not quickly exhausted 
and leaves the field to the other, both claimants might finallytic 

tal 	 1 J. A. Schumpetel', Capitalism, Socialism and Democracy, op. cit. p. 84 
2 Ibid., p. 85.'3­
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accede to a settlement under which "each of the contracting 
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ment, however, fails to take into consideration the realities of 
modern technology and patent procedure. 
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marking the article with the 
Second, a basic invention may 
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1 W. H. Hamilton, Patents and Free Ent.erprise (TNEC Monograph No. 31 
(Washington, D.C., U.S. Government Printing Office, 1941). p. 

2 Ibid., p. 161. a Ibid., p. 160. • Ibid., p. r35. 
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a Ibid., p. 140. 'Ibid., pp. 140-41. 
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acting a new lease of life; an improvement may freshen a familiar 
:lusive into a novel process."l No wonder then that often not one 
I131'ket but scores of patents may serve as the basis of many modern 
.tents manufacturing processes,! and that "a series of patents, neatly 
II, the articulat~d and accurately timed, may be made to carry on 
calCes indefinitelY."s These conditions together with the fact that 
!icy of the holder of the patent has the exclusive opportunity of further 

their experimenting with the invention often givc him a relative 
l wall secure superiority over all potential competitors. 

ments "Eventually the corporation may enjoy such security that 
I'!S the its grants from the government are no longer needed for 
Such active service. The patent to Morse for the telegraph expired 

• sales before the Civil War; yet Western Union-with Postal as 
: sales its little sister------carries on. That McCormick once had a 
com­ patent is now a fact in history; yet almost all reapers are now 

mall made by the International Harvester Co. In 1880 a patent 
led in was issued to Edison for an electric bulb; the shadow was 
:entee, lengthened into the substance of General Electric. The 
!Dent's original patents on shoe machinery had run their course 
: must before most persons now living were born; the process is still 

blanketed by official grants-and over it United is an absolute 
~n, for sovereign. The Bell patents gave to the struggling telephone 
t pool its start; it matters little today to American Telephone and 
.n, by Telegraph-at least in respect to its ordinary service-whether 
to the its devices are patented or not; in either event it would enjoy 
argu­ an exclusive right to their use. An invention may open a 

ties of new art; the patent upon it may serve for decades to exclude 
many the public.'" 
ended 
delay Today all major firms seem to be surrounded by a wall 

Ich as of patents designed primarily to cut off outsiders from their 

for."· particular techniques. The real function. of the patent is to 

lI1dred exploit the advantageous position it creates. Patents are thus 

ention lIbid., p. 140. 
2 "The imperium of the United Shoe Machinery is barricaded by some 

6000 patents, Dupont, Hartford Empire, RCA Victor have piled patent on 
No. 31 patent to secure against invasion the whole range of their activities." IbUL, 

pp. 	46-47. 
3 Ibid., p. 140. "Ibid., pp. 140-41. 



222 SOCIAL COSTS OF BUSINESS ENTElI.PRISE 

not only the most important obstacles to the general appli­
cation of the results of scientific research in industry but they 
serve at the same time the oligopolistic purpose of controlling 
supply and holding prices at the most profitable levels. 

In conclusion it can hardly be denied that the poten­
tialities of technical progress cannot be realized within 
the institutional framework of the patent system in which 
innovations come to fruition. In fact the inevitable results 
of the patent system are duplication and secrecy of rese­
arch efforts, th~ insulation of patented knowledge from 
other firms and the retardation of further research which 
cannot make use of the .latest technical knowledge. 
"Few of the best patents are licened to others" and if some 
are so licensed "a rival will not improve another's invention, 
since use of the improvement would probably entail patent 
infringement"l The insulation of patented knowledge which 
is the objective of the patent system restricts the rest of the 
industrial world to the use of knowledge and procedures that 
are already in the public domain. What is more, it also insures 
that much contemporary research tends to avoid the use 
and incorporation of the latest patented technical knowledge 
which is not yet in the public domain.1I Thus, while the same 
research problem may be attacked in different companies, the 
most advanced knowledge and technology are fenced in and 
for all practical purposes are not available as a basis for fLl1'ther 
advances. Hence, our technical and scientific development 
is likely to be severely retarded. This conclusion is not 
refuted by references to absolute and relative expenditures for 
industrial research nor by general statements on the rapid 
rate of technological advances during the last hundred years.' 

1 J. Schmookler, "Technological Progress and the Modern American Corpo­
ration," in E. S. Ma.'IDn, (ed.) The Corporation in Modem Society (Cambridge, 
Harvard University Press, 1960), p. 156. 

~ Thus "curiously enough, the Russians, at a cost of twenty-five cents 
each, buy copies of American patents and use the latest discoveries of 
American industrial laboratories freely in Russian industry. Yet only 
patentees and their licencees can lawfully use these discoveries in America." 
Ibid., p. 157. 

:I We cannot concern ourselves with the principal alternatives to the present 
patent system such as compulsory licencing or the payment of bounties to 
inventors by the government. See Ibid., pp. 159-60. 
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The "free income" which the oligopolist is able to extract 
from his patented products or processes constitutes only a part 
of the social costs caused by the patent system and the duplica. 
tion of industrial research. Even more significant is the general 
retardation of scientific progress which leads to a failure to 
make the best possible use of available technological potential. 
ities. Nobody can say just how high these social costs are although 
it must be clear that the scientific and technological performance 
of the Soviet Union in recent years indicates that the lost oppor. 
tunities are substantial. In short, the social costs of duplication 
extend to the field of scientific research, the patent system and 
industrial secrecy which together sustain and strengthen the 
oligopolistic market structure. They assume the form of "free" 
income resulting from the oligopolists' capacity to charge prices 
in excess to costs, the social wastes resulting from a deliberate 
deterioration of the serviceability and desirability of products, 
and the reluctance of oligopolists to expand capacity in wartime 
for fear of cutting into their profits. Some of these issues will be 
discussed in the subsequent chapter. 



< OHAPTER TWELVE 

THE SOCIAl.. COSTS OF CUTTHROAT 

COMPETITION, PLANNED OBSOLESCENCE 


AND SALES PROMOTION 


THREE major factors threaten the earning capacity of the 
corporation under the system of business enterprise: the danger 
that production may be expanded beyond the capacity of the 
market, the improvements of the industrial arts, and the out­
break of open economic warfare. We have dealt with the 
danger of excess capacity and duplication as well as with the 
role of industrial research in the preceding chapter. The social 
costs of open economic warfare will occupy us in the present 
chapter. 

By economic warfare is meant a variety of business practices 
such as cutthroat competition, planned obsolescence and the 
systematic encouragement of conspicuous and unproductive 
consumption through sales promotion and high-pressure sales 
publicity. We shall deal first with the social costs of cutthroat 
competition and its counterpart, . the administration of prices. 
This is the traditional case of oligopoly. The phenomenon of 
planned or accelerated obsolescence is a relatively new pheno­
menon anticipated only partically by Veblen's earlier discussion 
of "sabotage" and "the conscientious withdrawal of efficiency 
in modern industry."l The latter part of the chapter will be 
concerned with the social costs and consequences of sales promo­
tion and high-pressure sales publicity. 

Cutthroat Competition and Administered Prices 

The fact that the oligopolist tends to produce or to sell under 
conditions of declining costs acts as a constant temptation to 
attract a greater share of the market by temporary price reduc­
tions designed to undermine the relative position of competitors. 

1 T. Veblen, The Engineers and tlu Price System, (New York, The Viking 
Press, 1921), p. 20. 
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This is the situation which Marshall called unstable equilibrium 
and which induced Schumpeter to speak of the instability of 
capitalism. Such deliberate economic warfare seriously affects 
the stability of an industry. While it lasts, it forces competitors 
to concentrate their attention on defensive practices in order 
to avert the threat of bankruptcy. This economic warfare 
benefits the consumer only temporarily while it is in progress 
and only before it has achieved its ultimate objective: the 
elimination and shutdown of competitors or a tacit or open 
agreement upon a common and stable price which will be 
high enough to cover costs even while operating far below 
capacity. The social costs of this type of competition are to 
be found in the fact that commodities which could have been 
produced are not produced bt'cause they will not sell at the 
higher oligopolistic price. With prices remaining considerably 
above costs the oligopolist is assured of a "free" income. 

Attempts to overcome the potential instability of oligopolistic 
market positions may take a variety of forms of price fixing or 
price administration, the details of which need not concern us 
here. price leadership, price discrimination, and basing point 
pricing with identical delivered prices and the more informal 
price adjustments which are known under the name of "cat and 
mouse" monopoly are all familiar illustrations of this search 
for stability. Price administration and price fixing are of 
course old phenomena. They are perhaps as old as the institu­
tion of trade itself. We need only recall the medieval prohibi­
tions of "forestalling" and "engrossing" and Luther's indictment 
of large trading companies in Germany for various trading 
and "usury" practices and their apparently successful collusion 
with political authorities'! Later, the author of The Wealth of 
Nations himself pointed out that "whoever imagines ... that 
masters rarely combine, is as ignorant of the world as of the 
subject. . .. vVe seldom, indeed, hear of this combination, 
because it is the usual, and ... the natural state of things."2 

1 For evidence, see the documenls and reports relating to two early mono­
poly inve3ligations (by the Diet of Worms (1521) and of Nuremberg (1522-231 
in Introduction to Contemporary CivilizatlOTl iTl the IVest (~ew York, Columbia 
University Press, 1946), Vol. 1, pp. 364-73. 

~ Adam Smith, Wealth of Nations op. cit., pp. 6(j-67 . 
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That price fixing either "spontaneously" or under the pressure 
of larger companies does not cease as a result of legal prohibitions 
is indicated by the indictment and successful prosecution (in 
1961) of twenty-nine corporations and forty-four executives for 
illegal price fixing and bid-rigging in the electrical appliance 
industry in the United States.1 While price fixing leads to 
overcharging of the buyer, price discrimination whether prac­
ticed openly or under the guise of identical delivered prices 
through freight absorption and basing-point systems assures 
the absence of price competition at the point of delivery. As 
such it makes for wasteful crosshauling and prevents the most 
economical and decentralized location of industrial production 
in reasonable proximity to its markets. Instead, it contributes to 
and accelerates the unregulated agglomeration and concentra­
tion of population in industrial and urban centers in which life 
becomes increasingly costly in terms of congestion, pollution 
and commuting expenses, and wasteful in terms of fatigue, 
strain and stress. Furthermore, when there is power to control 
supply and therefore price, the pressure which forces producers 
under competitive conditions to reduce the margin between 
cost prices and product prices is absent or reduced to a minimum. 
Under these conditions, lower costs of production will not be 
passed on either to the consumer in the form of lower prices, 
or to the worker in the form of higher wages. 

Only the development of political and countervailing power 
has mitigated to some extent the "combination of masters" in 
modern business enterprise. Without the emergence of such 
power outside the framework of demand and supply oligopoly 
would have produced a new serfdom for the great majority of 
the population. 

In so far as existing schemes of price control are based upon 
the ability to control and restrict production, their very existence 
is put in jeopardy by technological innovations, lIew products, 
and by an expansion of capacity. Hence we observe the peculiar 
reluctance to expand production which varies with the anti. 
cipated elasticity of demand or the oligopolist's notion of the 
shape of the demand curve for his products. It is probably 

1 The New 'York Times, February 7, 1961, p. I, and February 8, 1961, p. I. 
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R safe to assume that most oligopolists underestimate the elasticity

• of their demand and hence underestimate the additional returns 
ia which might accrue to them as a result of an expansion of.. output. 
Ie It is, therefore, not surprising that oligopolistic agreements and.. combinations, often extending over more than one country, 
I). delayed and prevented the expansion of production of essential 
IS war materials and equipment during the initial stages of the 
IS transititon from peace-time to war-time production in the 

'­ United States during World War II. "Looking back over ten 
III months of defense effort," wrote the Assistant Attorney General 

in charge of the Anti-Trust Division of the U.S. Department..• ofJustice in his Annual Report to Congress in 1942, "we can now 
... see how much the defense effort has been hampered by the 
r attitude of powerful private groups pominating basic industries 

who have feared to expand their production because expansion • 
:, would endanger their future control of industry. These groups 
I have been afraid to develop new production themselves. They 

• have even been afraid to let others come into the field. They 
t have concealed shortages by optimistic predictions of supplies, 

and talked of production facilities which do not exist. Anti­
trust investigations during the past year have shown that there 
is not an organized basic industry in the United States which 
has not been restricting production by some device or other 
in order to avoid what they call "the ruinous over-production 
after the war."! Congressional investigations of the American 
war program have brought to light a wealth of evidence leading 
to the same conclusion.2 These facts should not be dismissed 
lightly because they point to one of the most important obstacles 
which delayed the transition from peace to war production of 
the market economies of the Allied powers during the last war. 

1 Annual Report of the Assistant Attorney General Thurman Arnold (Mimeographed) 
p. 1. See also T. W. Arnold, Democracy and Free Enterprise (Norman, Okla.: 
University of Oklahoma Press, 1942), pp. 11-26. For a detailed presentation 
of evidence of how monopolistic interests hampered the defense effort see 
J. F. Stone, Business as Usual: The First rear of D'lfince (New York, Modem 
Age, 1941). 

:! C. D. Edwards, "Economic and Political Aspects ofInternational Cartels'" 
Senate Committee Print, Morwgraph No. 1 (78th Congress, 2nd Session) 
(Washington, D.C., U.S. Government Printing Office, 1944), pp. 58-64-. 
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Equally detrimental in their effects upon economic prepared­
ness and security are international cartel and licensing agree­
ments based upon patents, especially if some of the large national 
corporations entering into agreements are not even independent 
business concerns but are instruments in the hands of govern­
ments. All this was brought into sharp relief after the outbreak 
of the second World War. In particular, it was discovered 
that patent licensing agreements between American, British 
and German firms producing important strategic materials 
(such as beryllium, tungsten, carbide, plastic glass, optical 
equipment, etc.) provided for regular exchanges of techni­
cal information as well as for the division of world markets into 
non-competitive zones. As a result, each firm enjoyed a pri­
vileged and protected position in its own territory and, in 
return, agreed not to sell its products in the markets of its 
foreign partner to the agreement. That these private agree­
ments may have had far-reaching effects upon war pro­
duction in the United States and Great Britain, and indeed 
conflicted with the declared foreign policy of these countries, 
is indicated strongly by the evidence presented to various 
Congressional Committees.1 

ThUs, patent agreements between American and German firms 

were found to have been responsible for shortages and for the 
insufficient development of essential war materials in the United 
States; after the outbreak of the war in Europe in 1939 American 
interests concerned with such agreements are known to have been 
reminded by their German partners that the latter's sales terri­
tory included Canada. The particular German company 
involved in this instance requested that no information which 
came from Germany under the contract would be given to 
Canada and that no instruments, built under licence, would 
knowingly be supplied to Germany's enemies. The American 
company which was a party to the contract is said to have 
given such assurance in accordance with the terms of the 

1 W. H. Hamilton, Patents and Free Enwprise, TNEC Monograph 31 (Wash­
ington U.S. Government Printing Office, 1941), pp. 103-108; see also U.S. 
Senate, Investigation oj the National Difense Program Additional Report, No. 480, 
Part 7, May 26, 1942 (Washington; U.S. Government Printing Office), 
pp. 27·42. 
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agreement. Moreover, as late as January 1941, one American 
company refused, apparently because of fear of a civil damage 
suit for breach of contract, to sell certain types of ammunition 
to the British Purchasing Oommission because of its cartel 
agreement with a German firm.l 

However, no matter how stable the regime of "administered" 
prices and how widespread the willingness to live and let live, 
it is nevertheless open to "disturbances" at any time. Oligopo­
listie equilibria are inherently unstable because they are being 
undermined by forces of their own making such as excess capacity 
and additional profits which any expansion ofoutputwould make 
possible owing to the fact that they are operating under decreas­
ing costs. Once the spell is broken, the expansion of output 
may feed upon itself and be promoted and accelerated by 
anticipations and repeated credit transactions. Nothing needs 
to be said about this periodic cumulative increase of output 
except that it may reach such proportions in modern industrial 
societies as to exceed the capacity to consume. This in turn 
sets the stage for the adoption of socially harmful practices which 
shall occupy us in the following section. 

Planned Obsolescence and Social Costs 

In the world of oligopoly any violation of the price agree­
ment becomes an unpopular act.2 Indeed to be accused of 
competition by price cutting is often considered equivalent to 
being slandered in the world of the oligopolist. According to 
the textbooks, competition tends to be channelled into non-price 
competition such as attractive credit arrangements, pleasant 
surroundings and personal services of various kinds. What the 
textbooks usually fail to mention are the various forms ofcompeti. 
tion in "disservices" such as frequent changes in design and 
planned obsolescence designed to accelerate the sale of 

1 cr, A. Krock, "The Cartels as Parts of a German War Plan," The New 
rork Times, March 27, 1942, For the most complete picture of the role which 
international patent agreements played as a source of shortages and in the 
delay of American war production see G. Reimann, Ptllenls for Hiller (:'Iiew 
York, The Vanguard Press, 1942), 

"'Even this was seen clearly by Adam Smith: "To violate this combination 
is everywhere a most unpopular action and a sort of reproach to a master 
among his neighbours and equals." op. cil., p. 67. 
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commodities. Admittedly these practices are surrounded by 
secrecy and have not yet been fully explored. The by now 
classical illustration of a deliberate reduction in the quality 
and ability of consumers' goods for the sole purpose of increasing 
sales is the proposal of a company engineer of the General 
Electric Company to reduce 

"the life of flashlight lamps from the old basis on which one 
lamp outlasts three batteries to a point where the life of the 
lamp and the life of the battery under service conditions 
would be approximately equal. Some time ago the battery 
manufacturers went part way with us on this and accepted 
lamps of two battery lives instead of three. This has worked 
out very satisfactorily. 

"I think you will be interested in the attached analysis ... 
covering the various points involved in going to the one 
battery-life basis. . .. If this were done we estimate that it 
would result in increasing our flashlight business approxi­
mately 60 percent. We can see no logical reason either 
from our view point or that of the battery manufacturer why 
such a change should not be made at this time."1 

It is fair to assume that there have been many oligopolistic 
firms who have failed to see any reason why they should not 
reduce the quality and average "life expectancy" of their 
products if by doing so they could increase the volume of their 
sales. In fact, such reduction of quality and planned obsoles­
cence of both the physical serviceability and the desirability of 
consumer's goods is the aim and effect of many sales promotional 
actIVItIes. For instance, the commercial promotion of styles 
and fashions has the effect of reducing and even destroying the 
economic usefulness of durable and semi-durable goods long 
before they have ceased to be serviceable. By thus artificially 
shortening the cycle of obsolescence for many goods, styles and 
fashions aI)d their commercial promotion contribute to 

1 See memorandum from the files of the General Electric Company reported 
by the Assistant Attorney Gen~ral to the Senate Committee on Patents. 
Hearings, 77th Congress, 2nd SesSIOn, Part I, p. 630. See also C. D. Edwards, 
QP. cit., !? 16. 
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substantial losses in modern society. This conclusion is not 
weakened by the fact that the development of new styles and -- fashions may play upon the human desire for variety and that 
it apparently meets with the approval of the consumer. For 
the important thing is not that sales and fashion promotion 
find some response in human nature but rather that the social 
costs of these forms of oligopolistic competition are substantial 

~ especially if viewed in terms of the benefits obtainable from 
Ie the resources invested. Indeed, the economies resulting from 

the simplification of styles and the reduction of the number -.,. of trademarks in wartime supports the conclusion that business 
III enterprise has gone far beyond the optimum point in the promo­
III tion of brands and fashions. In the automobile industry, for 

example, the policy of "degrading" a durable consumer's good 
by the periodic introduction of new designs has given rise to 
intermittent periods of peak production and employment and -ill intervening periods of partial utilization of existing equipment 

i­ with a high percentage of enforced idleness of workers and 
S' specialized capital equipment. Both the obsolescence of desir­

-.... 

,. ability and the obsolescence of quality seem to have undergone 
rapid development since Veblen first spoke of sabotage and the 
conscientious withdrawal of efficiency in modern industry. 

I: Automobiles, automotive part, tires, home appliances from 
t washing machines to television sets, and floor coverings, drap­
r eries and furniture have been increasingly the object of com­
r plaints on the ground of deliberate quality deterioration. 

Independent testing agencies, such as the Consumers' Union 
r and Consumers' Research, have reported on the declining 

tread mileage of tires of various makes and of the declining 
capacity of automobile body work to withstand corrosion 
and other types of damage that mar the appearance of 
a car. While automobile engines often remain serviceable 
for a considerable period of time, various automotive parts 
such as mufflers and exhaust systems frequently have a re­

duced lifespan notwithstanding the fact that the technical 
processes of lead and ceramic coating which would extend 
their serviceability over the life of the car are available to the 
manufacturer at only slightly higher cost. Similarly, television 

'::" 
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sets are reported to have declined in quality over the years 
although it is technically possible to build sets that would last 
for close to a decade without major repairs. Instead, replace­
ments and repairs of television sets are said to have become 
more frequent and more costly. 

The principle of planned obsolescence is applicable even in 
such a field as residential housing where the product has long 
been supposed to provide customers' satisfaction over a long 
period of time. 

"Houses satisfY too many families for too long a time; the 
industry must help homebuyers learn the virtue of trading 
up to a bigger, better, more beautiful house every few years. 
Take a tip ... from the auto industry. Find housing'S equi­
valent of a pinch of chromium and a dash of tail-fin and 
you'd have to beat off the buyers with clubs. 

"The idea has interesting possibilities. It would, for 
example, relieve the industry of the troubJesome responsibility 
of building houses to last a lifetime. For who would want to 
live in the same old house for a lifetime? And it should be a 
simple matter for clever merchandisers to convince those 
who worry about keeping up with the mortgage payments 
that it's much more important to keep up with the Joneses."l 

It is not suggested that this apparent trend toward built-in 
obsolescence has as yet affected all fields of merchandise or,. 
for that matter, that industries are maintaining laboratories 
occupied with deliberate product deterioration. Nor is it 
argued that the technically superior product is necessarily 
economically the superior or more desirable product. However, 
it is suggested that product and quality designs and the delibe­
rate spacing of the lifespan of different parts in such a fashion 
that the need for replacement and repair is increased, are 
commerically profitable in oligopolistic market structures. The 
social costs of these practices are opportunity costs or economies 

1 Quoted without comment from 'Engineering News-Record' by Consumer 
Reports June 1960, p. 30. For further evidence on planned obsolescence see 
Vance Packard, The Waste Makers (New York, David McKay Company, 
1960) particularly chs. 6-12. 
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• 	 not realized. They are partly refleeted in unnecessary repair
• costs and earlier replacement of durable goods. 
~ How far this quality deterioration has actually spread in 
e contemporary oligopolistic business enterprise cannot be demon­

strated with certainty. While an industry with excess capacity
• 	 and high overhead charges has much to gain from an accele­
t 	 rated obsolescence, it is equally possible for an oligopolist to 

"undercut" his competitors and offer the more durable product 
that is technically and economically within reach. However, 
will he have the incentive to maintain quality and technical 
standards that curtail sales and profits? The production of 
appliances which would actually live up to the promise of 
a guarantee for the life of the owner is !lot exactly the royal 
road to the maintenance of earnings for the oligopolist. In 
any event the temptation is great if not overwhelming even in 
this field to conform to what Veblen liked to call the peace 
of mutual moderation in modern oligopolistic business enter­
prise. 

Sales Promotion and High Pressure Sales Publicity 

Oligopoly, duplication and excess capacity are at the root 
of what are known as sales promotion and high pressure sales 
publicity.l At the same time the growth and "success" of 

1 Little reflection is required to demonstrate that the increasing volume 
and scope of sales promotion is an index of the presence and growing ubiquity 
of oligopoly in contemporary market structures. Under conditions of perfect 
competition tlle individual seller is faced with an infinitely elastic demand 
or sales curve for homogeneous commodities. In other words he can sell 
as much as he has to offer, or wants to sell. Since he can dispose of his entire 
output at the market price, the individual seller (and producer) has no induce­
ment to spend money on sales promotion. However, if the fixed and special­
ized productive capacity of individual producers and sellers is such as to 
permit them to produce more than the market will take at the market price 
(that is, if they produce at increasing returns) or if consumers can be con­
vinced of the superior qualities (whether rcal or imagined) of individual 
products (that is, if the elasticity of demand at the market price of their 
product can be reduced), then entrepreneurs will find it profitable to invest 
in sales promotion. In fact, under conditions of oligopoly it is not only 
profitable but essential for the individual entrepreneur to engage in various 
kinds of sales promotional activities. For, under these conditions the commer­
cial survival of each competitor depends u!l0n his ability to increase the 
demand for his particular product and to make this demand as inelastic as 
possible. To this end, the seller must convince the consumer of the special 
qualities of his products as compared with those of his competitors. If the 
entrepreneur's survival depends upon his ability to create a demand for his 
"differentiated" commodity, he will hardly abstain from making exaggerated. 
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sales promotion as an institution in modern business enterprise 
is greatly facilitated by the affluence of a society which is reaping 
the benefits of modern technology and large-scale production­
Sales promotion fits perfectly into a high consumption economy 
in which the rapid improvements of the industrial arts and the 

of consumers invite and 
high pressure sales publicity. Indeed, the more 

the more they become a 
Sales promotion is itself an industry 

operated by highly specialized agencies which act as middle­
men between the business concern and the advertising medium 

weekly magazines, radio stations and 
Some 3000 such advertising agencies, in 
1800 smaller firms, hold the advertising 

It goes without saying that 
work on a commission basis of up to 

interested in extending the number and 
They use all their skills of persuasion to 

convince manufacturers and distributors to engage their services 
Since these experts 

in persuasion practice with respect to their clients what they 
with regard to the ultimate consumer, 

namely, to transform the latter into customers, it is 110t difficult 
to see that they may induce their clients to carry "their adYcrtis­
ing expenditure past the point at which it ceases to be pro­

In other words. it canllot be taken for granted that 
advertising outlays arId profits arc indeed as closely correlated 

the professional sales promoter tries to prove.:! .Actually, 
there is no way of determining the private returns obtainable 

Not only is it impossible 
who the marginal consumers are who 

induced to buy the advertised product, 

as to the "superiority" of his particular anicle 
Only under a regime of oligopoly could the commercial promotion 

demand have assumed the key role which 
occupies in the American economy. 

1 A. S. J. Baster, Advertising Reconsidered (London., P. S. King and Son. Ltd., 

on this point see H. Smith, "Th(' ImplHation 
The Economic Journal, XLV (1935) pp. 691-92. 
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but even more important, sales promotional activities always 
involve the risk of provoking retaliatory action by other sellers 
which may either wholly or partially neutralize the effect of 
the campaign. In other instances, sales promotion by one 
seller may have the effect of increasing the sales also of com­
petitors and thus may benefit the whole industry. In order to 
arrive at a balanced appraisal of sales promotional activities 
in contemporary society it is essential to realize that sales pro­
motion informs and attempts to persuade and that persuasion 
is not necessarily manipulation. In fact, insofar as sales pro­
motion provides information by telling the consumer of available 
opportunities it tends to increase rather than decrease the com­
petitive elements in market structures. For these reasons it 
would be desirable to elaborate earlier distinctions between 
"constructive" (informative) and "combative" (aggressive) 
advertising.] However, it is by no means certain that these 
conceptual distinctions will enable us to identify with preci­
sion the "informative" and the "aggressive" elements in a 
concrete sales promotional campaign.2 

For the purpose of discussion let us accept, therefore, the 
thesis that the aim of sales promotion is to sell and that it is 
possible to increase sales. Veblen suggested that sales can 
probably be increased indefinitely but only at increasing costs.3 

As soon as this commonsense qualification is accepted it be­
comes meaningful to discuss the social costs of sales promotion. 
The determination of these costs is considerably more complex 
than is realized by the defenders of sales promotion who assert 
that it enables efficient producers to enlarge their scale of 
operations and hence makes for lower costs and lower prices. 
Apart from the fact that the economies of large-scale production 
are av~ilable without high pressure salesmanship, sales promo­
tional activities are the result rather than the cause of 

1 See A. Marshall, Industry and Trade (London, 1919) pp. 304-07 and A. 
C. Pigou, The Economics of Welfare, (London, The Macmillan Company, 
4 ed., 1932), p. 196. 

21f the terms had not come to be used without distinction we would suggest 
to reserve "advertising" for the provision of information and sales promotion 
for the manipulative elements in modem salesmanship. 

3 T. Veblen, Absentee Ownership and Business Enterprise in Recent Times. (New 
York, The Viking Press, 1923), p. 304. 
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large-scale production. 
large-scale production 
expanding productive 

take customers away from 

ment 
rivals."I To the 
the aid of sales promotion are able 
perhaps even to enlarge their 

economic loss from the point of view of the 
whole. 
promotional efforts of 
an 

to the 
producers and sellers neutralize 
bring about any substantial 
and the volume of sales of each competitor. 
each of two rivals makes equal efforts to 

a steady increase of the 
how high total domestic expenditures 

modity offered by them 
Pigou, Economics of Welfare, 

~ Ibid., p. 198. 

OF BUSINESS ENTERPRISE 

Producers first realize the advantages of 
and then, after expanding and over­
capacity, resort to methods of high 

pressure selling in order to keep overhead costs at a minimum. 
Furthermore, it can hardly be denied that less efficient producers 
are also engaged in high pressure salesmanship and may thereby 

those more efficient producers who 
may be for one reason or another less efficient promotors. There 
is even, as Pigou pointed out, "some slight ground for believing 
that firms oflow productive efficiency tend to indulge in advertise­

to a greater extent than their productively more efficient 
extent to which less efficient producers with 

to stay in business and 
markets and thus the scale of 

their production, sales promotional activities represent a dear 
economy as a 

In this connection it is important to note also that sales 
one producer are likely to result in 

encroachment upon the markets of other producers whQ 
may be forced to contract their scale of production and conse­
quently be compelled to produce at higher unit costs. Indeed 

extent that the sales promotional efforts of competing 
one another they will fail to 

change in the relative position 
For, clearly "if 

attract the favor of 
the public away from the other, the total result is the same 
as it would have been if neither had made any effort at all."l1 
Obviously, inasmuch as competing sales promotional campaigns 
cancel one another, they represent a social loss which is shifted 
to, and borne by the consumer in the form of higher prices. 

The result of the cumulative growth of sales promotion is 
total costs of selling. :'\io matter 

may rise, the costs of 

1 "For, clearly, they have greater inducements to expenditure on devices, 
such as special packages, designed to obviate comparison of the bulk of com­

and by other producers at a given price." See 
op. cit., p. 199. 
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1 Veblen, Absentee Ownership, 01'. cit., p. 3OG. .. 
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selling have risen with it and stand roughly at two to three~ 
percent of such expenditures in 1960. The relative magnitude 
of these expenditures per family in the United States is indicated 

'­

l 
by the fact that they are almost double the expenditures per.. 

II 	 family for primary and secondary education. Not only have 
the costs of salesmanship been increasing in many lines ofr , merchandising while the costs of manufacturing have bten 

~ 
de~lining but the relative costs of promoting the sales of the 
nation's civilian output has been rising if we consider thatr 
increasing percentages of the nation's total output tend to be 
used for defense and government accounts where sales promo­
tion plays a less important, if indeed, any role. Of course, the 
relative importance of sales promotion as a factor of the total 
distribution costs varies widely from industry to industry. In 
some industries the rising costs of salesmanship have become 
a major overhead charge. For trade-marked or patented 
consumers' goods such as electric household appliances and 
flour, advertising costs account for as much as 30 to 50 percent 
of the total distribution costs. In fact, trade-marked consumers' 
goods such as cereals, coffee, cigarettes, beer, to name only a 
few, carry the heaviest selling and distribution costs as a 
percentage of total net sales. 

Available data do not permit a clear-cut distinction between 
the quota of sales promotion and the costs of manufacturing 
proper. This becomes clear as soon as it is realized that the 
commercial promotion of brands, trademarks, saleable con· 
tainers and disposable packaging are integral parts of sales 
promotion which must be charged to the costs of selling or to 
what Veblen called the creation of saleable appearances.! 

The Psycho-Cultural Impact oj Sales Promotion 

The effects of sales promotion and high pressure sales publicity 
are not confined to the increased costs of selling which the 
consumer has to bear. They go far beyond these tangible 
"economic" aspects; indeed, they affect every phase of our 
existence as individuals. Sales promotion today influences 

1 Veblen, Absentee Ownership, op. cit., p. 300. 
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the structure of the human personality and tends even to impo­
contemporary society quite apart from the fact that 

high pressure sales publicity has contributed to make the eco­
nomy what it is: an economy that is oriented primarily toward 

of private wants frequently at the price of 
purposes and needs. Admittedly not all 

types of advertising have these repercussions which traditional 
economic analysis has usually excluded from its considerations. l 

If these broader implications of sales promotion are discussed 
within the context of social costs this is due to the fact that 
we cannot permit essentially arbitrary lines of demarcation to 
determine the delimitation of the consequences of an institution 

becoming one of the keystones in affluent 

The aim of sales promotion is to sell by fixing the consumers' 
attention on the special characteristics, whether real or imagined, 
of commodities with a view to maintaining or increasing sales 
without endangering the earning capacity of the concern. This 

variety of ways and by the use of 
"One type ofadvertising and salesmanship 

relies wholly on ideomotor responses in the victim, insinuating 
or hammering into his consciousness the idea which, once there, 

choice and action often without any critical 
weighting in the light of all the possibilities and all the interests 

While some advertisements may 
information about the positive character­

istics and qualities of the commodities offered, sales publicity 
has assumed increasingly the form of a deliberate attack on the 

and credulity. Advertising and 
particularly high pressure salesmanship "usc against him (the 
buyer) laws of psychology with which he is unfamiliar and 
therefore against which he cannot defend himself, which frighten 
or flatter or disarm him-all of these have nothing to do with 

1 Among the economists who have dealt with some of the broader implica­
tions of advertising are T. Veblen, J. M. Clark, J. A. Schumpeter, E. Cham­

2J. M. Clark," Economics and Modem Psychology," (1918) reprinted in 
op. cit., pp. 106·107. 

238 SOCIAL 

verish 

the satisfaction 
neglecting public 

that is rapidly 

societies. 


can be accomplished in a 
various techniques. 

determines his 

of a rationally unified self."! 
offer the consumer 

consumers' susceptibilities 

berlin and J. K. Galbraith. 

Priface to Social Economics, 

CL"TTHROAT CO)IPETITION, OBSOLESCK.-"~ 

his 

into effective wants which will induce the' 

the consumer's awareness but tries to 

knowledge. They are not informa1i14 

pulative."1 

More specifically, sales promotion ~ 
desires into particular channels by tnuIIIIII 

conscious. In fact, commercial advcdiil 
propaganda endeavors to contact the 
technique of creating favorable and 
which are the more effective the less, 
find the same evasions and reticences ~ 
producing opinion by reiterated assertiIiiJ 
precisely to the extent to which it uaiIl 
and the danger ofawakening the critical.. 
Admittedly there are limits beyond ... 
will not prove effective. But within ~ 
scope for the systematic creation of ~ 
the professional sales promoter has ~ 
Veblen was one of the first to em~ 
and experimenters in applied psycholo&Y.~ 
bent in the direction of what may be ~ 
Their day's work will necessarily run 011. • 

of habit and bias, by recourse to shad 
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his knowledge. They are not informative; they are mani­
pulative."1 

More specifically, sales promotion endeavors to direct human 
desires into particular channels by transforming such desires 
into effective wants which will induce the consumer to commit 
part of his present or future earning power to specific purchases. 
In short, sales publicity is concerned with the transformation 
of consumers into customers for specific commodities. In 
order to achieve this aim the advertiser appeals not only to 
the consumer's awareness but tries to penetrate into his sub­
conscious. In fact, commercial advertising like political 
propaganda endeavors to contact the subconscious by "the 
technique of creating favorable and unfavorable associations 
which are the more effective the less rational they are. We 
find the same evasions and reticences and the same trick of 
producing opinion by reiterated assertion that is successful 
precisely to the extent to which it avoids rational argument 
and the danger ofawakening the critical faculties of the people."I 

Admittedly there are limits beyond which these techniques 
will not prove effective. But within these limits there is much 
scope for the systematic creation of illusions. To this effect, 
the professional sales promoter has made increasing use, as 
Veblen was one of the first to emphasize, of trained "experts 
and experimenters in applied psychology, with a workmanlike 
bent in the direction of what may be called creative psychiatry. 
Their day's work will necessarily run on the creative guidance 
of habit and bias, by recourse to shock effects, tropismatic 

1 E. Chamberlin The Theory of Morwpolistic Competition (Cambridge, Harvard 
University Press, 1948), pp. 119-120. Another serious student of the 
matter comes to similar conclusions: H ••• advertisements are not written 
to help people make a reasoned choice of commodities, they are written with 
the object of inducing them to buy particular things, and they naturally 
exaggerate the uses and merits not only of the commodity but of a particular 
make of the commodity. Moreover, the vast majority of advertisements 
do not confine themselves to pointing out the uses of commodities; they make 
the appeal not to the reason but to the emotions of the consumer. Suggestion, 
reiteration, attractive illustration-these are all devices to induce him to buy 
the article without making comparisons and calculations. They certainly 
do not assist his judgment as to the relative satisfactions to be obtained from 
different commodities or as to the relauve satisfactions to be obtained from 
commodities and leisure." D. Braithwaite, "The Economic Effects ofAdvertise­
ment," Economic Journal, 1928, vol. XXXVIII, pp. 19-20. 

2 Schumpeter, Capitalism, Socialism ana DerMCTat;)!, op. cit., p. 263. 
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reactions, animal orientation, forced 
ideas, verbal intoxication."l What 
of these activities is the fact that human desires and wants are 
much less autonomous and more susceptible to manipulation 
than utilitarianism was ever prepared to admit. 
consumer brings to the market not specific wants but general 
desires and requirements. 
a general need for shoes, clothing or food. 
the sales promoter to focus the consumers' attention on parti­
cular kinds of shoes, clothing or 
for specific commodities are developed and 
expanded. By absorbing the suggestions of his environment the 
consumer, in a continuous interaction of impulse and response, 
develops the specific wants which make him the customer and 
user of particular commodities. 
but are "variables" which become under the pressure of sales 
promotion and sales publicity, the object of deliberate mani­
pulation for commercial purposes. 
consumers into effective and profitable 
promoter plays on a 
iJ.nd such ubiquitous traits as the fear oflosing personal prestige, 
the closely related sense of shame2 

disease. The particular methods used by sales promotion 
arouse these sensibilities and customs vary all the way from 
the fixation of ideas and desires by endless repetition and verbal 
intoxication, to hypnotic suggestion, the creation of images of 
alUthority and daydreams. Indeed, 
say that the consumer in the affluent society lives "in a conti­

1 Veblen. Absentee Ownership, op. cit., p. 307 
iVeblen emphasized with particular insistence that the fear of losing prestige 

rather than personal vanity plays a 
solicitude for instance of personal prestige is particularly pronounced in the 
period of adolescence which in some persons may never be overcome. "Cosmetic 
pigments and preposterous garments are applied to the person with a 
to avoid falling short of the blamelessly best, 
rather than to achieve notoriety, to 'keep up with 
set the pace. And it is to this fear of derogatory notoriety that the expert 
advertisers of these ways and means of fabricated beauty address themselves 
and adapt the flow of their intoxicating verbiage.... 
ethnologists that practices of a similar nature and of somewhat the same aesthe­
tic value among the peoples of the lower cultures-as, e.g., tattooing and scari­
fication, toothfiling, nose-boring, Iip-buttons-rest 
cally on the fear of losing prestige." Ibid., 
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Press, 1956), p. 32. 

zT. Veblen, Absentee Ownership, op. cit., p- lIJl I 
3 On the concept of "idealized image" see K.. ... 

Growth: the Slruggie toward Selj-JUaliQJl;itJa ~ 
1950), p. 
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nuous stage of siege from dawn until bedtime. Nearly every­
thing he sees, hears, touches, tastes and smells is an attempt to 
sell him something ... to break through his protective shell 
the advertiser must continuously shock, tease, tickle or irritate 
him, or wear him down by the drip-drip.drip or Chinese water 
torture method of endless repetition."l 

What happens to the human personality under this conti­
nuous impact of sales promotional appeals and manipulation? 
Veblen, in a much neglected footnote in his later writings 
suggested that the systematic arousing of the sensibilities of 
shame and fear would end ultimately in mental imbalance and 
disease. Indeed, for Veblen the creation of illusions 
by the experts and experimenters in the methods of applied 
psychology and creative psychiatry amounted to "a trading 
on that range of human infirmities which blossom in devout 
observances and bear fruit in the psychopathic wards."2 In 
short, Veblen foresaw that the creation of illusions and the 
promotion of the feelings of shame, fear and anxiety could 
seriously affect mental health and the human personality. 
This is not the place to enter into a detailed discussion of the 
psychological mechanisms that seem to bring about this out­
(;ome. Suffice it to state that an individual whose desires and 
values are increasingly the object of commercial persuasion 
and manipulation is psychologically in a most vulnerable 
position. He may respond positively to the signals he receives 
from the expert in sales promotion and gain the approval of 
others by conforming to the standards of the majority. The 
fact remains, however, that "his" views and wants are "manu­
factured" and not his own. Particularly his image of himself 
is an "idealized" image which is continuously imposed upon 
him from the outside.3 

To live up to this idealized and "outer·directed" self not 
only places the consumer under continuous stress and tension 
but in the end estranges him from his actual or real self. His 

1 Quoted from Fortune by D. Bell, Work a1Id its Discontent (Boston, Beacon 
Press, 1956), p. 32. 

2T. Veblen, Absentee Ownership, op. cit., p. 307 n. 
3 On the concept of "idealized image" see K. Horney, Neurosis and HUflIIm 

Growth: the St11lggle toward Self-Realization (New York, W. W. Norton. 
1950), p. 
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endeavors to actualize an ideal and outer-directed self not 
only isolates the individual from himself but, in the end, also 
from others. Sales promotion must thus be regarded as a 
major factor in creating the typical neurosis of our time: the 
detached and isolated personality. This personality still is 
related to the outside world by adhering to the outer-directed 
standards of consumption, but it is a receptive kind of a person 
anxious to conform by living up to the dictates of his society 
as formulated by sales promotion. In this process not only 
his wants but his preferences and his behavior are being 
shaped by what the individual perceives as the standards and 
expectations of others and of the market. Hence the produc­
tion of.effective and profitable customers actually induces the 
consumer to experience himself not as what he could potentially 
be: an individual, but as what he actually has become: a cog 
in the wheel of a large and impersonal machine indifferent to 
his fate. When man finally reaches this awareness and realizes 
what is essentially a loss of identity his feelings of personal 
futility and despair may well lead to the couch of the psycho­
analyst or the psychiatric ward. l 

Sales promotion tends to influence the personality structure 
of man in modern society in still other ways. High pressure 
sales publicity is the instrumentality through which the consumer 
is shaped in accordance with the requirements of mass produc­
tion and the dictates of excess capacity. That is to say, by 
playing on the human propensity toward variety and the 
expansibility of desires sales promotion must of necessity empha­
size the values of lavishness and the virtues of extravagance. 
It must stress display and conspicuous consumption for the 
sake of ostentation. In the end it will not refrain from lending 
its support to planned obsolescence and the creation of arti ­
ficial novelties in appearance; design, style, color and fashion. 

1 For a further substantiation 'of these conclusions and particularly of such 
key concepts as ideal self, isolation and outer-dlrected or market orientations 
see the writings of K. Homey, E. Fromm, H. S. Sullivan and R. Mar' For 
a systematic development of these and related ideas of a concept 0 man as 
a common denominator concept in social analysis, see the author's "Toward 
a Science tif MfI1I in Society: A Pos#ve Approach to the Integratwn tif Social Knowkdge 
(The Hague, Martinus Nijhoff, 1961). 
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DOt Thus, high pressure salesmanship serves to promote systemati­

also cally and cumulatively private desires and wants to an extent 
IS a which was formerly considered neither possible nor admissible. 
tile In a word, sales promotion has become the strategic instrument 
l is in the substitution of the ethics of self. indulgence and pro­
:ud digality for the ethics of parsimony and frugality . ... It may be argued that the Protestant ethic is out of place..idy in an age of affluence and that mass production and excess 

capacity call for the consumption-oriented individual. But 
~ this argument overlooks two things. It fails to take into 
lad consideration the fact that the promotion of private wants and ..,.. private affluence and the production of less essential goods go 
rk hand in hand with the neglect of essential public services and..,. 

collective needs. Moreover, the argument ignores the fact that 
:laC by raising our individual preferences for present consumption 

.... 

.... 
to and our propensity to consume, sales promotion encourages 

lID large sections of the population to mortgage future incomes 
and to go into debt at a rate which may easily bring them to 
the verge of bankruptcy.l Indeed it has been argued that by 
creating the personality type of the compulsive consumer who 

R acquires whatever hewants on the instalment plan, sales publicity 
:re has succeeded in replacing the old whip of the subsistence wage 
11:1' by a relentless drive for goods no matter how trivial and unessen­
e- tial and by a compulsive desire for a higher standard of living.2 

". More important perhaps, certain forms of sales promo­
lie tion tend to accelerate and carry to its logical conclusion what 
1- Tawney called the tendency of the acquisitive society to dissolve 
c:.. moral principles into simple choices of alternative courses of 
!Ie action. By placing private goals and not social ends into the 

&" center of human awareness as guides to action, the choices of 
!-­

... 1".'1. survey by insurance companies revealed that the average American 
family was about three months away from bankruptcy" (and that after 
two decades of unparalled prosperity). Packard, op. ell., p. 154. A preli­
minary report of the American Bar Association expressed its concern over aIt 
400 percent increase of bankruptcy filings in the last ten years (1950-1960)• 

r and the fact tllat about 90 percent of the total number of bankruptcies are 
now (1960) filed on behalf of individuals with no assets to be distributed• to the crediter. Report of the Consumer Bankruptcy Committee, Sub­" committee to the Section of Corporation Banking and Business Law of1/ 
the American Bar Association, February 1961, p. 2. (Mimeographed). 

2 Bell, op. cit., p. 3 I. 
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tion such as sales promotion is 
exaggerated claims and half·truths. 

nobody-and least of all the younger generation-can be blamed 
for believing that it is not only possible but morally permissible 
to try to get something for nothing by making use of exaggerated 
claims and half·truths in their own activities. It requires no 
elaborate analysis to see that no lasting society and certainly 
no democratic society can be built upon such a foundation. 
"Deliberate and cynical falsehood does not merely convert 
truth; it challenges the idea which is at the heart of popular 
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and the acquisitive consumer 
of expediency.! The more or less 

clearly defined private goal of maximum utility and maximum 
profit not only simplifies the moral problem but, to some extent 
at least, relieves the individual of moral choices and discrimina­
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widely believed to live on 
Indeed, if it is true that 

"the bulk of advertising consists of lies, spiced with half·truths"2 
and if such a key industry as sales promotion earns a consider· 
able margin of profits by manipulation and even by deception, 

1.R. H. Twaney, The Acquisitive Soc~. New York, Harcourt, Brace and 
Company 	1920, pp. 30-31. 

2 I. Kristol, High. Low. and Modern, Encounter. No. 83 (August 1960).
p.39. 

CUTTJIB,OAT OOMPETITION, OBSO~ 
government: that the recognition of 
but a dvic obligation."l 

We are thus led to the conclusion 
the human personality which apIoi 
stim~lates compulsive and irrational 
the use of half-truths and deception • 
of the integrity of the individuaL 
pulation also invades our privacy throIII 
tainment and undermines our freedoat 
runs counter to our long-professed ­
adds further to the moral dilemma . 
We do not deny that ideals and 
change under the impact of new ... 
extreme cultural relativists fail to sr:e;t 
not only change but can easily dege118 
tructive of social life and hence of tJ.eJ 

This conclusion finds additional SIIffi 
serious effects of commercial television ­
for the diffusion of the advertisers' ~ 
be understood only in the light of the eai 

rating system by which advertisers.JIII 
lack of profitability of different ~ 
the size of the audience. For obvioudr. 
of people viewing or hearing a prugal 

per message per 1000 viewers or listaI 
the rating (i.e., the lower the numll 
a particular television program;', tI 
per message per 1000 viewers. 'I'I.­
highest ratings will not only have the ~ 
sales promoter and advertiser but ­
easily attract sponsors. As a result, 
television industry tends to produce and 
to the neglect and exclusion of others ' 
hence higher costs per message per lei 
which appeal to a great number of peG 

1 Ibid., p. 39. The same conclusion applies 
deal of popular journalism which uses tee snail 
bias, and to political progapanda in generaL 
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.a- government: that the recognition of truth is not only a human 
te. but a civic obligation. "1 

We are thus led to the conclusion that the manipulation of-IaIt the human personality which exploits human infirmities and 
iDa- stimlflates compulsive and irrational patterns of behavior by 

the use of half-truths and deception is fundamentally a denial ~-Ito of the integrity of the individual. The fact that this mani­
1liiie pulation also invades our privacy through the medium of enter­
:ilk tainment and undermines our freedom of decision and moreover 
idy runs counter to our long-professed ideals and code of ethics ..,.. adds further to the moral dilemma created by sales promotion . 

We do not deny that ideals and moral codes can and must ... change under the impact of new social conditions. Only 
.-r extreme cultural relativists fail to see that moral standards 

.. 
not only change but can easily degenerate and become des­.. .­ tructive of social life and hence of the lives of individuals . 

by' This conclusion finds additional support if we consider the 
he serious effects of commercial television and radio as mass media... for the diffusion of the advertisers' message. These effects can 
6e be understood only in the light of the economics of the so-called 
hie rating system by which advertisers judge the profitability or .... lack of profitability of different programs through surveys of 
GIl the size of the audience. For obviously, the larger the number.. of people viewing or hearing a program, the lower the costs ... per message per 1000 viewers or listeners. Hence the lower 
1:1'- the rating (i.e., the lower the number of people viewing .., a particular television program), the higher the cost 
a:I 	 per message per 1000 viewers. Thus, programs with the 

highest ratings will not only have the greatest attraction for the•
ell sales promoter and advertiser but such programs will most 
DO easily attract sponsors. As a result, the entertainment and 
Ify television industry tends to produce and develop these programs 
11.• to the neglect and exclusion of others with lower ratings and 
:I't hence higher costs per message per 1000 viewers. Programs 
.... which appeal to a great number of people (let us say, boxing, 

lid 
1 Ibid., p. 39. The same conclusion applies with equal force to a good 

deal of popular journalism which uses the small as well as the big political I). 
bias, and to political progapanda in generaL 
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wrestling matches, or Wild 
thus crowd out programs 

and entertainment values such as the serious theater, the concert 
or other entertainments which conform to the standards and 
tastes of a modtTn civilized society. 
commercially "sound" to appeal to television audiences through 
the dream-land of the Western movie or any of the other escape 
trivialities of present-day television entertainment, it cannot be 
seriously denied that the control of television entertainment by 
sales promotion is not only a lost opportunity but sets the stage 
for a serious cultural impoverishment. 
or the educator it is the sales promoter who tends to influence 
our sensibilities while our cultural 
The outcome of this truly circular process 
the illusions, the escapism and the brutalities 
our youth and which fail to satisfy any but the most superficial 
and shallow needs of an adult audience in our affluent society. 
In short, the control of television and radio by advertising, the 
practice of deception, the deliberate 
wants, the acceleration' of obsolescence and 
attitude in general are not 
socially degenerative and destructive. 

We cannot conclude this chapter without an 
the doctrine of consumers' sovereignty 
and still dominates much of the basic philosophy of economists. 
In an age in which the commercial 
the creation of profitable customers 
accepted institution the doctrine of 
loses what little validity it may have had in the past. 
to maintain it as a fiction or a 
contemporary conditions can serve no 
that of a distortion. For all 
purposes it would be more relevant to reverse the assertion of 
the doctrine of consumers' sovereignty: 
production plays the active role, 
passively or is deliberately "adjusted" by producers' and sellers' 
action, to the innovation initiated by the 
of business enterprise. 

OF :BUSINESS ENTERPRISE 

West and gangster stories) may 
of unquestionably higher cultural 

While it may be 

Instead of the artist 

needs remain unsatisfied. 
are the trivialities, 

which subvert 

multiplication of human 
the manipulative 

only economically wasteful but 

observation 011 

which has dominated 

promotion of sales and 
has become a generally 

consumers' sovereignty 
Indeed, 

theoretical assumption under 
purpose other than 

theoretical and practical 

not consumption but 
consumption adjusts itself 

technical perSonnel 
Similarly, investment may be said to 
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-
the­

proceed quite independently of savings. 
go ahead in force and impose their 
excess of voluntary savings through 
prices, higher profits and even higher 
the investors themselves are concerned) 
forcing everyone else to consume less 01' 

light of these considerations it must be 
of consumers' sovereignty assumes more 
of a myth and a dogma.1 

1, 

j 
1 
l 
J 

1 

1 See also Galbraith's discussion of the paramIIIIII1 
in The Afflilent Socie~, op. cit., chs. IX and X. 
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may proceed quite independently of savings. Indeed, investors may 

altural go ahead in force and impose their investment decisions in 
I)fIcert excess of voluntary savings through the imposition of higher 
I and prices, higher profits and even higher consumption (as far as 
IY be the investors themselves are concerned) while at the same time 
rough forcing everyone else to consume less or to save less. In the 
~pe light of these considerations it must be evident that the doctrine 
lOt be of consumers' sovereignty assumes more and more the character 
21t by of a myth and a dogma.! 
, stage 
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1 See also Galbraith's discussion of the paramount position of productionlid to in The AJJIUllnl Society, op• •il., chs. IX and X. 
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CHAPTER THIRTEEN 

THE RETARDATION OF SCIENCE AND THE 
SOCIAL COSTS RESULTING FROM 

"MISLOCATION" AND OVERCONCENTRATION 

THE PRECEDING discussion has gone considerably beyond our 
earlier treatment of the social costs of business enterprise. And 
yet even this extended analysis does not provide a complete 
account of the total range of social costs. Thus, no specific 
attempt has been made to trace the social costs in such fields 
as banking, insurance, investment finance, and real estate. 
The social costs bound up with the artificial maintenance of 
small-scale production in many fields of economic activities 
and the social losses caused by the multiplicity of brands and 
the lack of standardization of commodities have only been 
touched upon. There is reason to believe that a more complete 
study would bring to light considerable additional evidence of 
social costs. 

There are, however, two specific instances of social costs which 
cannot be neglected in this study. These are the social costs 
resulting from the organization of scientific research under a 
system of business enterprise and those reflected in the "mis­
location" of industrial production and the concentration of 
population in already congested areas. While we cannot deal 
comprehensively with these social costs within the context of 
the present study we shall indicate the general direction in 
which research and analysis might be fruitful. 

The Retardation ofScience 

It may seem incongruous to speak of the retardation of science 
at a time which is witnessing the greatest scientific progress in 
the physical sciences. And yet, a moment's reflection will 
make it clear that the development of nuclear energy and the 
exploration. of outer space does not conform to the conditions 
characteristic of the organization of scientific research in lit 
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market economy. It was not private en 
pendent research organization that was 
spend two billion dollars for the development 
And it is again government funds which 
of space research that is presently under 
States. Both the magnitude of the expense 
of the results place this and similar types 
research outside the scope of private endea' 
solution in governmental laboratories of till: 
practical problems raised by nuclear and 
an indication rather of the growing impo: 
scientific research. Indeed, in addition to 

own research laboratories governments ~ 
dominant role even in industrial research-I., 
ments together with the pace of technologia1j 
Soviet Union which organizes its scientific l1li 
under central and governmentally finallf"l!!4 
the question of whether the present organil!lll 
research and the application of its resuIIa , 
constitute a wasteful and costly duplication or., 
which gives rise to retardation and ~ 
technical efficiency. 2 

We have previously pointed out that ... 
business enterprise as fundamenally hostile to ill 
and technological improvement. Researc:ll .• 
have a direct bearing on productive effid!I 
costs and as such are, of course, in the .. 
consideration~. Moreover, technical ~ 
creasingly the "safe" competitive weapon " 
by which he endeavors to increase his share fI 
takes the financial resources and the madI 

1 Estimates for Great Britain place the share of.­
to scientific and engineering research and developmai 
turing industry at more than 70 percent or £220 rniIliIa~ 
£300 million (for the financial year 1955-56). ~ 
Industrial Research, Estimate of Resources deL'Ottd Is s.i 
Research and Development in British Manufacturing 1""": 
Andrew Shonfield, A Deadlock on the Left, ~ 
September, 1959, p. 14. 

2 ~or an early expression of opinion on this qlJIeIIiiII 
Engmeers and the Prtce System, New York, The "ikinC , 
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market economy. It was not private enterprise or an inde­
pendent research organization that was able and willing to 
spend two billion dollars for the development of nuclear fission. 
And it is again government funds which finance the program 
of space research that is presently under way in the United 

lIB 	 States. Both the magnitude of the expense and the uncertainty 
of the results place this and similar types of basic scientific [OI research outside the scope of private endeavor. The successful 
solution in governmental laboratories of the theoretical and 
practical problems raised by nuclear and space research are...-­
an indication rather of the growing importance of the state in iIItIE 
scientific research. Indeed, in addition to maintaining their r:iIk 
own research laboratories governments everywhere play a...... 

~ 	
dominant role even in industrial research.1 These develop­
ments together with the pace of technological advance in the .. : ttl 
Soviet Union which organizes its scientific research activities IIiIs 
under central and governmentally financed auspices raise 
the question of whether the present organization of scientificl1:li 
research and the application of its results do not in effect de 
constitute a wasteful and costly duplication ofcompetitive research ttl 
which gives rise to retardation and restriction of potential 
technical efficiency. 2 

ell 
We have previously pointed out that we do not regard... 

business enterprise as fundamenaUy hostile to industrial research • and technological improvement. Research and development 
have a direct bearing on productive efficiency and market

of -­ costs and as such are, of course, in the forefront of businessear 
considerations. Moreover, technical change has become in­of 
creasingly the "safe" competitive weapon of the oligopolist

II! 
by which he endeavors to increase his share of the market. It 
takes the financial resources and the market power of the 

1 Estimates for Great Britain place the share of government contributions 
to scientific and engineering research and development in British manulac­e turing industry at more than 70 percent or £220 million out of a total outlay of 
£300 million (for the financial year 1955-56). Department of Scientific and 
Industrial Research, Estimate of Resources devoted to Scientific and Engineering

I 	 Research and Development in British Manufacturing Industry, 1955, quoled from 
Andrew Shonfield, A Deadlock on the Left, Encounter, voL XII, :"1;0. 3, 
September, 1959, p. 14. 

:5 2 For an early expression of opinion on this question sec T. Veblen, The 
Engineers and the Price System, New York, The Viking Press, 1921, eh. I. 
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large· scale oligopolistic producer to engage in research and 
development activities which, almost as a by·product, also tend 
to reduce costs and increase productivity,l Insofar as scientific 
research can be expected to enhance the market position of 
business enterprise it is an integral part of the oligopolistic 
struggle. Indeed, business enterprise is conscious of this role 
and spends considerable sums on research and development. 

While it is true that business enterprise appreciates the signi­
ficance of research it tends to evaluate its importance and to 
allocate funds to it in essentially the same manner in which 
all questions of business investment are decided. As a result, 
industrial research as a rule emphasizes only those phases of 
scientific research that promise to yield substantial private 
returns. That is to say, industrial research concerns itself 
primarily, if not exclusively, with research problems which can 
be expected to be privately appropriable. In other words, 
only those problems will be attacked from the solution u'::- 'which 
reasonable profits can be expected. As a result, scientific 
research in the physical, chemical and engineering sciences 
which may be said to have a most direct bearing upon production 
and productive efficiency will expericm:e a one-sided develop. 
ment whereas research in other fields which have no direct 
bearing upon private costs of production will tend to be neg· 
lected. Industry does not spend considerable sums on research 
dealing with the prevention of social costs; scientific inquiries 
into the requirements of public or even industrial health are 
not likely to attract the attention of private enterprise_ Although 
it may be sound business practice to treat research in the same 
manner as advertising and to appraise its economic worth­
whileness in terms of the potential surplus of private returns 
over costs, this does not mean that the competitive calculus is 
necessarily the best criterion for the determination of the relative 
outlays for research or for its over-all organization. 

Indeed, the unsuitability of the market calculus as a satis­
factory criterion for the determination of the relative worth· 
whileness of research outlays and the organization of science in 
general becomes evident as soon as it is realized that scientific 

L Galbraith, American Capitalism, op. cit., Ch. 7. 
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research is usually not only extremely costly 
are highly uncertain and can be applied onJr 
delays. The more uncertain and time " 
of research and the greater the probable 
investment in research and the applicatiaa. 
greater the reluctance of private enterprise 
And yet, the particular research project 
may be very worthwhile in the light of the 
and social benefits which can be expeckd 

Because of the neglect of important ~. 
always been necessary to supplement . 
extensive research activities under public 
various government and public agencies .. 
and independent research institutions have 
in various phases of scientific work. 
mostly concerned with scientific inquiries 
and public purposes as national defense, 
health and public administration.l 

Increasingly during the last two decades 
ment or its agencies have supported a.o4 
conducted in quasi-independent research 
sities and even private concerns. 'Vhile 
inventory of government research and 
estimated that a total of 160,000 tasks are 
the physical sciences alone in as many as 
tions involving a total of eight billion 
out of a total outlay of twelve billion 

The third type of research is cond~ 
independent research foundations. In 
and government research most of the 

1 The U.S. Government, for example, rnaintlliM 
and scientific research divisions for the natural p 
and virtually all aspects of the social sciena:s. 
list of subjects covered by federal research bebe 
Physics, chemistry, metallurgy, engineering for the 
and weapons, radio, telephony, telegraphy, ship 
aeronautics, optics, ballistics, construction of hi! 
and drydocks, geology, geodesy, mineral technolo&Y. 
logical problems of agriculture, conservatiexl itt 
public health, and practically every aspect of ~ , 

2According to a staff report of the U.S. 5eDde 
ment Operations, The New Tork Times, April ZI\, 
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hand research is usuaHy not only extremely costly but that its results 
I tend are highly uncertain and can be applied only after considerable 
I!Dtiiic delays. The more uncertain and time-consuming the results 
ion of of research and the greater the probable time-lag between 
oIistic investment in research and the application of its results the 

role greater the reluctance of private enterprise to invest its funds. 
It. And yet, the particular research project under consideration 
Iigni- may be very worthwhile in the light of the potential long-run 
Idto and social benefits which can be expected therefrom. 
dUch Because of the neglect of important areas of research it has 
csult, always been necessary to supplement industrial research by 
IS of extensive research activities under public auspices. Indeed, 
ivate various government and public agencies as well as universities 
iIse:lf and independent research institutions have long been engaged 
can in various phases of scientific work. Government research is 

iII"ds, mostly concerned with scientific inquiries serving such national 
hich and public purposes as national defense, agriculture, public 
llific health and public administration.1 

D£e5 Increasingly during the last two decades the Federal Govern­
bon ment or its agencies have supported and financed research 
lop- conducted in quasi-independent research organizations, univer­
Ittt sities and even private concerns. While there is no complete 
Ieg­ inventory of government research and development work it is 
reb estimated that a total of 160,000 tasks are being performed in 
ries the physical sciences alone in as many as 9,000 research installa­
are tions involving a total of eight billion dollars of Federal funds 
tgh out of a total outlay of twelve billion dollars.2 


me 
 The third type of research is conducted in universities and 
th­ independent research foundations. In contrast with business 
us and government research most of the scientific work done in 
is 

1 The U.S. Government, for example, maintains both fact finding agencies 
\"e and scientific research divisions for the natural sciences, technology, economics 

and virtually all aspects of the social sciences. The following is a detailed 
list of subjects covered by federal research before the second World War: 
Physics, chemistry, metallurgy, engineering for the production of war materials 
and weapons, radio, telephony, telegraphy, ship construction and propulsion,

!t- aeronautics, optics, ballistics, construction of highways, bridges, fortifications 
ID and drydocks, geology, geodesy, mineral technology, weather forecasting, bio­

logical problems of agriculture, conservation of resources, flood control, 
IC public health, and practically every aspect of economics. 

2According to a staff report of the U.S. Senate Subeommittee on Govern­
ment Operations, The New rork Times, April 25, 1961, p. 13. 
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universities and independent foundation may be said laboratories of different concerns. As a 
"pure" research not directed toward the immediate solution research tends to be shrouded in secrecy; 
of practical problems. This type of research is the basis of all if any exchange of information regarding 
applied research inasmuch as it "leads to new knowledge .•. investigation and their practical results. 
[and] creates the fund from which the practical applications is no safeguard against costly and unn~ 
of knowledge must be drawn."l the same problem may actually be inv~ 

At first sight the threefold division of labor between private laboratories of different competing firms 
concerns, public agencies and universities and research founda­ This conclusion applies with even greater 
tions appears to reflect merely the different degrees of appro­ method of conducting scientific research­
priability of the results of applied and pure research and results of industrial research may be of the 
such seems to be a perfectly logical arrangement. for the scientific work under way in the 
however, the conduct of research on three different levels con­ agencies and universities and vice-versa. 
flicts with the intrinsic interdependence which exists between ment research in such fields as nuclear phyIiiI 
scientific problems in any given field of knowledge. aerodynamics, telegraphy and construction ar1 
over, the present "mixed" system of research, like the "mixed" to be of practical interest and value to ~ 
system of transportation discussed in Chapter 11 situation was well summarized by a Frendt. i 
the absence of any serious coordination and doubtless involves which have not lost their relevance in the J.iBW 
a high degree of duplication. In fact, it is likely that research quoted references to current conditions in Ai 
into related problems is going on at all three levels at the same 
time. Indeed, there is little if indeed any coordination "Government agencies traditionally WIIIII 
within and between the laboratories of private concerns, public isolation in systematically watertight COIII(t 
or private agencies or the research done at universities. research work on the same question is IieJ 
is true even for the Federal Government's research activities. in the laboratories of different branches (iIIi 
"At the present time no complete inventory exists of the Federal idea), but the branches (and this is by .. 
Government's program in research and development, ignore each other almost completely. .. 
less that of the nation as a whole.";! As a result there the army exhaust themselves on problala 
satisfactory answers to such questions as to who is doing what, the navy or the air force. Technicians ofll 
where and under whose sponsorship and at what of the navy arrive at different solutions of· 
Even more important is the fact that without an index of current and proceed to apply their results wi_ 
scientific work information cannot flow promptly and them to comparative tests so that both bn 
if not much of the value of scientific research is in danger of themselves of the best apparatus or metM 
being dissipated. "Research work in universities is chaa 

A., far as industrial research is concerned, considerations of degree of anarchy resulting from the • 
competition and profits have long made it impossible to estab· freedom, of unbridled individualism, w.:i 
lish any coordination between the work under way university laboratories.... The truth is 

too often incline to total anarchy as a doc 
1 V. Bush, Science, the Endless Froll/ier (\'Vashington, D.C., of how Archimedes discovered his im.ua

Printing Office, 1945), pp. 13-14. 
2 The New York Times, April 25, 1%1, p. 13. getting out of his bath, and how Newt:mI 
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laboratories of different concerns. As a matter of fact, industrial 
research tends to be shrouded in secrecy; there can be little 
if any exchange of information regarding the problems under 
investigation and their practical results. Consequently, there 
is no safeguard against costly and unnecessary duplication and 
the same problem may actually be investigated in a number of 
laboratories of different competing firms at the same time . 

This conclusion applies with even greater force to the general 
method of conducting scientific research. For instance, the 
results of industrial research may be of the greatest importance 
for the scientific work under way in the laboratories of public 
agencies and universities and vice·versa. Similarly, govern· 
ment research in such fields as nuclear physics and chemistry, 
aerodynamics, telegraphy and construction of highways is bound 
to be of practical interest and value to industry. The whole 
situation was well summarized by a French scientist in terms 
which have not lost their relevance in the light of the previously 
quoted references to current conditions in America. 

"Government agencies traditionally work in extravagant 
isolation in systematically watertight compartments. Parallel 
research work on the same question is frequently carried on 
in the laboratories of different branches (in itself an excellent 
idea), but the branches (and this is by no means excellent) 
ignore each other almost completely. Research workers of 
the army exhaust themselves on problems already solved by 
the navy or the air force. Technicians of the army and those 
of the navy arrive at different solutions of the same problem 
and proceed to apply their results without ever subjecting 
them to comparative tests so that both branches might avail 
themselves of the best apparatus or methods. 

"Research work in universities is characterized by a fair 
degree of anarchy resulting from the tradition of total 
freedom, of unbridled individualism, which prevails in the 
university laboratories.... The truth is that scientists all 
too often incline to total anarchy as a doctrine. The stories 
of how Archimedes discovered his immortal principle while 
getting out of his bath, and how Newton discovered the law 
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of gravitation when a falling apple chanced to strike the tip 

of his nose, have played havoc in the minds of scientists. 

They have given seductive but fallacious arguments to tho<;e 

who proclaim that discovery is the child of imagination alone, 

that research rebels against all organization, 

endeavor to give a rational form to scientific work is a bureau­

cratic effort serving only to hinder a 

mind and consequently the process of discovery itself. 

disastrous doctrine is not yet through with its 

scientific research in the universities has u;}til now completely 

escaped all the efficacious compulsions oforganized freedom."l 


Extreme secrecy, duplication, lack of coordination, 
of provision for the exchange of data and results achieved are 
all inherent in the normal organization of research under present 
conditions. As a result, hundreds and even 
scientists may be engaged in parallel research activities, using 
the same methods in different laboratories 
expensive apparatus and precision instruments. 
setting up general plans of research drawn up jointly by different 
scientists and carried out in such a 
phases of one project are attacked in different laboratories using 
different methods of approach, scientific research tends to be 
organized in such a way that highly skilled and scarce scientific 
resources are used in parallel research conducted in numerous 
private and public laboratories employing more or less similar 
methods of approach. 

These inefficiencies in the organization of science 
only onc effect: a substantial proportion of the 
effort devoted to research is wasted and the progress of science 
is retarded.2 Only a national science policy would 

I Henry Langier, "How Science can win the War," Free World, 1941, voL 
No.1, p. 59. For the conditions of scientific research in pre-war England 
see D. Hall, ct. al., The FTlIs/ratiQn ~ Science, 
Unwin, Ltd., 1935) and J. D. Bernal, The Social Function of Science, (London, 
George Routledge and Sons, Ltd., 1939), ch. 3. 

2}3ernal estimated (in 1939) that the average 1035 of efficiency due to lack 
of organization, and duplication is certainly fifty percent and may aClu.all)' 
reach ninety percent. Ibid., p. 120. 
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possible to utilize scientific resources 
only by providing an over-all ~ 

work but also by determining the 
portance of different problems to be. in 
cating the necessary funds to' different 
accordance with the relative importaIlCll:' 
work. In the absence Df such a proer.Mll 
creation of a central agency which Wi 

cute such a national science policy, the 
research is bound to remain inefficient 
dueing maximum economic and social 

In addition to the general inefficiency or 
ization of science and r('~.earch there are ~ 
which tend to retard research and its ~ 
from the effects of the patent system: (tI) til 
producers to conduct research and apply ~ 
impact of technical im-.ovations upon existiDcJ 

the effects of depressions upon researda.l 
Small Business and Scientific Research: Mall 

is conducted in the laboratories of large .. 
the bulk of industrial research is carried _1 
of a few large firms. Why is this so? &. 
technological improvements within the _ 
majority of small firms lack the incentive _ 
that may lead to cost-reducing innD"..... 
products? The answer is simply, as ­
before, that small bruiness cannot affDrd tbII:.I 
ties involved in scientific res~rch and tbe1l 
results. There is considerable room fDr t.t.G 
in small bUf.iness. The small producer CWI 

to' introduce such improvements; he alal 

research to his costs of production andt 
income tax, and the patent law provides.: 
any rue O'f the invention by competitors. • 
does not engage in scientific research it is .. 
the CO'st of resf'.arch and the risk of its ~ 

strong deterrent to engaging in this typE: 

result the small manufacturer is in~ 
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Klip possible to utilize scientific resources in a more rational way...... not only by providing an over-all organization for scientific 
~ work but also by determining the relative urgency and im­
.a...:. portance of different problems to be investigated and by allo­

cating the necessary funds to different research agencies in 
~ accordance with the relative importance of their respective 

work. In the absence of such a program and without the 
TR creation of a central agency which would formulate and exe­,. cute such a national science policy, the organization of scientific~ --

Idrjy research is bound to remain inefficient and incapable of pro­--""'I ducing maximum economic and social returns. 
In addition to the general inefficiency of the over-all organ­

I£DDe ization of science and r{";:;earch there are three additional factors 
II~ which tend to retard research and its application quite apart 
II!8!Ilt from the effects of the patent system: (a) the inability of small 
Is of producers to conduct research and apply its results; (b) the 
.mg impact oftechnical im,ovations upon existing capital investment; 
with (c) the effects of depressions upon research. 
dof Small Business and Scientific Research: Most industrial research 
i:rcot is conducted in the laboratories of large concerns. In fact, 
rioos the bulk of industrial research is carried out under the auspices 
IlSir.g of a few large firms. Why is this so? Is there no need for 
obe technological improvements within the small firm? Do the 
IItific majority of small firms lack the incentive to engage in research 
:rous that may lead to cost-reducing innovations including new 
n.ilar products? The answer is simply, as we have indicated 

before, that small business cannot afford the cost and uncertain­
have ties involved in scientific res~rch and the application of its 
and results. There is considerable room for technical improvement 

cnce in small bu~iness. The small producer even has an incentive 
te it to introduce such improvements; he can add the costs of 

research to his costs of production and thereby reduce his 
income tax, and the patent law provides protection against

:-oJ. I, any use of the invention by competitors. If the small concerngtand 
and does not engage in scientific research it is dlle to the fact that 

adont 
the cost of resp.arch and the risk of its being unsuccessful act as 

) Jack a strong deterrent to engaging in this type of activity. As a
lIo1alJr 

result the small manufacturer is increasingly and hopelessly 

I 
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outdistanced by his larger competitors and industrial research 
of considerable usefulness is neglected or retarded. 

The situation is even more problematical in agriculture. 
For, agricultural research "must be undertaken on a very 
large and expensive scale, and the risks of failure are consider­
ably greater. Consequently, practically no farmers ever engage 
in research and only the wealthiest ~downers occasionally 
do SO."1 In the United States agricultural experiments stations 
have more or less filled this gap and undertake research on a 
variety of agricultural problems. 

The Impact of Innovations on Existing Capital Investments· 

Turning from the neglect of scientific research in small· scale 
manufacturing and agriculture to the impact of technological 
innovations on large concerns one discovers another factor which 
tends to retard scientific progress. Large-scale producers can 
certainly afford the costs and risks of unsuccessful research. 
They have all the facilities for protecting the discoveries and 
innovations oftheir laboratories by means ofpatents and effective 
patent litigation. Prima facie the oligopolist would seem to 
have the greatest interest in putting into practice all cc:.:t-reduc· 
ing innovations provided the prospective costs of operation of 
the new machine are lower than the prospective total costs of 
continuing the use of the old machine. However, a cost·reduc­
ing innovation has the effect of making existing specialized 
equipment obsolescent, that is to say its capital value is affected 
or destroyed. I t has been shown that a periodic destruction 
of the value of existing capital equipment by innovations follow· 
ing each other in rapid succession is not only a threat to the 
private investment but is likely to create substantial social losses. 
Large-scale producers who operate with a large proportion of 
fixed investment, and especially oligopolists are able to avoid 
these social losses by a more gradual introduction of technical 
change. In fact, they could pay an amount equal to the capital­
ized losses involved in the costs of obsolescence for whatever 
new patented knowledge may affect the value of their fixed 

1 Ibid., p. 137. 
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equipment. This circumstance constitutes 
for a possible delay in the application of' 

It is true that to the extent to which 
a more gradual introduction of technical 
act serious social losses. And it is. 
true that not each new invention and 
ready for practical application in prod 
is considerable danger that the same 
large concerns to protect existing equi 
application of patents may be carried to 

patent is shelved altogether, thus .. 
advance and the realization of the social 

The tendency to retard the applicatioa. 
ledge has an interesting parallel in the 
the introduction of labor.saving devices • 
emergence of anti-scientific attitudes in 
By shifting the burden of adjustment (i.e. 
by technological advances upon econ 
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In summary then it can be said that 
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of technological innovations on existing 
the impact of depressions all seriously ~ 
in and to apply the results of, scientific . 
a consequence the necessary introductiml 
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equipment. This circumstance constitutes the economic basis 
for a possible delay in the application of innovations. 

It is true that to the extent to which these practices lead to 
a more gradual introduction of technical change they counter­
act serious social losses. And it is, of course equally 
true that not each new invention and patent is immediately 
ready for practical application in production. However, there 
is considerable danger that the same attitude which induces 
large concerns to protect existing equipment by delaying the 
application of patents may be carried to the point where the 
patent is shelved altogether, thus hindering technological 
advance and the realization of the social benefits of science. 

The tendency to retard the application of technical know­
ledge has an interesting parallel in the opposition of labor to 
the introduction of labor-saving devices in general and in the 
emergence of anti-scientific attitudes in times of depression. 
By shifting the burden of adjustment (Le. the social costs) caused 
by technological advances upon economically weaker groups 
in society business enterprise tends to generate forces of reaction 
which effectively retard technical progress. 

Depressions and Research 

Depressions also have a tendency to retard scientific and 
technological progress. In times of depressions low prices and 
low profits have the effect of discouraging the application of 
innovations as long as a further decline in effective demand is to 
be expected. Similarly, low wage rates during depressions 
have a retarding influence on the application of science 
because it is profitable to substitute labor for capital. 
Furthermore, depressions tend to force business and governments 
to reduce their appropriations for the conduct of research with 
the result that the progress of science is slowed down. 

In summary then it can be said that the inability of small 
business to conduct research and apply its results, the impact 
of technological innovations on existing capital equipment, and 
the impact of depressions all seriously affect the incentive to invest 
in and to apply the results of, scientific research in industry. As 
a consequence the necessary introduction of new equipment 5 
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held back and the rate of growth is reduced below the level 

which existing technical knowledge 

Although the available empirical evidence is fragmentary and 

not easily subject to unambiguous interpretation it is at least 

significant that private surveys of machine 

equipment used in American factories seem to indicate a sbw 

increase in the average age of such capital equipment and in 

the American industrial plant generally. 

half of the machine tools used by manufacturers of industrial 

equipment was over ten years old: in 1958 two-thirds of the 

machine tools were over 

were found to be over twenty years 

studies should reveal that the average age of capital equipment 

is not only lower but is declining in other industrial economies 

we would have isolated one of the most potent reasons for their 

more rapid economic growth.: 


"Mislocation" and Overconcentration in Urban Centers 

Some of the social costs resulting from congestion and over­
concentration of economic activities 
the chapters on air and water pollution. 
have indicated, largely the result of uncontrolled expansion and 
overconcentration of industrial activities in and around urban 
centers. We have discussed some of the technical and physical 
criteria which might serve as a 
how far the process of concentration of productive activities 
may be carried without serious damage to the health and welfare 
of the community. In this chapter we 
the problems of industrial location and urban congestion 

1 According to President Kennedy's speech before the National Industrial 
Conference Board, February 13, 1961. The New TOTK 
1961 p. 22. 

2 For obvious reasoJlll connected with the 
spectacular example secms to 
of capital equipment and plant under five years of age grew from one-sixth 
of the total in 1938 to two-fifths in 194:7. 
are not available. It is significant, however, that the central allocation and 
technical direction, the reported utilization of thirty percent of gross receipts 
for research and training and the reported cost-consciollSness which often is 
said to lead to the selection and application of the "best" 
conducive to a lowering of the average age of existing plant and equipment. 
Set' M. Gardner Clark, 
6f the Soviet &rmomy. 
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would make possible. 

tools and other 

In 1949 less than one 

ten years old; and nineteen percent 
old. l If comparative 

have been discussed in 
Pollution is, as we 

basis for the determination of 

are concerned with 
as 

Timls, February 14:, 

reconstruction effort the mOllt 
be Post-War Gennany where the proportion 

Ibid., Data for the Soviet Union 

technique are all 

Economics and Technology in Soviet Steel, in Seudy 

comnmnity. 

theory let 

mum. 

are already 
as 

offset by 

of goods 
resources 

p.63. 
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another illustration of an open conflict 
of the private producer and those of 
nation of industrial location in terms ofp' . 
returns leaves out of account not only a 
social costs created by the enterpreneur"s 
but also fails to provide an adequate long­
problem of industrial location from the 

1 t is not necessary to present a co~ 
the factors which determine the location 
industrial activities. In accordance with 

us assume that the enterp 
information required to make deliberate 
tive costs and returns at different locations 
that location at which his prospective net 

It can easily be shown that such 
industrial location in terms of private cosa ~ 
fails to take into account important soc:ia1.~ 
social benefits of plant location. As far - ~ 
concerned the regional concentration of iDIIIj 

developed and offer \"~ 
the presence of skilled labor, initially III 

housing, transportation, sanitation and sent 
considerable social costs. AmIIi 

merely rising transport costs due to nea:llll 
to their markets but "over-rapill 
in one region .. , paralleled br· i 

tion in another."l Moreover, under the ill 
lishment of new plants and the developmallj 
the growth of urban communities is lib:IfI 
highly chaotic manner, leading to un~ 
congestion of cities. In the past the ten~ 
centers to attract new investments regarcIk.t 
costs of air and water pollution and the • 
ing such urban facilities as water reservciir! 

lNational Resources Planning Buard, NtIliIaIl .. 
for 1942,January 1942, (U.S. Government PrintiacO 
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another illustration of an open conflict between the interests 
of the private producer and those of society. The determi· 
nation of industrial location in terms of private costs and private 
returns leaves out of account not only a number of important 
social costs created by the enterpreneur's choice of location 
but also fails to provide an adequate long.run solution of the 
problem of industrial location from the point of view of the 
community. 

It is not necessary to present a comprehensive analysis of 
the factors which determine the location and concentration of 
industrial activities. In accordance with traditional economic 
theory let us assume that the enterpreneur possesses all the 
information required to make deliberate calculations of prospec­
tive costs and returns at different locations and that he selects 
that location at which his prospective net returns are at a maxi· 
mum. It can easily be shown that such a determination of 
industrial location in terms of private costs and private returns 
fails to take into account important social costs and potential 
social benefits of plant location. As far as the social costs are 
concerned the regional concentration of industry in areas that 

are already developed and offer various advantages such 
as the presence of skilled labor, initially lower unit costs of 
housing, transportation, sanitation and services, may later be 
offset by considerable social costs. Among these are not 
merely rising transport costs due to necessary trans-shipment 
of goods to their markets but "over·rapid depletion of the 
resources in one region .. , paralleled by inadequate utiliza­
tion in another."1 Moreover, under the impact of the estab. 

lishment of new plants and the development of new industries; 
the growth of urban communities is likely to proceed in a 
highly chaotic manner, leading to unplanned expansion and 
congestion of cities. In the past the tendency of existing urban 

centers to attract new investments regardless of the additional 
costs of air and water pollution and the necessity of expand­
ing such urban facilities as water reservoirs, hospitals, sewage 

lNational Resources Planning Board, National Resources Development, Report 
for 1942,january 1942, (U.S. Government Printing Office, Washington, D.C.) 
p.63. 
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systems and schools, 
gested places which 

turn, force workers 
to and from their 
and at a 
efficiency. 1 

vulnerable to 

to the vulnerability 

attacks. Indeed, 
strategically well placed 
warships, tanks and 
preparedness is 
development of nuclear weapons has 
need for a 
that which tends to emerge from 

in terms of private costs and returns. 

in the economic and 

rated if vested interests in 
by means 
freight rates, to 

As 

1 See Royal Commission 

economic development, with proposals for 

March 1939), p. 178. 
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have made our urban centers the con­
they are today. More specifically, this 

polarization of industrial activities has necessitated the exten­
sion of costly urban and suburban transit facilities which, in 

to spend considerable time commuting 
homes in varying degrees of discomfort 

price of fatigue and a considerable loss of working 

Of even greater importance is the fact that the geographical 
concentration of industrial production makes an area highly 

change in economic conditions. Thus, even a 
minor decline in demand for the products of its highly special~ 
ized industries may create considerable hardship. In addition 

to economic change, geographical con­
centration of industrial production exposes the area to enemy 

"the possession of industries which are 
is worth large numbers 01 aircraft, 

artillery when the balance of military 
weighed up between the nations."2 The 

further accentuated the 
pattern of industrial location far different from 

entrepreneurial calculations 

The concentration of industrial production in a few geogra­
phical areas may, moreover, create and accentuate inequalities 

cultural development of different areas 
within the country-a tendency which may be further accele­

the industrial regions are able, 
of special price policies and the manipulation of 

prevent the shift of industrial production to 
industrially less developed and lower cost areas. 

an illustration of some of the foregoing observations it is 

on the Distdbution of the Industrial Population, Report 
January 1940 (H. M. Stationary Office, London, 1940) (Cmd 6153), p. 97. 

2 "Political and Economic Planning," Report 011 the Location of Industry, a survey 
of present trends in Great Britain affecting industrial location and regional 

future policy (P. E. p. London, 
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of considerable interest to contrast 
location which tends to emerge from the 
tive process with the policy of industrial 
economy. One of the social objectives of 
in the Soviet Union has been 
production for military reasons and 
development of backward areas. 
tion of the first Five-Year Plan, it 
"to accelerate the development 
backward parts of the Union and 

center of gravity toward these 
regions." 1 This process which, 
was particularly marked under the thinl·~ 
and which involves "a planning of d~ 
direction of a greater balance in each Jj 
between primary production, finishing pi 
using industries,"2 is said to have the net. 
economising since it brings production .lI 
materials and by securing greater specializllli 
balance between the various stages of pnI 

region saves unnecessary cross-hauls of semi-liII 
A similar decentralization is under way for c.­
"to the extent of making each of the main rq; 

. "4supportmg.... 
It is significant that the necessity of publii 

use and ofindustrial location in the national ill 
in accordance with the personal interests of ft 
and enterpreneurs is recognized in both Grd 
United States. The determination of the loci 
in terms of prospective private costs and pm.-. 
not only social costs but also a wide \'ariety 4 

benefits among which the contribution to the c 
power and thc cultural and economic dC\·elo .... 

(London, Gea1 M. Dobb, Soviet Ecollomy lJlld the War 
Ltd., 1942), p. 45. 

2Ibitl., p. 51. 
3 Ibid., p. 53. 
4 Ibid., p. 5.'). 
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aID­ of considerable interest to contrast the pattern of industrial 
this location which tends to emerge from the unregulated competi­

Ie&­ tive process with the policy of industrial location of a planned 
I,.m economy. One of the social objectives of economic planning 
aing in the Soviet Union has been decentralization of industrial 
IIi:Jn production for military reasons and the systematic economic 

kiD8 development of backward areas. Ever since the inaugura­
tion of the first Five-Year Plan, it has been Russia's policy 

ical "to accelerate the development of the poorer and more 

:WY backward parts of the Union and even to shift the industrial 
aa center of gravity toward these raw materials producing 
:iaI­ regions.'" This process which, according to M. Dobb, 
Iiaa was particularly marked under the third Five-Year Plan .... and which involves "a planning of development in the 
:my direction of a greater balance in each of the main areas 
III1e between primary production, finishing plant and metal 

~ using industries,"l is said to have the net effect of "transport 
:ary economising since it brings production nearer to its raw 
f."K materials and by securing greater specialization and a better 
the balance between the various stages of production in each 
1JID region saves unnecessary cross-hauls of semi-finished product."3 
ODS A similar decentralization is under way for consumers' industries 

"to the extent of making each of the main regions virtually self­
~ supporting...."4 

lies It is significant that the lIeces;;it)' of public control of land 
'r:as use and of industrial location in the national interest rather than 
~ in accordance with the personal interests of real estate owners 
*; and enterpreneurs is recognized in both Great Britain and the 
of United States. The determination of the location of industries 
to in terms of prospective private costs and private returns neglects 

not only social costs but also a wide variety of potential social 
benefits among which the contribution to the country's defensive 

is power and the cultural and economic development of" backward" 

~ 
~. 1 M. Dobb, Soviet Economy and the War (London, George Routledge & Son, 

Ltd., 1942), p. 45. 
2/bid., p. 51..... = 3 Ibid., p. 53. 
4/bid., p. 5'>. 
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regions playa major role. 
industrial production 

just as the enormous 
renewal" ill practically all urban centers 

Basically, the 

is another illustration 
The whole procedure is 
which every consecutive step tends 
over-intensive utilization 
needs and human 

concentration. What 

thereby. 
caused by their concentrating 
turn out that at least 

a denial of the economies of scale; 

What is 

carries with it a 
of urbanization which must 

clearance and city 

physical growth correlations would 

pitals, education, transportation, police 
services, without which social 
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Present attempts to decentralize 
may serve as an illustration and an 

indirect measure of the neglect of these broader social benefits 
outlays for slum clearance and "urban 

are an indication of 
some of the social costs of uncontrolled expansion. 

mislocation and concentration of productive 
activities and the resulting congestion of urban communities 

of circular causation in social affairs. 
an undirected cumulative process in 

to contribute to a costly 
of urban land regardless of human 

requirements. Once this process without 
design is under way, the stage is set for a trend toward over­

appears to be profitable in terms of 
private costs and private returns is actually a wasteful agglo­
meration of industries without regard to the social costs caused 

Indeed if these industries had to pay the social costs 
in urban centers it might well 

some of the much-taken-for-granted 
economies of large-scale production and many of its apparent 
advantages would be partly if not wholly offset by the tangible 
and intangible social costs of over-concentration. This is not 

nor is it a denial of the 
important positive effects of an orderly process of urbanization. 

suggested is that the tendency of determining the loca­
tion of industries solely in terms of prospective costs and returns 

complete disregard of the actual social costs 
be paid sooner or later in terms 

of the irrationalities of congestion and the heavy costs of slum 
rehabilitation and redevelopment. Any 

investigation of the implications of city expansion in terms of 
make it abundantly clear 

that any over-concentration of industrial activities carries with it 
such social costs as air and water pollution as well as unavoid­
able expenditures for large. scale sanitation, sewage disposal, hos­

and other community 
existence in urban centers is 
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bound to give rise to social disorganizati~ 
dehumanization of life on a large scale.! 

Business enterprise and the competitive 
to a Iocational pattern of production, -wudt 
an intensity of urban land utilization which 
ed as "mislocation". This "mislocation" aJIIII 
congestion are the inevitable outcome of tile 
which permits and expects the private 
sify the utilization of a given l-mit as long ­
are at least offiet by an equal amount oL 
regardless of the social costs which the • 
may cause to other persons or to the co: 

It is neither possible nor perhaps neceslll!l 
practical implications of these consid 
ment process in the less developed 
state merely that the cumulative charact~.· 
and the neglect of social costs and social 
planning of the development process by 
development programs formulated in t~ ~ 
systems of social accounting. The dev~ 
criteria of such a system of accounting and .. 
is one of the most urgent tasks of the social. 

J 

1 For a recent study of these consequences of ­
in historical perspective see Lewis Mumford, TIttt Ci9 il 
Harcourt, Brace and Company, 1961). 
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bound to give rise to social disorganization, demoralization and 
dehumaniZation of life on a large scale.! 

Business enterprise and the competitive market calculus lead 
to a locational pattern of production, work and residence and 
an intensity of urban land utilization which can only be describ­
ed as "mislocation". This "mislocation" and the resulting urban 
congestion are the inevitable outcome of the competitive calculus 
which permits and expects the private owner of land to inten­
sify the utilization of a given unit as long as his marginal costs 
are at least offset by an equal amount of monetary returns, 
regardless of the social costs which the intensification of use 
may cause to other persons or to the community. 

It is neither possible nor perhaps necessary to spell out the 
practical implications of these considerations for the develop­
ment process in the less developed countries. Suffice it to 
state merely that the cumulative character of all social processes 
and the neglect of social costs and social benefits call for regional 
planning of the development process by means of long-range 
development programs formulated in terms of comprehensive 
systems of social accounting. The development of substantive 
criteria of such a system of accounting and minimum standards 
is one of the most urgent tasks of the social sciences. 

1 For a recent study of these consequences of uncontrolled urbanization 
in historical perspective see Lewis Mumford, Tiu City ill History (New YOTk. 
Harcourt, Brace and Company, 1961). 
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CHAPTER FOURTEl'::N 

SUMMARY AND IMPLICATIONS 

THE main results of our investigation can be summarized 
briefly as follows: each of the preceding chapters has shown 
that productive activities tend' to give rise to a wide variety 
of social costs which are not reflected in entrepreneurial out­
lays. The detailed analysis of these social costs has shown 
their heterogeneous origin and character. Whereas some of 
the social c{lsts of business enterprise can be traced to specific 
productive activities (or neglect of preventive measures) in 
particular industries, other social losses arise in the operation 
of the economic process as a result of profit incentives and 
motivations under the conditions of business enterprise. 

A substantial proportion of thF.se social costs are reflected 
in direct monetary expenditures either by private individuals 
or by public authorities. The fact that some of these costs 
are ultimately reflected in private monetary losses and public 
expenditures' emphasizes their "economic" character even in 
the narrow sense in which the term is used in traditional 
economic analysis. Other social costs, as for example the 
detrimental effects on aesthetic and recreational values and 
partly also the impairment of human health, are of a less 
tangible character and cannot be fully evaluated in monetary 

terms or market prices. 

Summary 

It would serve no useful purpose to attempt. a detailed sum­
mary of the variety of social costs discussed in the preceding 
chapters. What may be helpful, however, is to list briefly 
the major types of social costs which arise in the course 
of various private productive activities. Thus, the harmful 
effects of air and water pollution are important social costs 

SUMMARY 
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that unless the necessary safeguards and ~ 
ments are provided the social costs from til 
to increase as the natural wealth of t:bII=­
increasingly subject to competitive exploill! 

The social losses caused by industrial 
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which may be said to have taken the place of the 
contagious diseases and epidemics still prevalent in the 
underdeveloped parts of the world. Any large-scale indus­
trialization which fails to prevent the social costs of air and 
water pollution will sooner or later expose the population 
in the emerging industrial centers of the world to a situation 
in which air and water, which have usually been considered 
to be free gifts of nature, are transformed 'into active, i.e. scarce 

narized resources. That such an impoverishment is not a remote 

: shown possibility but indeed an acute danger even in some of the 

variety less developed and industrializing countries is well illustrated 

ial out- by the steadily intensifying problem of air pollution in Calcutta. 

shown In addition to air and water pollution significant social losses 
arise in the exploitation of both renewable (flow) and non­ome of 

r;pecific renewable (stock) resources or natural wealth. As in the 
case of air and water pollution the social losses arisingres) in 
in connection with the competitive exploitation of renewableeration 
resources result from the fact that the competitive process offers es and 
no guarantee that minimum technical standards will be 
observed. As a result the process of exploitation may becometlected 
cumulative and may actually lead to an irreversible destruction oo.uals 

. costs of the renewable flow resource. In the case of the exploitation 
of non-renewable stock resources where limits of irreversib­public 
ility do not exist it can be shown that their competitive exploita­-en in 
tion tends to give rise to unnecessary capital investments, higher tional 
operating costs and incomplete recovery of available reserves.e the 
The underdeveloped world is not immune to the emergencei and 

I less of these social losses ; on the contrary, there is considerable danger 
that unless the necessary safeguards and institutional arrange­etary 
ments are provided the social costs from these sources are likely 
to increase as the natural wealth of these countries becomes 
increasingly subject to competitive exploitation. 

iUIll- The social losses caused by industrial accidents and occu­
ding pational diseases are among the oldest and best understood 

iefIy social costs of business enterprise. These human costs have 

urse increasingly found recognition in social and protective legis­

nful lation. At least in principle the need for their prevention or 

osts 
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minimization is more or less generally accepted. Nevertheless. 
as we have seen, the acceptance of the principle that the human 
costs of occupational diseases and industrial accidents are true 
costs of production does not offer any guarantee that existing 
institutional arrangements are either actually preventing these 
costs or are translating them adequately into entrepreneurial 
outlays. Indeed, compensation payments have not kept 
abreast of rising costs and prices and coverage of employees 
is as yet incomplete and lacks a minimum of uniformity. More­
over, according to the Chairman of the New York State Work­
men's Compensation Scheme the whole system has fallen back 
into "legal jousting, litigation and the slow, costly court process" 
which it was Originally set up to eliminate. According to this 
authority, rehabilitation and restoration of the health of the 
injured person tends to be neglected and overlooked altogether 
in an interminable and costly process of hearings. I 

Thereafter we identified the social costs connected with 
technological change and unemployment and those arising 
from the duplication of capital facilities and excess capacity 
particularly in such fields as transportation, retailing and 
industrial research. Finally, we analyzed the social costs of 
cut-throat competition, planned obsolescence and sales pro­
motion, and discussed the social losses resulting from the re­
tardation of science and technology and the overconcentration 
and "mislocation" of economic activities in a few industrial 
centers. Admittedly, these social costs raise more complex. 
issues than those dealt with in the preceding chapters of our 
study. The emergence of these social costs has to be 
related to the structure and functioning of business 
enterprise. They pervade the entire economic process and 
their avoidance would call for the most far-reaching measures 
of social legislation and structural reform. While many of 
these social costs can be expressed in monetary terms others, 
such as the psychological effects on the health and efficiency 
of the individual and the cultural impoverishment resulting 
from the operation of various types of sales promotional acti­

tThe New rork Times, June 6, 1961, p. 33. 
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II, vities, are highly qualitative in character and must be evaluated 

• as such . 
R Our analysis of the emergence of social costs under condi­

'I' tions ofbusiness enterprise has refuted the optimistic view that the 
Ie interaction and legal adjustment of conflicting interests protect 
II. both the individual and society against the burden of social 

costs. Thus it is often argued that the attempt on the part 
S of individual producers to shift part of the costs of production 
).. to the shoulders of third persons is bound to meet with the 
;. decided opposition vf the latter. Their resistance, or rather 
k the interaction of the conflicting interests, is said to produce
• not only a more or less equitable adjustment but is likely to 

reduce the magnitude of the social costs to a minimum. Such 
reasoning fails to consider a number of important factors. In 
the first place, some of the social costs, such as damage to human 
health, for example, may remain hidden for considerable periods 
of time during which the persons affected are unaware of the 
losses they sustain. In other cases, such as the greater frequency 
and severity of floods resulting from soil erosion, the social 
losses are catastrophic in character and appear to be the result 
of force majeur, although actually they are caused or at least 
aggravated by the productive activities of entrepreneurs. 
Moreover, some damages, although substantial if viewed in 
their totality, affect a great number of persons, with each indi­
vidual sustaining only a relatively small loss which may not 
seem to warrant defensive action. In still other cases the 
injured person may be unable, financially or otherwise, to 
take appropriate defensive steps or may find it difficult to prove 
damages. As noted before, this is of considerable importance 
inasmuch as "judicial precedent requires the demonstration 
of specific damage rather than general damage and further 
requires quantitative estimates of the amount of damage experi­
enced by specified individuals."I And even if such evidence 
is available and damage can be proven effective prevention of 
damages by means of an injunction can be secured only if it 

1 See National Resources Committee, Water Pollution in 1M United SIl1#s 
(Washington, U.S. Government Printing Office, 1939), p. 67. 
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can be shown that practicable means of prevention exist.l 

Another reason why social costs are often caused with impunity 
by private producers is the fact that those individuals upon 
whose shoulders such costs are shifted may not have the necessary 
economic power and general foresight to resist the highly 
organized business units respol1sib!e for such losses.2 Indeed, 
business organizations for which the prevention of social losses 
would be particularly costly, may find it more profitable to 
fight any suggested regulatory legislation than to take 
remedial action. 

Finally, there are those social losses which are intrinsically 
connected with the operation of the market economy as a whole, 
such as, for example, the competitive depletion of energy 
resources under the "rule of capture", and the tendency to shift 
the overhead costs of labor to the individual worker in times 
of depression or after the introducton of technical improve­
ments. Obviously there can be no defense against these social 
losses except through political and social reform. To repeat, 
there is no basis for the belief that existing social legislation 
or regulation designed to prevent social costs offers any 
guarantee that these costs of production will be adequately 
assessed against enterpreneurial outlays. Indeed, the system 
of business enterprise must be regarded as an economy of unpaid 
costs, "unpaid" insofar as a substantial proportion of the actual 
costs of production remain unaccounted for in entrepreneurial 
outlays; instead this part of the costs of production is shifted 
to, and ultimately borne by third persons or by the commu­
nity at large. 

Several estimates have been advanced in the preceding 
chapters in order to indicate the possible magnitude of specific 
social costs in monetary terms. No attempt has been made, 
however, to ultilize these f'$timates as a basis for the calculation 
of the sum total of the social costs of business enterprise. Several 
factors militate against such a calculation at the present time. 
In the first place, none of these estimates are based upon any 

lIbid., p. 68. 
2 S. von Ciriacy-Wantrup, Land Conservation and Social Planning, Plan 

Age (April, 1939), p. 11 1. 
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systematic study of the social losses of modern production; 
almost all available figures are fragmentary in character and 
must be viewed rather as indicative of methods which may 
be useful for a more adequate determination of the social costs 
of production. However, no matter how inadequate these 
monetary estimates of social costs may be they leave no doubt 
that the social costs of business enterprise are substantial 
It is reasonable to assume that these social costs are likely to 
increase in importance and magnitude as further industria­
lization and urbanization become the standard pattern of 
economic development without at the same time assuring the 
maintenance of minimum standards of safety and social 
efficiency. 

Social Costs and Equilibrium Ana{vsis 

In order to set forth the broader implications of social costs 
let us return once more to our original thesis. As pointed 
out in the first chapter, both the origin and the development 
of economic science can be fully understood only in the light 
of the philosophical presuppositions of the seventeenth and 
eighteenth centuries. The essence of these presuppositions 
was seen to be the explicit belief in the existence of a 
beneficial and rational order to things in social affairs---a 
belief which can be traced back to the political thinkers of the 
age who in this respect shared the thought patterns ofthe natural 
sciences. In harmony with their general social philosophy 
and the prevailing anti-mercantilistic aspirations of their 
time, the political economists ofthe eighteenth century visualized 
this "natural" order of things in economic life as a system of 
natural liberty based upon private property and free enterprise. 
The Physiocrats and Adam Smith considered it as their task 
to correlate the detailed phenomena of economic life within 
a coherent conceptual system in such a manner as to reveal 
the orderly character of the economic process under competitive 
conditions and to demonstrate its beneficial results for society 
as a whole. 

This belief in the existence of an essentially rational order of 
things in social affairs to be discovered by systematic research 
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has shaped the scientific procedures of one generation of econo­
mists after another. For fundamentally it is this belief which 
accounts for the teleological search for levels of equilibrium 
and the neglect of the less harmonious aspects of economic life. 

The search for levels of equilibrium in terms of market values 
has in turn continued to shape the scope of economic investiga­
tion. Indeed, it was perhaps inevitable that classical and 
neo-classical economists, in their search for the hidden order­
liness of economic processes, should have concentrated their 
attention upon those phenomena which could be shown to 
further the equilibrating tendencies and to serve the beneficial 
purpose originally imputed to the system as a whole. These 
philosophical presuppositions and the related search for levels 
of equilibrium also accounted for assumptions ofperfect competi. 
tion and perfect mobility of the factors of production which 
underlie traditional price analysis. They are responsible for 
the original preoccupation with static analysis and the neglect 
of dynamic changes as well as the assumption of rational human 
conduct. These assumptions of economic theory not only serve 
the legjtimate purpose of simplifying the complex reality of 
economic life for purposes of theoretical study but are designed 
to eliminate the less congenial aspects of reality from the sphere 
of eCvnomic inquiry-those aspects, namely, which it would 
be impossible to construe as contributing to the assumed effi­
ciency of the economic process under a system of business enter­
prise. This is true not only with respect to such explicit assump­
tions as that of rational human behavior,l perfect mobility of 
factors of production and perfect competition (in classical 
economics); it applies equally and above all to the implicit 
assumption that the economic can be separated from the so­
called non-economic and that exchange values provide an 
adequate measure of the former. It is this implicit assumption 

l'This assumption has the effeet and purpose of making human behavior, 
an autonomous and therefore highly indeterminate and possibly disturbing 
factor, sufficiently determinate so as to make it an integral part of the con­
ceptual system of economic theory. At the same time, the assumption of 
economic rationality provides an apparently objeetive basis and justification 
for the elimination of non-rational behavior as "non-economic" from the 
field of economic analysis. 
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which explains the acceptance of entrepreneurial outlays as an 
adequate and significant measure of the true total costs of 
production and which provides the basis for the tacit recognition 
of market prices and private returns as relevan t criteria for 
the assessment of the benefits and costs of investments. 

It is this preoccupation with the search for levels of equi­
librium and the implicit identification ofentrepreneurial outlays 
as the true costs of production which accounts for the relative 
neglect in neo-classical theory, until recently, of the phenomena 
of social costs. At best, as we have indicated, these costs are re­
garded as minor disturbances or so-called "externalities" which 

can safely be omitted from the main body of economic analysis. 
In the light of our discussion of the variety and the increasing 
range of social costs in modern industrial society it must be 
evident that the traditional implicit identification of enter­
preneurial outlays with the actual costs of production is 
untenable and misleading. It is untenable because it can be 
shown that the social costs which are shifted to other persons 
or to society as a whole are not only substantial but that such 
shifts are typical and regular occurrences which can be obviated, 
if at all, only by an elaborate system of technical regulations and 
social legislation. The identification is misleading since it is 
bound to support a biased interpretation of the social efficiency 
of the allocation process in a system of business enterprise. As 
soon as one passes beyond the traditional abstractions of neo­
classical price analysis and begins to consider the neglected 
aspects of social costs unpaid by the entrepreneur it becomes 
evident that the social efficiency of private investment criteria, 
and hence the alleged beneficial outcome of the allocation pro­
cess under conditions of private enterprise, is largely an illusion. 
For, if entrepreneurial outlays fail to measure the actual total 
costs of production because part of the latter tend to be shifted 
to the shoulders of others, then the traditional cost-benefit 
calculus is not simply misleading, but actually serves as an institu­
tionalized cloak for large-scale spoilation which exceeds every­
thing which the early utopian socialists and even their Marxian 
successors had in mind when they denounced the exploitation 
ofman by man under the emerging system of business enterprise. 

271 
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Furthermore, the phenomena of social costs which 
have been the subject of analysis in the preceding chapters 
seriously undermine the relevance and validity of the basic 
framework of equilibrium analysis. The image of self-correct­
ing forces and balances may have an actual empirical counter­
part in certain processes of the physical universe where the 
concept of equilibrium was first developed. As far as social 
processes, and particularly production and distribution are 
concerned, the notions of equilibrium and self-correction are 
relevant only for a narrowly circumscribed set of largely hypothe­
tical circumstances. The actual dynamic processes of economic 
development and expansion seem to follow a pattern of cumula­
tive or circular causatioll which is neither "orderly" nor indeed 
socially efficient or beneficial. On the contrary, they may 
easily become self-sustaining, moving furt}'6r in the direction 
of the initial impulse and may produce far-reaching and socially 
harmful effects. Thus economic activities which tend to give 
rise to air and water pollution or which make the exploitation 
and depletion of renewable flow resources irreversible or which 
result in the "mislocation" ofindustries and congestion ofpopula­
tion in urban areas are all of this circular and cumulative cha­
racter. These and other activities can be socially destructive 
if not arrested in time by appropriate and deliberate 
counter-measures. As we have shown in considerable detail 
the destructiveness of socio-economic processes increases as 
they give rise to violations of minimum technical safety 
standards or exceed maximum permissible limits which it 
would be possible to define with considerable precision. 

Obviously, if entrepreneurial outlays do not include and 

hence do not reflect important social losses they not only fail 
as a measure of total costs, but production may take place at 
total costs in excess of total benefits. What the firm minimizes 
are not total or average costs but entrepreneurial outlays which 
leave out of account the social costs borne by society at large 
or by third persons. 

It is important to consider in this context the fact that the 
institution of sales promotion in modem industrial societies 
undermines and refutes the doctrine of consumers' sovereignty 
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and rational conduct and that the price mechanism does not and 
cannot register the relative importance and existence of social 
benefits which tend to diffuse themselves throughout society,l 
For dearly, if production sets the stage for what the consumer is 
made to want, if the latters' demand is subject to manipulation 
by sellers and producers, and if furthermore important private 
returns neither reflect nor measure the presence and importance 
of social utilities, then, quite apart from the existence of social 
costs, the allocation of resources in accordance with investment 
criteria based upon the market test cannot be said to give rise 
to social efficiency in any meaningful sense of this somewhat 
ambiguous term.2 What are maximized are not private utilities 
or "aggregate satisfaction" in any comprehensible sense of 
the term but at best only exchange values or exchangeable 
utilities whose monetary value moreover has been influenced or 
even "manipulated" by persons with a direct commercial 
interest in the result of consumers' preferences and total demand. 
Indeed, if strictly adhered to, the principle of allocation in 
accordance with the investment criteria provided by the market 
would make any social existence impossible. For most public 
or social services could not be provided for the m~ority of 
people because they are unable or do not want to pay their 
full costs. 

In short, the familiar formal conclusions of traditional price 
theory in support of the essential rationality and self-correction 
of the economic process under conditions of business enterprise 
do not stand the test of scientific analysis. Whatever superficial 
plausibility they may have had in the past and may still command 
can be accounted for only in terms of the basic presuppositions 
which shaped the early evolution of classical political economy 
and which have continued to color the basic assumptions of 
neo-classical equilibrium analysis. Indeed, the partly tacit and 
partly explicit presuppositions concerning the hidden and 

1 The concept "external economies" is too narrow and inadequate to cover 
the social benefits of public services and overhead investments such as educa­
tion, sanitation, roads, irrigation, flood control, administration. See K. ·Wm. 
Kapp, Hindu Culture, Economic Development and Economic Planning, 
op. cit, ch. 9 

2 On the ambiguity of the term and concept of social efficiency See J. K. 
Galbraith, American Capitalism (Boston, Houghton Mifflin, 1952), Ch. 2. 
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automatic social efficiency and "orderliness" of the system of 
natural liberty which gave rise to the search for levels of equili­
brium have determined the whole process of concept formation 
in economics as a discipline. There is not a basic concept of 
neo-classical economics which does not in one way or another 
reflect and at the same time serve the purpose of demonstrating 
the alleged social efficiency of the market economy. It is not 
without interest, especially in view of the positive suggestions 
regarding the scope of economic science to be discussed in 
Chapter 15, to indicate briefly how well these fundamental 
concepts are adapted to and serve the traditional search for 
equilibrium and self-correction. For example, no elaborate 
analysis is required to show that wealth is conceived entirely 
in terms of appropriable, i.e. exchangeable utilities which are 
measured in terms ofmarket prices. To be exact, the modern 
concept of wealth hinges upon the meaning of utility which 
points to those qualities of goods and services which can be 
taken into exclusive possession and as such are subjecttomeasure­
ment in terms of exchange values. Goods and services without 
these qualities are without utility according to value theory 
and consequently are not considered as wealth. As a matter 
of fact, utility is not merely a function of physical and economic 
appropriability and technical exchange ability but is also 
dependent upon effective demand. In other words, commodi­
ties for which there is no demand are said to be without utility, 
i.e. they are not wealth. 

Similarly, production and productive labor are conceived 
in the same narrow manner as the concept of wealth. In fact, 
the concept of production has always been dependent upon the 
meaning of wealth. If earlier economists disagreed about the 
"productiveness" of certain human activities, their controversy 
can be understood only in the light of their different interpreta­
tions of wealth. Adam Smith regarded the labor of doctors, 
lawyers and domestic servants as unproductive because he 
conceived of wealth in an exclusively material sense. Unlike 
his predecessors who operated with an even narrower concept 
of wealth either in terms of gold and silver (Mercantilists); 
or in terms of the produce of the earth (Physiocrats), Adam 
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I:ID of Smith considered as wealth all "permanent objectS or vendible 
:qa:iIi­ commodities". Thus, he included capital equipment and 
..a:ion consumption goods but excluded services from his concept of 
cpt of wealth. If today wealth is eqwv;lent to exchangeable utilities 
IOthtt in effective demand production becomes simply the creation 
:ating of utilities for which there is a demand. "Labour is, in fact, 
ilnot productive when it satisfies a demand-when people are willing 
Itions to pay for it."} That is to say, no matter how useful, how 
~in important or essential goods and services may be, if they are 
aatal not exchangeable and consequently not measurable in terms ofIt. dollars and cents they are not wealth and their creation, for 
oa.te example under government auspices, is "unproductive" accord­
lirdy ing to the terminology and conceptual system of value theory. 
lale Indeed, if strictly interpreted the definition of wealth and 
dan production in terms of exchangeable utilities and with reference 
rItich to effective demand restricts the validity and meaning of these 
abe concepts to a market economy. Labor in an economic system 
...-e­ in which the categories of market, exchange and demand do 
110m not exist, as for example in the manorial economy, would be 
a.y unproductive in terms of current concepts of production and 
IIttt wealth. 
1liiie Similarly, the notion of economy, or what amounts to the 
also same thing, the concept of economic efficiency, is conceived in 
od.i­ a manner which makes it applicable' only to a market economy: 
Iity, it is identified per difinitionem' with economizing in terms of 

private costs and returns, i.e. in terms of exchange values. 
n:d No wonder, therefore, that this delimitation of concepts and 
IICt, basic categories has been carried to its logical conclusion by the 
die assertion that the free market and the competitive calculus are 
the the prerequisites for the achievement of economy and economic 
IlSf rationality and that any other form of economic organization 
:ta- is incapable of allocating resources for the attainment of compet­.... ing ends in a rational manner. 
he I t must be admitted that with the help of these concepts and 
ih explicit and implicit assumptions value theory has succeeded 
pt in coordinating a substantial number of detailed economic 
5); 

1 L. M. Frazer, Economic Thought and Language (London, E. and C. Blake 
Ltd., 1937), p. 179. -
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phenomena into a coherent whole, thus lending support to the 
assumed beneficial orderliness of the economic process under 
conditions of business enterprise. Given its aims, assumptions, 
and basic concepts, the theoretical conclusions of modern 
neo-classical economics in support of the system of "natural 
liberty" follow tautologically. Value theory was thus bound 
to become a "methodology" or a "technique of thinking" 
to use an expression of Schumpeter.1 Once an economist has 
accepted these aims, concepts and assumptions and has mastered 
the "technique of thinking" it is extremely difficult if not imposs­
ible for him to realize the philosophical presuppositions and 
hence the limitations of the conceptual system of value theory.2 
Having accustomed himself to the "methodology" he tends to 
classifY all phenomena of economic reality into the traditional 
scheme of logical categories3 and from then on even the most 
penetrating deductions and the most earnest desire for 
objectivity cannot produce anything but the normative 
conclusions in support of laissez faire and against a positive 
regulation and control of the economic process by public 
authorities. Indeed, it has been argued that only a fallacious 
interpretation of the basic propositions and conclusions of value 
theory can justify any other course of public policy than that 
of non-interference with economic life:!' In fact, it is this 
narrow efficiency of the scheme, to borrow a phrase in which 
A. N. Whitehead refers to physical science, which was the very 
cause of its supreme methodological success.1i 

In characterizing many of the deductions of traditional 
price theory as rationalizations, partly of unexamined pre­
suppositions concerning the nature of the social process and 
partly of an impliclit social philosophy, we support the thesis 
that neo-classical equilibrium theory plays a normative 

1 See J. A. Schumpeter's Introduction to Enrico Barone, Grundziige der Theo­
renschen Nalionallikorwmie (Bonn, Kurt SchrOder Verlag, 1927), p. 7. 

2G. Mydral, Dils Polilische Element in der Nationalokonomischen Doktrin­
bildung, (Berlin, Dunker and Humblot 1932), p. 34. 

I Ibid., p. 34. 
'Cf. G. Sutton, The Relation between Economic Theory and Economic 

Policy, The Ecorwmu Journal, Vol. 47, 1937, p. 51. 
5A. N. Whitehead, Science and the Modem World (New York, The Macmillan 

Company, 1925), p. 26. 
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political or even apologetic role. This apologetic normative 
character of economic theory is not necessarily the result of 
a deliberate attitude on the part of the individual scholar. 
Nor indeed do we imply any subjective dishonesty or violation 
of the canons of scientific objectivity. In order to be normative­
apologetic it is not necessary for the individual scientist to 
violate the rules of scientific objectivity and subjective honesty. 
To repeat, the apologetic normative element of economic theory 
is not so much the result of a deliberately assumed attitude 
but is rather inherent in the philosophical presuppositions and 
the imputation of rational order and efficiency to economic 
processes under conditions of business enterprise. The political 
element is hidden in the basic assumptions and concepts of 
neo-classical value and price theory. This finds its most typical 
expression in the delimitation of the scope of economic analysis. 
Indeed, if the economist's impartiality is challenged he is likely 
to protest his scientific objectivity and neutrality and to assert 
that he is speaking from a "purely economic" point of view. 
It will not occur to him that it is precisely this "purely economic" 
point of view which introduces the normative-apologetic element 
into his theoretical conclusions and practical judgments. As 
a matter offact, these theoretical conclusions which are advanced 
as solutions of practical problems of economic policy but which 
do not make explicit their political premises tend to account 
for the fact that the conceptual models of modern cost-price 
analysis perpetuate the old illegitimate union between economic 
analysis and political economic liberalism. These conclusions 
represent a strange mixture of scientific analysis and value 
judgments arrived at by way ofa rationalization of preconceived 
socio.political ideals. l This proclivity to draw political con· 
c1usions and to deal with concrete political problems without 
political premises also accounts for the almost proverbial tension 
which exists between static equilibrium theory and economic 
policy and tends to make the former increasingly irrelevant 

1 For a more elaborate analysis of the normative-apologetic character or 
economic science see G. MyrdaI, Das Politische Element, op. cit. esp. ch. I. See 
also B. Wootton, Lament for Economics (London, George Allen and Unwin, 
1938), pp. 132-182. 
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for the comprehension and solution of the urgent practical 
problems of the underdeveloped world. 

In more than one instance, individual economists have been 
able to use their "pure" economic conclusions for what looks 
either like an objective critique or the advocacy on presumably 
purely scientific grounds of various forms of government 
action. Although it is probably true that there is no economic 
theory without a grain of social philosophy since the choice 
ofdata in the social sciences is never a matter of pure knowledge 
but reflects always some pre-scientific notion,1 the dangers of 
this lack of explicit separation are too obvious to require elabo­
ration. Indeed, economic science may on occasion be degraded 
to the level of partisan journalism. Insofar as professional 
economists are not sufficiently conscious of their political pre­
mises and biases and offer advice as if their conclusions were 
arrived at on perfectly neutral grounds, they are likely to pro­
voke a steadily growing distrust of economics in those responsible 
for the formulation of economic policy. 

In advancing the foregoing observations it is not intended 
to detract from the positive contributions and liberating force 
of classical economics. In their time, the classical economists 
opposed a system of mercantilist regulations which had greatly 
£ontributed to laying the foundation of the national economies 
of Western Europe and thereby supported the process of 
economic development. However, during the eighteenth and 
nineteenth centuries mercantilism had become an obstacle to 
the full utilization of the productive forces made possible by 
the new knowledge accumulated by the natural sciences. By 
introducing into the study of social affairs the rationalistic 
concepts of natural order and by positing that competition was the 
"natural law" of such an order, classical economists were able 
to supply "the necessary framework of ideas to meet the need 
of a new social philosopy adapted to the early days of the indus­
trial revolution."2 Moreover, in their struggle against the 
shackles of mercantilism they gave expression to the prevailing 

1 Quo von Mehring, "Some Problems of Methodology in Modem 
Economic Theory", American Economic Review, vol. 34, March 1944, p. 94. 

2 L. K. Frank, The Principle of Disorder and Incongruity in Economic 
Affairs, Political Science Quarterb', vol. 47, 1932, p. 52. 
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IlIdicaI aspirations and ideals of the emerging middle classes. Thus 
classical economics served the positive purpose of promoting 

'I: bttn a development which in its historical setting must be regarded 
lloob as progressive both as far as the process of production and its 
-.ably scientific analysis were concerned.1 Furthermore, by 
~t introducing the concept of natural order into the study of 
--me economic and social affairs and by combining it later with 
droice the individualistic doctrines of utilitarianism, the classical 
IfIedge economists protected economic science against the specifically 
psof German philosophy of society which in its romantic and organic 
daho­ versions conceived of the state as a metaphysical superorganism 
paded to which the individual was subordinated and bound by various 
aional kinds of duties. Today, however, it has become increasingly 
II pre­ evident that neither German state metaphysics nor the pre. 
I~ conceptions of a beneficent natural order and harmony of 
iO pro­ interests in political affairs provide an adequate philosophical 
..sible foundation for economic science. On the contrary, these 

philosophical presuppositions of political economy have 
Ialded become the most obstructive obstacles to the scientific 
~ bee understanding and interpretation of social reality. At 
om:i.sts the same time, it appears that modern price theory 
:reatly has almost reached the point where not much addi­
aomies tional knowledge can be obtained from its present 
:as of abstractions. Indeed, with the help of mathematical methods 
It and modern economists seem to have squeezed out every possible 
de to ounce of information from their assumptions and much of what 
!:de by modern firm analysis has achieved appears to be limited to 
L By the mechanistic refinement and elaboration in algebraic terms 
i3listic of old conclusions without throwing much, if any, new light 
rasthe upon the problems under discussion. :Moreover, a good deal 
e able of value and price theory shows a tendency towards a self· 
: need sealing system which has a way of almost automatically dis­
indus­ counting evidence which might bear adversely on the doctrine. 
... the This exhaustion by analysis of the possible content and meaning 
ailing of its assumptions and its "self-sealing" character seems to make 
Wlodern modern welfare and equilibrium economics a perfect illustration 
4. 
OIlomic 

1 See G. Myrdal, Dos Politische Element, op. cit., p. 85. 
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of A. N. Whitehead's dictum that "systems, scientific and philo­

sophic, come and go. 
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success; in its decay it is an obstructive nuisance. 

tions to new fruitfulness 
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to indicate, on the basis of these critical conclusions, some of 

the steps which must be taken in order to achieve a new and 

more fruitful understanding of economic reality. 


lA. N. Whitehead. Adventures in Ideas 
pany, 1948), pp. 203-204. 
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TO'V ARD A NEW SCIENCE OF POLITICAL 

ECONOMY 


Return to Philosophy 

VVHll ERE \D':-; statement that "if science is not to 
degenerate into a medley of ad hoc hypotheses, it must 
become philosophical, and must enter upon a thorough 
criticism of its own foundations"! applies with equal force to 
economics. Indeed, in order to make the maximum contribu­
tion to the contemporary problems of economic growth and 
development, economic theory has to bring its basic methodo­
logical presupposItIons into line with the present state of 
philosophical insight. This requires above all the abandonment 
of the belief in automatic self-correcting tendencies toward 
equilibrium and social efficiency2 and the recognition of cumula­
tive tendencies toward "disequilibrium" and even stagnation 
in social affairs. The shift of parts of the costs of production to 
the shoulders of third persons and the community is one 
important instance of such cumulative or circular causation. 
Instead ofeither ignoring these costs altogether or treating them 
as "externalities" serious economic analysis will have to make 
these phenomena and the related social returns the object of 
empirical and theoretical studies. In fact, for purposes of 
decision-making and the formulation of socio-economic policies 
it is much more important to explore processes of circular causa­
tion with their potential wastes and inefficiencies than to continue 
the traditional search for levels or equilibrium. This is not 

1 A. l'\. Whitehead, Science and tile Modem World (New York, The Macmillan 
Company, 1925), p. 25. 

2 E\'en J. M. Keynes did not abandon this search for levels of equilibrium. 
His demonstration that there are tendencies which may produce equilibrium 
below full employment, uses traditional tools of analysis and fails to include 
many of the broader aspects of economic life dealt with in the present study. 
Nevertheless Keynes must be credited with having destroyed beyond repalr 
the classical belief in a natural balance between consumption and production.cci' 
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to suggest that the search for levels of equilibrium and the 
teleological imputation of efficiency in the economic process 
should be replaced by an equally teleological imputation of 
cumulative disorder in social affairs. Such a procedure would 
be as futile as the search for levels of equilibrium. What is 
required at the present juncture in the development of social 
science is a framework ofanalysis which has room for the study 
of circular causation and which makes possible the discovery of 
the "causes" of disorder and stagnation in concrete cases 
under different forms of socio-cultural organization. 

The suggestion that the basic premises of economic analysis 
be brought into accord with modem views raises once more 
the question as to the tasks and purposes of social analysis. 
What are the fundamental aims of social inquiry? At the 
risk of repeating the obvious let us state first that the aims and 
objectives of social science are not to act as the servant of any 
prevailing form of economic organization. To serve as a form 
of apologetics can only have the effect of undermining the 
status of a discipline in the long run. Nor can it be the purpose 
of economic analysis to provide norms for what Hought to be 
done" except on the basis of clearly postulated political premises 
and social value judgments. Indeed, a normative system of 
economics without political premises and with every economist 
offering advice on what ought to be done in the field ofecono­
mic policy would mean the end of economic science. 

In fact the only legitimate aim of economic analysis is to 
provide an unbiased and critical comprehension and 
interpretation of tbe socio-economic process. Such an inter­
pretation requires above aU that our basic concepts and 
categories should be formulated in a manner which makes 
them relevant for the study of economic systems. 
That is to say economic analysis must transcend what 
has been called "the horizon of contemporary society."l 
While this was perhaps not possible during the nineteenth 
century, it can be achieved now since it has become evident 

1M. Horkheimer, The Social Function of Philosophy, Studies in Philosophy 
and Sodal Science, VIII, (1939), p. 329. 
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that laissez faire is an inadequate principle for the organiza­
tion of economic and social life. More specifically, the task 
of economic science is to provide theoretical frameworks which 
can actually be used for the explanation of the effectsl of deci­
sions (plans) both of individuals and governments under condi­
tions of dynamic change-that is to say, under conditions 
where simultaneous changes of significant variables over time 
are fully taken into consideration. In other words, the aim 
of economic science is to establish theoretical frameworks 
which show the possible relationships which connect the 
many variables of economic reality, thereby enabling 
individuals and governments to make reasoned choices in full 
understanding of the probable consequences of their action. 
Indeed, the most important task of economic science is the 
exploration of the repercussions of alternative measures ofpublic 
control and economic planning. In this way the discipline 
will be able to help formulate valid criteria for public decisions 
and public administration. For there must be no doubt that 
economic science is above all a science of social or politicJI 
economy, i.e. a system of knowledge designed to enable govern­
ments and administrators of public affairs to develop and apply 
the criteria and the techniques of public policy and public 
administration which are called for by the physical and cultural 
requirements of civilized human existence. For this reason 
it will be necessary to establish a much greater collaboration 
between the social scientist and technically competent experts 
in such fields as agriculture, engineering, public health, city 
planning and public administration than the traditional econo­
mist has been prepared to admit. 

If the primary aim of economic analysis is the comprehension 
of the repercussions of individual and collective decisions and 
the elaboration of theoretical frameworks in terms of 
which it becomes possible to explain the consequences of 
human action, the concept 'of social causation assumes 
once more a role of major importance for the economist. 
For upon our concept of causation depends the method 

1 "Repercussions" would be a better word; see Ragnar Frisch, Repercussion 
Studies it t Oslo, American Economic Review, XXXVIII, (June 1948), pp. 367-372. 
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used in discovering causal relationships. If the causal 
connection between social phenomena is conceived as 
a necessary relationship as was the case in static or mechanical 
analysis in the past, the discovery of causal connections 
would indeed seem to call for mechanical models and mathe­
matical constructs. If, however, the causal relationship between 
the variables in the social system is seen not as a necessary 
but rather as a possible or probable relationship between a 
great many variables where expectations constitute often the 
most important link, it is essential to conceive of social causation 
as an empirical correlation which calls for measurement in terms 
of coefficients of greater or lower probability, observation, fact. 
finding, case studies and statistical extrapolation. It must be 
considered as a hopeful sign that a reconsideration of 
the meaning of causality seems to be under way both in 
the natural and the social sciences. l 

The Broadening oj the Scope oj Economic Investigation 

One of the most important effects of a reconsideration of 
the philosophical presuppositions of economics would be the 
realization of the need for a broadening of the scope of 

economic analysis. Instead of defining its scope in terms 
of exchange values and using the latter as the criterion 
of what belongs to the subject-matter of economic science 
it will be necessary to follow J. M. Clark's dictum that "it 
is unscientific to exclude any evidence relevant to the problem 
in hand."2 Indeed, scientific method implies comprehensive­
ness "even if it involves some sacrifice of other qualities for 
which science likes to strive."J Once this realization becomes 
a general attitude systematically cultivated in graduate schools, 
economists will gradually free themselves from the "all­
too-prevalent methodological fanaticism which prefers the 
accurate but superficial to the approximate but fundamental, 

ISee Selected Bibliography in R. M. MacIver, Social Causation (Boston, 
Ginn and Co., 1942). pp. 395-400. See also K. William Kapp, Toward 
a Science of Man Societ,}, op. cit. 

2J. M. Clark, The Socializing of Theoretical Economics, in Priface to Social 
Economics, op. cit., p. 5. 

3 Ibid., p. 5. 
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4 G. Myrdal, Dos PolilfiiM-EUitimt-;;,p: cil., p. 236. " 
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and which makes adaptability to its special technique of 
investigation, rather than importance, the standard for the 
selection of problems and the delimitation of the scope of its 
inquiry."I 

In fact any attempt to delimit the scope of economic analysis 
is likely to yield only a distorted picture of the manifold problems 
with which economic science actually has to deal. It is not 
surprising, therefore, that most previous attempts to define the 
subject matter of economic science have failed to convey an 
adequate idea of the actual scope of economic analysis. Many 
of these attempts, especially those based upon earlier concepts 
of wealth yielded defintions of economic science which were too 
narrow and left out important economic problems.1! However, 
even if a clear-cut delimitation of the scope of economic science 
were possible it would still be unnecessary. For it could not 
possibly provide any help to the individual scientist in the 
discovery and deduction of specific conclusions. Just as the 
chemist cannot draw any scientific conclusions from the defini­
tion of chemistry as a science so the definition of the subject 
matter of economics cannot be decisive as a scientific argument 
for or against particular conclusions.3 It is, therefore, quite 
true to say that the only concept with the precise definition of 
which the economist need not concern himself is that of economic 
science.4 

In fact a delimitation of the scope of economic science is not 
only unnecessary but actually harmful. This becomes espe­
cially clear if we consider the declared objectives of some of 
the attempts made in the past to define the subject matter of 
economic science. Thus it has been pointed out, for example, 
that a definition of the subject matter of economic science is 

1J. Viner "The Utility Concept in Value Theory and its Critics", Journal 
of Political Ecollo11!Jl, XXXIII, 1925, p. 659. 

2 For an account of the numerous, now more or less abandoned definitions 
of economic science see A. Ammon, Objekt and GrwtillHgrij!e tier·· TheoretiscMn 
NationalOkonomie (Leipzig, Franz Deudicke, 1927), 2 Auff., and L. Robbins, 
An Essqy 011 the Nature and Significance of Economic Science, (London, Macmillan 
and Company. 1940), Chapt. 1-2. 

3 G. Myrdal, Di:IS Politische Element, op. cit., p. 236. See also O. Neurath, 
Empirische So:dologie, Der WisstmSchaftliche Gehalt tier Geschichte rmd NatioMl­
dkQIWmie (Wien, Julius Spri~gerL l!l~l), p. 72. . 

4 G. Myrdal, Das PoliUiC!Ie EliiiIent, 0/1. cit., p. 236. 
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necessary in order not to leave it to the individual economist 
to formulate his own ideas on the subject.1 Robbins is even 
more outspoken in this respect; he proceeds "with an easy 
conscience" to the description of the general subject matter 
of economic science in order to prevent "the preoccupation 
with the irrelevant-the multiplication of activities having 
little or no connection with the solution of problems strictly 
germane to his [the economist's] subject."2 Apart from the 
somewhat overconfident belief that it is possible to define once 
and for all the "relevant" and the "irrelevant", irrespective of 
the particular nature of the problem under discussion, any 
segregation of the "relevant" from the "irrelevant" is proble­
matical. In the first place, it tends to make economics a 
closed system of thought by providing a seemingly 
objective reason which makes it possible to brand all 
arguments directed against specific theoretical conclusions 
as having been derived from allegedly "irrelevant" or 
"non-economic" data and observations. Secondly, the 
specifically Robbinsian definition of the subject matter 
of economics in terms which do not transcend the horizon 
of a market economy, permits the drawing of the "scientific" 
conclusion that any alternative form of economic organization 
would be incompatible with the principles of a rational utiliza­
tion of scarce means for the attainment of competing ends. 
In other words, the definition of economic science in terms 
of price analysis is an attempt to give scientific dignity to what 
has been called not inappropriately "the undignified farce of 
sharp-shooting at Marxism with toy Austrian pop-guns from 
behind a non-existing methodological wall."3 Thirdly, the 
endeavor to delimit the subject matter of economics and of 
other social sciences has so far led only to the multiplication 
of artificial boundaries between the social disciplines and their 
compartmentalization. The resulting specialization and 
fragmentation of social inquiry tends to obstruct and defeat 
the search for knowledge and truth by restricting the scope and 

1 A. Ammon, op. cit., p. 4. 
2L. Robbins, op. cit., p. 3. 
3R. W. Souter, "The Nature and Significance of Economic Science in 

Recent Discussions," Quarterly Journal tifEconomics, vol. 47, May, 1933, p. 411. 
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horizon of scholarly investigations. This is the road to futility 
in social inquiry which must be concerned with the analysis 
of a fundamentally interdependent socio-economic and political 
reality. 

Indeed, scientific method in social and economic research 
calls for the progressive elimination of all boundaries which 
past generations ofscholars have created for scholastical, pedago­
gical and other reasons. The ultimate aim is not merely 
"collaboration" but the closest possible integration and ultimate 
synthesis of the social sciences.! Until this aim has been attained 
the individual scholar can only endeavor to press beyond the 
present boundaries of economic science and explore as fully 
as possible new developments in psychology, sociology, politics, 
law, history and ethics with a view to assimilating to his own 
reasoning whatever these social sciences can contribute to a 
better understanding of economic problems. 

The only boundary line which must not be abandoned 
but which should in fact be strengthened is that 
which lies between scientific interpretation and rationali­
zation or the use of reason in support of preconceived 
ideas. To draw this distinction between science and 
pseudo-science or dilettant speculation is the task of a 
social science thoroughly aware of the issues 01 epistemology 
in general and of the sociology and psychology of knowledge 
in particular.2 These are of course issues of intellectual honesty 
and professional integrity which need not be elaborated upon 
here. 

The foregoing observations should not be interpreted as a 
complete rejection of Robbin's formal definition of economics 
as "the science which studies human behaviour as a relationship 
between ends and scarce means which have alternative uses."3 
This definition, while pointing to important characteristics of 

1 For a positive approach to the integration of social knowledge in terms 
of the common denominator concepts of culture and man see the author's 
recent study, "Toward a Science of Man in Society" op. cit. 

2 On this subject see F. H. Blum, Some Contributions of Dynamic Psychology 
to the Sociology of Knowledge, in Acf$s du Quatrie,tT/$ Congr8s Mondial de 
Sociologie. Milan Stresa 8-15 September, 1959, vol IV. 

3L. Robbins, op. cit., p. 16. 
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the economic problem, such as the existence of scarcity, ignores 
the substantive problems of adapting means 
to means in far from static "institutional" environments under­
stood as more or less generally accepted frameworks of political 
and social arrangements. 
adequate interpretation of the 
economic process except when the latter is seen in relation to 
the institutional framework of which it is an integral part. 
is of particular significance in the study of economic growth and 
institutional change in the underdeveloped world where solu­
tions of economic problems are 
conditions which differ qualitatively from those either implicitly 
or explicitly assumed in Western economic analysis. 
so much the lack of entrepreneurial and wage incentives but 

rather the institutionalized 
religion as well as inadequate and inefficient administration which 
block the way to or delay, the full use of economic 
A substantive definition of the nature of the economic problem 
would have to view it within the context of changing human (i.e. 
socio-cultural) relations where scarce 
individual as well as public needs and 
the latter are in turn selected, or adapted 
resources. Such a substanti\'e definition of the scope of eCono­
mics leaves no doubt about the fact that economists are concerned 
primarily with problems of social action and social choice rather 
than with individual behavior seen 
between (individual) ends and scarce 
of scarcity.1 

Indeed the really important 
questions of collective decision-making which 
with in terms of a calculus deductively 
concept of individual rationality under hypothetically 

1 An earlier and still useful definition partly along the above lines is the 
following: "Economics [is] the study of the changing patterns of cultural 
relations which deal with the creation and disposal of scarce material goods 
and services by individuals and groups in the light of their private and public 
ends." A. G. Gruchy, Modmr Economic Thought, (New York, Prentice-Hall, 
Inc. 1947), p. 552. See also K. Polanyi, "The Economy as Instituted Process" 
in, K. Polanyi, et al. (eds.) Trade and Market in the Early Empires, (Glencoe, 
III. The Free Press. 1957), pp. 243-70. 
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and transparent conditions. Those who either argue that "where 
politics and ethics come in by the window, economics goes out 
by the door"l or who maintain that the problem of institutions 
and questions ofpublic purposes must be left to the statesman 
condemn economics to impotence when it comes to the elabo­
ration of criteria for the formulation of public policies.2 The 
time may not be far off when the economist will have to establish 
the closest possible cooperation with technical experts in engi­
neering, public health and other fields of technology in order 
to identify and define social costs and social benefits which the 
market system tends to ignore.3 

The Reformulation of Basic Concepts 

While it is true that individual economists have attempted 
to reformulate some of the basic categories of economic 
thought for their own specific work, these attempts 
have been confined largely to the fields of public 
finance and economic growth. I t may well < be that 
many of these concepts will ultimately be integrated into a 
new system ofeconomic analysis. So far, however, this broaden­
ing of the scope of economic analysis has not taken place. Tradi­
tional definitions of wealth and production, of productiveness 
and efficiency in terms of market values or exchangeable utilities 
in effective demand, have not merely "failed to keep pace with 
the facts of production"4 but are among the most important 
obstacles to an understanding of the socio-economic issues of 
the twentieth century. For, indeed, as long as wealth and 
production are defined in terms of exchangeable utilities in 
effective demand, the creation of social benefits in the form of 
goods and services yielding no exchangeable returns must be 
considered as "unproductive". Unproductive, in the language 

1 H. S. Ellis, "The Economic Way of Thinking", The American Economic 
Review, XL, (March, 1950), pp. 4-5. 

2 On this subject see B. W. Allin, Is Group Choice a Part of Economics? 
Quarlerry Journal of Economics, LUI (August, 1953), pp. 362-79. 

3For a fuller treatment of this thesis with particular emphasis on the need 
for objective. standards of human requirements see the author's 
Hindu Culture, Economic Development and Economic Planning op. cit., ch. 9. 

oJ. M. Clark, "Economics and Modern Psychology" in Priface /0 Social 
Economics, op. cit., p. 138. 
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of contemporary economic science means unremunerative and 
not "worth while".1 By this test the creation of social benefits 
such as the elimination of illiteracy or the maintenance of public 
health through sanitation is "unproductive." No matter how 
desirable these social benefits may be, from the standpoint of 
orthodox economic theory the allocation of scarce resources to 
these purposes must be considered as unproductive or even 
wasteful. In contrast, the control of supply by oligopolists and 
the creation of artificial scarcities may enter into the social 
accounts in the form of higher exchange values and hence as 
economically productive creations of marketable values. Under 
these circumstances it is not surprising that traditional economic 
theory tends to be not only oflimited value but often irrelevant 
for the formulation of criteria for public investments. It is 
no longer doubtful that the full and efficient utilization of 
resources and manpower cannot be secured on the basis of 
such obviously inadequate and contradictory conceptualizations. 

The primary purpose of a reformulation of the classical and 
neo·classical concept of wealth and productivity is to broaden 
the meaning of these concepts and to include the phenomena 
of social costs and social returns within the range of economic 
analysis. Instead of conceiving wealtH and production merely 
in terms of exchangeable utilities, the new concepts of wealth 
and production will have to be defined in such a manner as 
to include non.pecuniary values. Indeed, wealth does not 
consist simply of commodities which are traded in markets; 
it includes goods and services that are socially necessary and 
serviceable irrespective of whether they can be exchanged and 
evaluated in terms of exchange.values. And correspondingly, 
production refers to the creation of everything that is considered 
useful and important from the standpoint of the nation whether 
exchangeable or not exchangeable, privately appropriable or 
socially beneficial. Similarly, as already pointed out, the prin­
ciple of economy (in the senseof "economizing") will have to be 
conceived in a more inclusive manner than has hitherto been 
the case. Instead of defining "economizing" merely in terms 

1This is another imtance where apparently neutral definitiODll and innocent 
methodological classificatiODll carry fa.rreaching nonnative implications. 
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of exchange-values it is necessary to formulate the principle of 
economy (and the concept of efficiency) in a manner designed 
to take account of social costs and social returns. In other 
words, if the concepts of "economy" and "economic optimum" 
are to have any place in economic discussions they must be 
formulated in terms of estimates of total gains and losses 
(includiug social opportunities foregone). By thus enlarging the 
meaning of wealth, production, and "economizing" through 
the inclusion of social costs and social returns, it will be possible 
to overcome the present arbitrary and normative designation 
as unproductive of activities which create qualitative, non­
exchangeable or social utilities. 

Such a broadening of the fundamental concepts of economics 
would also open the way for a theory ofpublic finance. Indeed, 
taxation and public spending are concerned with the process 
of adjusting scarce means to competing ends. The determina­
tion of budgets is a process of decision-making in which the 
selection of different public goals and the extent of their grati­
fication are determined. In other words, budget-making is a 
process of social choice par excellence which settles not only 
the scope and magnitude of the public sector but, by its deter­
mination of revenue resources and public purposes, also decides 
questions of the tax burden, the allocation of public revenues, 
and the distribution (or incidence) of public benefits including 
public services in kind. 

The various types of public revenues are of course costs 
of production. They represent either those costs which 
are required to remedy the social damages caused by business 
enterprise or outlays which are required for the production 
of goods and services which would be produced by 
no one if the State did not undertake to provide them. 
More specifically, public revenues may be either of the nature 
of consumption outlays designed to produce goods and services 
of immediate utility, or investment outlays for the construction 
of durable goods such as improved means of transportation, 
or better housing and medical care yielding social benefits 
over a period of time. In either case, as far as its economic 
implications are concerned, taxation has to be looked upon. 
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as Sismondi suggested more than a century ago! and as Beve­
ridge has subsequently pointed out, "as a means of reducing 
private expenditure on consumption and thereby freeing real 
resources for other uses."2 

There remains the problem of the incidence of taxes or the 
question of the final impact which the collection and allocation 
of public revenues to different public purposes has upon the 
distribution of income and output. Just as the individual 
calculus throws little if any light on the actual determination 
of social priorities, the traditional welfare calculus fails to take 
account of those redistributive effects which accrue to the 
taxpayer as a result. of the social returns which are derived 

either from remedying or preventing social costs or those which 
arise from the "free" public services in kind provided by the 

public sector. The provision of these services represents the 
most important change in the distribution of output (or in­
come in kind) which can be traced only by means of a more 
comprehensive framework of analysis than that provided by 
traditional welfare and equilibrium economics. 

By thus widening their basic concepts and by incorporating 
social costs and social returns in their theoretical framework 
economists would at last acknowledge the fact that no funda­
mental difference exists between private and social costs of 
production and that exchangeable utilities and social benefits 
are identical insofar as the production of both has to draw upon 
scarce resources and requires social action in the sense of 
choices. These costs and benefits differ only in terms of their 
measurability. It is at this point that we finally come upon 
the most important concepts of the new science of economics, 
namely that of social value and social choice. 

Social Value ana Social Clwice 

If modern economic science is to concern itself with 
social costs and social benefits, it will not be sufficient 

1 J. C. L. Simonde de Sismondi, NouvetJUX Prindpes d'Economic Politique, vol. I, 
p. 142. 

2W. H. Beveridge, Full Emp1l/1t1ll!1lt in a Free Socie!1 (New York, W. W. Norton 
and Co., 1945), p. 149. 
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merely to trace and classify these largely neglected 
aspects of socio-economic reality in general terms. Nor 
will it be adequate to present quantitative estimates (in 
monetary terms) of social costs. No matter how important 
such estimates may be as a first approach to an appraisal of 
social costs, the final determination of their relative magnitude 
and significance is likely to be a matter of social evaluation 
and social value (in the sense ofvalue to society).l If it is further 
realized that the magnitude and relative importance of social 
returns is not subject to measurement in terms of exchange 
values but requires some kind of social estimate, it becomes 
clear that the concept of social value is likely to be one of the 
most important categories of any system of economic thought 
willing to explore the nature and repercussions of governmental 
action and economic policy making. 

Formal equilibrium analysis seems to have little to offer 
toward a solution of this central problem of economic theory. 
Subjective value theory recognizes only the individual as 
capable of feeling "pain and pleasure" and hence able to estab­
lish preference scales with respect to different commodities and 
alternative courses of action. This evidently accounts for the 
fact that "scarcely a breath (of the idea of social value) penet­
rates to the rarefied atmosphere of technical discussions of the 
theory of value and distribution."2 And yet, only "if we can 
develop a concept ofeconomic value and valuation with reference 
to society as a whole, independent of market valuations and 
capable of scientific application to concrete cases, we shall 

1 In using this qualifying term we want to emphasize that our concept of 
social value has nothing in common with the notion of "social value" deve­
loped by J. B. Clark and E. R. A. Seligman and later by B. M. Anderson. 
These economists, especially in their earlier writings, endeavored to prove 
that it is society as such which puts values on commodities and that prices 
in capitalist exchange economies are genuine social values reflecting the value 
of the commodities to all members of society. The logical and terminological 
confusion and the strange apologetic purpose of this American doctrine of social 
value has been demonstrated especially by earlier discussions, e.g. J. A. Schum­
peter, On the Concept ofSocial Value, Q.uarterlyJoumaloJEconomics, Vol. XXIII, 
1909, pp. 216-217,222 fT. See also F. Wieser, Natural Value (6th ed.) (New 
York, Macmillan and Co., 1893) pp. 52-53; and E. Bohm-Bawerk, Grundziige 
der Theorie des wirtschaftlichen Guterwertes, COMads Jakrbfi.clu:r, N.F,. 
Vol. 13, 1886, p. 478. 

2J. M. Clark, "Toward a Concept of Social Value" in Prtfau to Sori4l 
Economics, oft. cit., p. 53. 
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llbid., p. 54. 
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minimum standards of sanitation, eduation and medical care, 
standards of land utilization which incorporate our technical 
knowledge concerning the proper use of land which maintains 
soil fertility without setting the stage for erosion, water-logging, 
salinization and a higher incidence of malaria, to name only 
a few, are of such a nature as to command widespread agree­
ment at least if the implications of their violation are made 
clear. It is possible to attach priorities to the maintenance of 
these minimum standards or at least to establish some reasonable 
agreement as to the absolute necessity of adhering to such 
standards. Similarly, the location and size of large multi­
purpose projects as well as many of the subsidiary works are 
in reality guided by social and technical considerations such as 
the availability of raw materials, nearness to markets, access to 
transport facilities and the presence of energy resources. The 
principle of social economy demands, moreover, that invest­
ments be made in such a fashion as to overcome the cumulative 
tendencies toward inequality and regional backwardness. These 
investments must therefore take place in open violation of the 
market test and in harmony with technical and social 
criteria. If some individuals or small groups in a society 
either fail to be convinced or refuse to be convinced 
by these social evaluations it is legitimate and reasonable 
for organized society to overrule the wishes or interests 
of these groups in the common interest. For not to do 
so would have serious consequences for the maintenance of the 
life and health of all members of the society in question. This 
is not to say that the establishment of social priorities is a simple 
matter. What we do suggest is that in practice the process 
of social evaluation can be solved even if the standards 
of precision and refinement of formal utility analysis cannot 
be adhered to. 

The substantive solution of the problem of social priorities 
would be greatly facilitated if it were possible to determine the 
relative costs of different social benefits. The difficulties in 
the way of the solution of this problem have been greatly ex­
aggerated. It is not impossible, either in principle or in practice, 
to calculate the actual or real costs of social benefits. Even 
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without any statistical apparatus developed for, or adapted to, 
these purposes it has been possible to determine with a reasonable 
degree ofprecision the real costs of production of say the defense 
effort or of a battleship either in terms of the total manpower 
absorbed or in tenus of alternative outputs (opportunity 
costs) in other (civilian) sectors of the economy had it not been 
considered necessary to allocate the resources to armaments 
and defense: 

For example, it was estimated that the manpower requirements, 
of the (1956) defense effort in the United States totalled 
between 6 and 7 million persons. The military aircraft, 
shipbuilding and electronics industries alone accounted for 
over one million full-time defense workers. On the basis of 
an average annual dollar output per worker, between 2 to 
3 million workers were required to produce the military 
goods purchased by the Federal Government in 1955 
in the amounts of 20 billion dollars. In addition 
there were more than 4 million persons either in the 
armed forces or employed by the Department of Defense. 
In 1955 about 2 % ofsteel shipments, 3 % of copper and 9% of 
aluminium shipments went into defense production. 

Expressed in tenus of opportunity labor costs, it was 
estimated that the costs of one destroyer is enough to provide 
new $10,000 homes for 3,000 families. The price of one 
modt;rn heavy bomber would provide hospital facilities for a 
population of over 125,000 people.! 

Admittedly these are rough estimates not based upon syste­
matically collected and prepared data. Nevertheless, they 
indicate that it is feasible on the basis of an analysis of the 
general interdependence of the various sectors of the economy 
to arrive at an approximate social estimate of the costs of specific 
benefits in terms of their social opportunity costs. If these 
calculations could be based upon more accurately calculated 
input-output data or physical transformation co-efficients it 

lQuoted from G. W. Ensley, Economic Consequences of Disarmament. 
TIuJ Commercial and Financial Chronicle, August, 2, 1956. 
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would be possible to base the process of social evaluation and 
the determination of social values on a finn empirical basis. 
Such calculations would also make it possible to assess the 
relative scarcity of major resources under different assumptions 
concerning actual levels of output and thereby place the process 
of social evaluation on a rational basis. l 

The question may be raised as to whether the principle of 
differential or marginal valuation governs social or collective 
choices or whether the process of social evaluation is anti­
margina1.2 To the economist trained in fonnal utility analysis 
it would appear that there can be only one form of evaluation: 
namely in terms of a comparison of the differential (marginal) 
significance of different wants. However, this principle of 
differential valuation at the margin which is believed to be 
the form and the norm of all rational choice turns out upon 
closer analysis to have a less universal relevance than is usually 
believed, and does not seem to guide the process of social 
evaluation. For social choices are made not in terms of sub­
jectively experienced deficiencies and wants but in terms of 
objective requirements or scientifically determined standards. 
The relative urgency of these requirements is not subjectively 
felt but objectively (i.e. often technically) established. Thus 
the maintenance of minimum standards of public health 
(whether in the field of sanitation, medical care or the preven­
tion of air and water pollution) or indeed of any objectified 
standards (such as maintenance of soil fertility, prevention of 
floods, development of roads, public housing and educational 

1 It ill curious to note that until recently no attempt seems to have been 
made in the Soviet Union to calculate the average or "socially necessary" 
labor inputs of different goods and services. With modem methods of 
calculation by computers and with the aid of input-output analysis it should 
be possible to solve even in practice what is theort"tically a solvable problem. 
See O. Kantorovich, "On the Calculation of Production Inputs", Problems if 
Economics, May 1960, Vol. II, No. 1. 

2For a further treatment of the thesis that the principle of equi-marginal 
satillfaction while formally correct is nevertheless substantively not relevant 
for the elucidation of social choices and social evaluation see F. Wieser, Tluorie 
tkr gesellschafllichen Wirtschaft (Grundriss der Sozialokonomik), pp. 421-22, and 
J. M. Clark, "Toward a Concept of Social Value" in Prffat:8 to Socio.l Economics, 
op. cit., p. 459. More recently see G. Weippert, Zur Problematik der Zid­
bestimmung in Wirtschaftspolitischen Konzeptionen, in H. J. Seraphim, 
(ed.) Zur Grundle~ Wirtschaftspolitischer Konzeptionen, Sckriften dIS 
Vereins fuer Sozialpoiltik, Neue Folge, Band 18 (Berlin, Dunker and Humblot, 
1960), pp. 180-220. 
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facilities) derive their importance and priority from overruling 
considerations regarding the maintenance of human life and 
conditions of civilized existence. Each of these social objectives 
have to be considered en bloc and not in terms of differential 
layers of satisfaction. The maintenance of minimum standards 
of sanitation is so to speak an indivisible commodity or bundle of 
services which have to be satisfied ifwe do not want to invite the 
outbreak of epidemics. In fact, instead of trying to equalize 
differential satisfactions by satisfYing some of these require­
ments only in part it will be necessary to satisfy minimum require­
ments of health and human efficiency even at the price of tem­
porarily neglecting one or another alternative need. Indeed, 
a government which through its policy or system of adminis­
tration fails to maintain these requirements or maintains them 
only partially is a government which is in effect sacrificing 
the life and survival of its people even though it may command 
the consent of a population kept in ignorance of its essential 
interests. 

The final problem which remains to be considered concerns 
the relationship of individual preferences and social values 
and preference scales. More specifically does not the process 
of social evaluation of social costs and social benefits necessarily 
imply an evaluation of individual values and preferences? And 
is there not permanent danger of a conflict between individual 
and social judgments of well-being inasmuch as citizens will 
differ on such questions as to what value to place on certain 
social costs and returns, how to distribute the costs involved 
in preventive measures designed to minimize social costs and 
above all how far to expand the output of social returns accruing 
to all members of society? These are important issues which 
economic analysis can neither ignore nor shift to political science 
or sociolO'gy. Indeed, what cO'ncern us are not O'nly problems 
of translating individual values into social values and ofadjusting 
the former to' the latter but alsO' problems O'f incidence O'f costs 
and benefits. For purposes of purely fO'rmal analysis it may 
be sufficient to combine individual rates of substitution into 
total marginal rates of substitution, expressing the collective 
willingness of the group to spend a certain amount of the general 
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means of exchange for additional social benefits (such as preven­
tion of social costs, education, defense, etc.). This approach 
would give us a "curve of total marginal substitution" which 
may be said to correspond "as closely as possible, under the 
conditions, to the familiar curve total of demand."l The 
intersection of this (fictitious) collective demand curve with the 
appropriate cost curve of these social benefits could be regarded 
as the point up to which output of social benefits could be ex­
panded without creating a conflict between individual and 
collective choices.2 However, any attempt to use these tools 
of formal analysis for practical purposes is likely to be blocked 
by the same difficulties which stand in the way of their being 
used in the practical problem of profit maximization by indi­
vidual firms: namely, the difficulty of calculating marginal 
cost and marginal returns (or marginal) rates of substitution 
in the case under discussion. Consequently, much more is 
required than a formal approach to these problems. In fact, 
for all practical purposes it is of the greatest importance to 
develop and adopt more direct methods ofdiscovering individual 
preferences with respect to social ends and of bringing them 
into harmony with public needs and requirements. Methods 
of discovering individual preferences will include an extensive 
use for public opinion polls and sample inquiries and the use 
and careful interpretation of the results of voting as outlined 
by H. R. Bowen.a In fact, "it may be that through properly 
administered public opinion polls professional public officials 
can give us all the efficiency now claimed for authoritarian 
centralized administration, and yet have that administration 
at all times subject to the dictates of a more delicate barometer 
of the people's will than is provided by all the technologically 
obsolete paraphernalia of traditional democratic processes".' 
The important task of bringing individual values and preferences 

1 H. R. Bowen, Toward Social Eco1lDmy, (New York, Rinehart & Co., Inc., 
1948), p. 178. 

2 I t is hardly necessary to refine this apparatus of formal anal ysis further 
by the introduction of marginal rates of substitution, average cost per person 
and marginal cost per person. See Ibid., pp. 178-179. 

a/bid., pp. 180-189. 
'G. A. Lundberg, CfJII scUm, Sav, Us? ('New York, Longmans Green 

and Co., 1947), p. 39. 
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in line with the objectively established social requirements and 
minimum safety standards is clearly a matter of social educa­
tion. 

However, no matter how rational and effective our methods 
ofsocial education may be, social values and collective decisions 
concerning social welfare are not likely to meet with everybody's 
acceptance. There remains room for conflict and it is therefore 
inevitable that social choices must include evaluation and 
rejection of individual preferences. For even in democratically 
organized societies the formulation of judgments of social well. 
being often rests upon a social evaluation of individual utilities. 
In fact, in a democracy the formulation of public policy depends 
upon the conception which the majority has of common purposes 
and common ultimate values and there are always elements 
of power exercized by dominating groups which participate in 
public decision.making. The preferences of minorities and 
groups without sufficient political influence are taken into 
account only via the slow processes ofparliamentary compromise. 
The danger of conflict between individual and social preferences 
is therefore a real and permanent one for any society. Even 
the abolition of dominating groups and classes cannot do away 
with these conflicts and no appeal to rationality and public 
enlightenment can be expected to secure the degree of unanimity 
in matters ofsocial and economic affairs which would be required 
in order to establish any true identity between individual and 
social preferences. Instead of ignoring or concealing the 
possibility of conflicts between individual and social values 
by a purely formal concept of total welfare conceived as the 
sum of utilities of all individuals or by some vague references 
to "the will of the people" or to "government by and for the 
people" it is more realistic to recognize the reality of conflicts 
and accept them, along with the Federalists and Karl Marx. 
as the typical characteristics of the political process. 

Thus, with the elaboration ofa theory ofsocial value, economic 
science will have to pass far beyond the abstractions and formal 
solutions of neo-classical and modern welfare economics. Only 
by abandoning the philosophical premises of the seventeenth 
and eighteenth centuries; by reformulating and enlarging the 
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meaning of its basic concepts of wealth production; and by 
supplementing its study of market prices by a study of social 
value, will economic science finally achieve an impartial and 
critical comprehension of the economic process which will 
be relevant to any form ofeconomic organization. By including 
social costs, social returns and social value within the range 
of its analysis, economic science would become "political 
economy" in a deeper and broader sense than even the classical 
economists conceived of the term. In short, economic science 
would then really be said to deal with the problem of social 
economy and would finally prove its status as a system of know­
ledge concerned with the study of the nature and causes of 
the wealth of nations. 
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, SOCIAL COSTS, NEO-CLASSICAL ECONOMICS 
AND ENVIRONMENTAL PLANNING'* 

Professor Beckerman describes my book on The Social Costs of 
Private Enterprise (1950) as a pioneering work which was not duly 
appreciated at the time it was published "because this was before 
the concern with the environment became fashionable"; however, he 
takes issue with "the whole tone" of my recent paper "Environ­
mental disruption and social costs: A challenge to economics". I 

He feels that my challenge carries the critique too far because in 
his words, I want to start "from scratch" and favour a new beginning, 
a "rethinking" of economic theory; moreover I am criticized for the 
lack of examples; my use of the concept of social costs is said to be 
"antiquated and misleading"; with respect to the complexity of the 
causal chain and effects of pollution. Beckerman holds that econo­
mists have long been used to the treatment of conditions with 
numerous and interrelated variables; in addition, he states that 
economics does recognize complex feedback effects and operates 
with changes of co-efficients according to postulated time lags. 
Moreover, economists have developed new analytical tools; above all 
the logic of choice and optimization has reached such a level of 
generality (and by implication of general validity) that it can be 
applied to the new problems arising in connection with the environ­
mental crisis and can form the basis for evaluations in monetary 
terms and decisions required for its abatement or control. Thus, 
according to Beckerman, economists have been able to handle the 

• 	This paper was originally presented by K. William Kapp to the SymposIUm 
'Political Economy of Environment: Problems of Method', held at the Maison 
des Sciences de ('Homme, Paris. 5-8 July 1971. It was a reply to Professor 
Wilfred Beckerman's paper 'Environmental Policy and the Challenge to 
Economic Theory', 

L K.W, Kapp, "Environmental disruption and social costs: A challenge to 
economics" Kykl03 23 (4), 1970, pp. 833-848. 
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admittedly difficult problems of aggregating numerous disparate 
items in terms of the common denominator of money and we would 
do well to apply the principles of welfare economics to the treat­
ment of the new environmental problems which are upon us. 

I would regret it if it was the tone of my paper rather than the 
content and scope of my criticism which provoked Beckerman's 
objections. Nothing is further from my mind than to disrupt a 
rational dialogue by the tone of my observations. For I know only 
too well that there is no other way of advancing our knowledge 
than dispassionate analysis and rational criticism. For this reason 
I shall refrain from taking notice of Beckerman's remarks ad ho­
minem. 

Due to limitations of time and space I shall not be able to deal 
explicitly with all the points raised by Beckerman, but I hope that 
my reply will cover at least implicitly most of his specific objections. 
The major emphasis of my reply will be on what I consider to be 
the central issue raised: namely the question of the adequacy of 
evaluating environmental goals and values in terms of the individual's 
willingness to payor accept compensation. 

Beckerman. believes that my book was not duly appreciated be­
cause it was written before the discussion of the disruption of the 
environment by economic activities became popUlar. I believe that 
that what was not appreciated was the association of social costs 
and business enterprise and the confrontation of economic theory 
with my empirical data and observations i.e., the great variety of 
losses borne by third persons and society as a whole. The main 
thrust of my conclusions was a critique of the practices of business· 
enterprise and of the scope of our inherited economic theory with 
its concepts of market rationality and optimality. My central thesis 
was and has remained that the maximization of net income by 
micro-economic units is likely to reduce the income (or utility) of 
other economic units and of society at large and that the conven­
tional measurements of the performance of the economy are unsatis­
factory and indeed misleading. To my mind, traditional theoretical 
inquiry was neither guided nor supported by empirical observations 
and available data. I tried to show that micro-economic analysis 
ignored important relationships between the economy (wrongly 
viewed as a closed system) and the physical and social environment 
and that these intrinsic relationships gave rise to negative conse­
quences of the economic process. It was and is my contention that 
the nature and scope of economic theory is too narrow. This res­
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triction has affected economic theory at its foundation: i.e., at the 
stage of concept formation (e.g., costs and returns), in the choice 
of criteria of valuation and aggregation (in terms of money and 
exchange values) and hence in the delimitation of the scope of the 
inquiry. Not only the dynamic interconnection of the economy 
with the physical and social environment and the impact which 
the disruption of the environment has upon the producer (worker) 
and consumer but also the relationship between human wants and 
needs and their actual satisfaction have remained outside the scope 
and pre-occupation of economic theory. Human wants and pre­
ferences (all subjective concepts), are treated as "given" and the 
analytical apparatus is designed to develop an instrumental logic 
of choice and allocation under these given conditions within a 
closed system. 

This traditional restriction of economic analysis is not only 
contrary to the empirical facts of the interdependence of the econo­
my with the environment but also protects the analysis and its con­
clusions against its critics who present evidence of the negative 
impact of economic activities on human health and human develop­
ment. In fact, the whole procedure "alienates" economic analysis 
from what I consider to be one of its most important objectives, 
namely the appraisal of the substantive rationality (Max Weber) 
of the use of society's scarce resources. Critics of the traditional 
approach from Marx and Veblen to Myrdal and more recently H. 
Albert and W.A. Weisskopf have pointed out that the restriction of 
the analysis is the result of specific analytical preconceptions as well 
as hidden value premises. In short, the critics have argued that the 
restriction of economic analysis reflects a subtle dogmatism on the 
part of its practitioners.2 

In the light of this critical analysis it would appear that the for­

2 . 	 I shall not pursue these lines of thought here. They could be extended 
to show that what has happened is nothing less than that economic 
analysis and welfare economics in particular have permitted their value 
premises to determine not only their hypotheses but their notions of 
the nature and essential characteristics of the economic process. Their 
perspective of what constitutes rational choice under given conditions 
in a closed system has formed their ontology. C{. H. Albert, "Die 
Problematik der okonomischen Perspektive", Zeitschrift /iir die gem· 

mte Staatswissenschaften 117, 1961, pA38 sq. On tbe problem of 
alienation" and economics in the sense of a dehumanization of economic 
analysis, see the iftlPortant. analysis by W.A. Weissk~pf, Alienation tDtd 
Economics, New York, J971, and my observation in "Zum Problem ~ 
EnthLU1lanisierung der 'reinen Theorie' und der geselbcbafdidlea 
Realitll't", Kyklos 20 (1). 1967, pp. 307·330. 
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mal logic of choice and optimization in terms of market costs and 
market returns is somewhat less generally accepted and more vulner­
able than Beckerman seems to assume. In fact, the formal logic of 
choice reveals its limitations in the light of a substantive concept of 
rationality which considers the actual degree of satisfaction of hu­
man needs and human requirements. As to Beckerman's suggestion 
that I want to start "from scratch", it seems to me that Beckerman 
fails to see that my critique is not quite as novel as he implies and 
that in fact both my book and my article must be seen within the 
context of a body of critical analysis which has been advanced over 
the last decades. I shall deal with this point by outlining a whole 
pattern of reaction of an entrenched community of scholars against 
its critics. One reaction is to ignore them by a conspiracy of silence 
of all those who have "invested" in the established body of doctrine 
and thus may be said to have a "vested interest" in it, to use a 
favourite term of Veblen. This period can last quite a long time. 

However, when the accumulation of new empirical observations 
and data contradicting the conventional body of knowledge can no 
longer be passed over in silence, the relevance of the new evidence is 
likely to be questioned. After all, it comes from outside the realm of 
the traditional discourse; thus it may be said to be "non-economic" 
or "meta-economic" in character. The critics are considered as out· 
siders - sociologists or political scientists perhaps - who are not 
sufficiently familiar with what are admissible and relevant criteria 
with which to confront the conclusions derived from the closed 
model. At a lateptage old concepts and assumptions will be refmed 
in order to cope" with the disturbing evidence within the traditional 
framework. This phase may be illustrated by the reaction of tradi­
tional astronomy prior to and during the Copernican revolution; the 
Ptolemaic astronomy accounted for discrepancies between its pre­
dictions and empirical observations by manipulating an ever increas­
ing number of epicycles within its explanatory system. In short, it 
is the method of scholasticism - another of the devices of dogma­
tism. 

Closely related to this phase are efforts to force the new evidence 
and data into old concepts despite the fact that the latter were 
originally designed to take account of different phenomena than 
those referred to by the critics. In other words, older concepts and 
new phenomena are reinterpreted in such a manner as to convince 
the community of scholars that no new approach is required and 
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that in fact new data and facts can be and· indeed have always been 
taken care of. The current discussion of the environmental issue has 
reached this stage and Beckerman is certainly not alone in this en­
deavour to show that the conventional wisdom is quite capable of 
dealing with the phenomena of environmental disruption in its own 
fashion. Environmental problems are being forced today into the 
conceptual box of externalities first developed by Alfred Marshall. 
In my estimation this concept was not designed for, and is not 
adequate to deal with, the full range and pervasive character of the 
environmental and social repercussions set in motion by economic 
activities of producers or the goods produced and sold by them to 
consumers. I agree with those who have criticized the use of the 
concept of externalities as empty and incompatible with the logical 
structure of the static equilibrium theory. 

At the same time the linguistics of the critics will be rejected and 
found wanting in precision and determinateness. Their terms and 
concepts will be found to be "too wide", "confusing", "misleading" 
and after a while even "antiquated". Since Beckerman has raised 
objections of this sort against the use of the term social costs and 
feels that I "may have missed something", I shall deal with the 
problem of concept formation in order to elucidate a few funda­
mental points. Of course, conceptual precision is desirable and terms 
and concepts should not be misleading. Objections raised against 
terms and concepts should be met. However, let us not overlook 
that new ideas and concepts do not emerge immediately with the 
intellectual precision which may be desirable. In fact at an early stage 
of analysis some degree of openness of concepts may be actually 
useful. Ideas and concepts need to be elaborated and become more 
precise only as the analysis of substantive problems proceeds.

3 

However, it is a logical error to make concepts more precise and 
determinate than warranted by the empirical data to which they 
refer. Myrdal has reminded us that statistical convenience and mea­
surement must not be permitted to set limits to concept formations 
and thus to exclude relevant elements. This has happened in the case 
of many economic concepts such as capital and investment. Further­
more, an element of inescapable indeterminacy may remain either 
due to the lack of homogeneity of the facts or of people's valuations 
or due to a lack of accurate knowledge about causal interrelationships. 
This applies to social costs as well as to such concepts as unemploy­

3. C. Wright Mills, The Sociological Imagination, New York, 19S9, p.12S. 
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ment, underdevelopment, monopoly, etc. In short "to defme the 
concept more precisely than is justifiable is logically faulty.,,4 Finally, 
concepts in the social sciences are not the product of measurement 
as in physics where concepts are, as a rule, the by-product of obser­
vations and actual measurements. Social concepts are, as a rule, 
constructs, or abstractions or deliberate accentuations. As such they 
should defme the empirical instances to which they refer. Our con­
cepts are chosen and constructed for specific purposes; their rele­
vance and usefulness are to be judged in terms of their effectiveness 
as instruments designed to grasp social facts even if some of these 
facts lie outside the scope of the traditional boundaries erected 
arbitrarily by the diScipline. They reflect our perspective and thus 
help us to perceive novel and hitherto neglected aspects of reality. In 
this sense they may and indeed will reflect our value premises; the 
important thing is that these value premises be stated openly and are 
not hidden as in many endeavours to defme concepts in an alleged 
"value free" manner, which conceal the hidden value premises of the 
investigator. The concept of social costs does not leave the reader in 
any doubt in this respect. S 

In conclusion let me say that it is quite understandable that many 
economists defend the traditional perspective, assumptions, concepts 
and the narrow scope of micro-economic analysis. But this cannot 
last indefmitely, particularly if we remain committed to the notion 
that scientific inquiry has to do with a confrontation of theories and 
empirical observations. When empirical data and new facts become 
incompatible with, or can no longer be accounted for by established 
theories, the time has come for the formulation of new concepts, 
new modes of thOUght and procedures. This is the time of "scientific 
revolutions". In the history of science and in the history of the 

4. 	 G. Myrdal, "Value loaded concepts", in: H.Hegelland (ed.). Money. 
Growth And Methodology, lund, 1961, p.285. 

S. 	 Beckerman's summary judgment that the term social costs is mislead· 
ing and antiquated may be evidence of the fact that he holds different 
views about concept formation or he may have misread the article he 
quoted, which is directed against Pigou's use of the term "social costs". 
This article points out correctly that my use of the term is identical to 
what the authors call "uncompensated social costs", a term riot quite 
unsimilar to my own suggestion to speak of "unpaid costs". The 
predilection to render the term social costs innocuous by using it to 
designate the total costs reminds one of an earlier episode in the history 
of economic analysis when some neo-c1assical economists tended to 
identify market prices as "social value" in the sense of value to society. 
Scbumpeter set an end to this apologetic reinterpretation of terms and 
concepts. Cf, I.A. Schumpeter, "On the concept of social value". 
Quarterly Journal ofEconomics. 23, 1909, p. 213-232. 

SOCiAL COSTS AND ENVIRON ... 

' 

social sciences there have been radical 
as well as new modes of thought and new 
they did not start from the beginning. 
that Copernicus, Newton, Einstein or for 
Veblen or Keynes started from a tabuk 
crisis of their disciplines by doing more 
concepts or forcing new data into old m 
mics faces such a crisis today largely as a 
disruption but also because of its inability 
the development problem in less developed 
the failure of Keynesian and monetary 
mic stability and prevent inflation. 

Beckerman complains that I cite no e 
shall show that his own propositions, wbidt 
and normative conclusions of welfare ecoaaI 
and illustrations of what I am criticizing. 
with others, assumes that no fundamenbl 
is required in order to come to terms with 
While he admits that there are stiD numenllllli 
and practical problems raised by pollution ~ 
convinced that welfare economics is eq~ 
problem of pollution policy. In fact he feIIiI 
to take its place as if this - if it were t:nJe ~ 
of what we are offered. According to BecIIII 
pollutants imposes external costs in the feI1 
downstream and "the economist will come 1 
the basis of elementary economics, that thaiII 
effluent flowing into the stream ... The ell 
sider what is the best means of reducing • 
that, in terms of welfare theory, would, ft'IIiIII 
Beckerman and others are convinced tluIt1l 
procedures of economics and the logic .. 
cluding the aggregation of numerous (envinllli 

.; 

6. T.S. Kuhn, The Structure of Scteftti/ft: ... 
London. 1962, Cf, also, by the same ..... 
psychology of research" and "Ref1ec~_ 
and A. Musgrave (eds.). Criticmn "nd tfw" 
bridge. Mass., 1970, pp. 1·23 and pp. 131-21II!I 
Beckerman oversimplifies the problem .... 
mists can arrive at the conclusion that .... 
Elementary economics teaches notbinl ...... 
negative effects of pollution or the bene...·.. 

7. 



SOCIAL COSTS AND ENVIRONMENTAL PLANNING 

social sciences there have been radical reformulations of concepts 
as well as new modes of thought and new procedures.6 However 
they did not start from the beginning. Who would want to assert 
that Copernicus, Newton, Einstein or for that matter Marx, Walras, 
Veblen or Keynes started from a tabula rasa. But they faced the 
crisis of their disciplines by doing more than merely refining old 
concepts or forcing new data into old moulds. I believe that econo­
mics faces such a crisis today largely as a result of the environmen tal 
disruption but also because of its inability to come to terms with 
the development problem in less developed countries and because of 
the failure of Keynesian and monetary methods to maintain econo­
mic stability and prevent inflation. 

Beckerman complains that I cite no examples. In the following I 
shall show that his own propositions, which reflect the procedures 
and normative conclusions of welfare economics, provide examples 
and illustrations of what I am criticizing. For Beckerman, together 
with others, assumes that no fundamental revision of economics 
is required in order to come to terms with the environmental crisis. 
While he admits that there are still numerous unsolved theoretical 
and practical problems raised by pollution and its abatement, he is 
convinced that welfare economics is equipped for dealing with the 
problem of pollution policy. In fact he feels that there is nothing 
to take its place as if this if it were true proved the adequacy 
of what we are offered. According to Beckerman, the disposal of 
pollutants imposes external costs in the form of water treatment 
downstream and "the economist will come to the conclusion, on 
the basis of elementary economics, that there is too much polluting 
effluent flowing into the stream ... The economist will then con­
sider what is the best means of reducing the pollution to a level 
that, in terms of welfare theory, would. represent the optimum.,,7 
Beckerman and others are convinced that the standard tools and 
procedures of economics and the logic and criteria of choice in­
cluding the aggregation of numerous (environmental) disparate items 

6. 	 T.S. Kuhn, The Structure of SCientifiC Revolutton:, Chicago, III. ­
London, 1962, C{. also, by the same author "Logic of discovery or 
psychology of research" and "Reflections on my critics", In: I.Lakatos 
and A. Musgrave (eds.), Criticism and the Growth ofKnowledge, Cam· 
bridge, Mass., 1970, pp. 1·23 and pp. 231-278. 

7. 	 Beckerman oversimplifies the problem when he suggests that econo­
mists can arrive at the conclusion that there is "too much" pollution. 
Elementary economics teaches nothing about pollution nor about the 
negative effects of pollution or the benefits of abatell)ent. 
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in terms of money and willingness to pay can be used as criteria "for 
evaluating things according to their equivalence at the margin i.e., 
how much money one would accept in order to be indifferent 
between having the previous number of units of some 'good' and 
one less unit". In short it is believed that economists are on solid 
grounds aOO have the basic approach to a solution, if not the fmal 
answer, to the determination and evaluation of environmental values 
(including goals and. preferences) and the formulation of the appro­
priate instruments of control and environmental planning. 

Beckerman's open acceptance of the compensation principle 
(willingness to payor accept money) as a criteria of evaluation has 
at least the merit of leaving no doubt about the common denomina­
tor to be used for the evaluation of environmental costs and benefits 
in contrast to statements which speak of "balancing" advantages of 
each activity and the physical and aesthetic discomfort created 
thereby or suggest, in general terms, that the improvement (of the 
quality of the environment) must be worth the costs of abatement 
without specifiying how the "worth" of the improvement is to be 
valuated.s 

It is my contention that this treatment of the pollution problem 
within the conceptual framework of the formal theory of choice is 
logically defective and operationally ineffective. While it may be 
possible to express the costs of abatement and anti-pollution mea· 
sures in monetary terms, I fail to see how the "worth" of the im­
provement can be evaluated adequately in monetary terms by the 
willingness of an individual or a group of individuals to pay for 
environmental amenities or to accept compensation for tolerating 
environmental disamenities such as polluted air or water. There are, 
as far as I can see, three distinct reasons which speak against the use 
of the compensation principle (apart from the practical difficulties 
of establishing the willingness to pay). 

First, what a person or firm is willing to pay for clean ·air or 
recreation facilities or to accept as compensation for tolerating 
injuries to his health caused by pollution depends upon their in· 
come or their ability to pay. If incomes are unequally distributed 
(as they are), and if this inequality of distribUtion results among 
other things from unequal exchanges between unequal economic 
units in dominating and dominated positions (as it does), the result­

. 8. 	 Cf. Annual Report Of the Council of Economic AdllQen (to the Presi· 
dent of the United States), Washington, DC., 1971, pp. 114·122. 
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SOCIAL COSTS AND ENVIRONMENTAL PLANNING 313 ..... ing ability and willingness to pay are as arbitrary as the price and .. u... wage structure of which they are the outcome.9 The problematical 
character of such attempts to evaluate environmental goals becomes 
evident when it is suggested to determine the losses caused by the 
pollution of a lake in terms of the additional transportation costs of.. -... people seeking recreation facilities to reach the nearest lake not yet ... polluted, or to measure the value of improved environmental facilities 

.... .. (such as recreational facilities, parks, a marina for pleasure boats or 
a public park in a poor section of a large city) in terms of the willing­
ness and hence ability to pay as reflected in money spent for admis­.. 	 sion, or the purchase of fishing and recreation equipment,1O or in 
terms of the hypothetical hourly income of those seeking recreation . 

.. liIs.. In all these cases, the use of willingness to pay as the criterion of 
quantifying and evaluating the quality of the environment has the .. 	 insidious effect of reinterpreting original human needs and require­.. 	 ments into a desire for money and of evaluating the relative impor­
tance of such needs in terms of criteria which reflect the existing 

lie inequalities and distortions in the price, wage and income structure. 
"The basically questionable point of departure consists in the fact 
that original physical needs for rest, clean air, non-polluted water • 

is and health as well as the inviolability of the individual are being 
II: interpreted in an untenable way as desires or preferences for money 

• income. . . These fundamental human requirements must not be 
articulated, nor are they to be satisfied through the market mechan­• 

e ism. Their reinterpretation and (evaluation) in terms of a desire for .. money within the context of the price system falsifies the original 
need and at the same time the core of the problem of decision­I 

, making. Health, opportunites for recreation in parks, clean water or '. 
I aesthetically satisfying environmental conditions are objectives 
I 

9, Beckerman himself admits that it makes no sense to evaluate the life 
of a person by asking him "how much money he would accept, if he 
died, in order to be as well off as if he were still alive" (sic). To my 
'mind methods of individual self-evaluation of life and health (e,g., 
discounting future earnings, legal compensation claimed or received 
in liability cases, willingness to pay for insurances) etc.) make not much 
more sense. See C. Senior. A Model For QuantifYing Risk: A Cost Effec. 
tiveneu Study Of IndustriJlI Safety, Nuffield. 1971. pp.8-9 (mimeo). 

10. 	 On the ground that "a logical basis for determining the probable 
recreation benefits to be derived from the proposed improvement is the 
concept that the value of these benefits bears a reasonable percentage 
relationship to the amount of money voluntarily invested by boat 
owners to obtain them". cf. US Secretary of the Army. 89th Congress. 
Second Session liB, Cross Village Harbour, Mich. Washington, DC, 
1966. p. 31. quoted from D. Weiss, Infrastrukturplanung, Berlin, 
Deutsches Institut fur Entwicklungspolitik. Jan. 1971. 
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which today are not pursued primarily with regard to their actual 
contributions to GNP. In many instances, it will be possible to rea­
lize 	 these goals only by actually foregoing a short and medium term 
increase in GNP in its present statistical computation."ll The logical 
and practical result of using willingness to pay as a criterion would 
be that public parks or clean air in the ghetto sections of a large city 
would yield a lower benefit-cost-ratio than the marina for top 
management personnel. A mode of reasoning which leads to or in­
directly supports such an outcome reveals its hidden, basically 
unequalitarian value judgements inherent in the compensation prin­
ciple as a criterion of evaluating the "worth" of environmental 
goals. 12 

Second, apart from income inequalities which und,ermine the 
validity of the compensation principle there is the individual's ina­
bility to ascertain the full range of short and long run benefits of 
environmental improvements or, for that matter, of the full impact 
of environmental disruption upon his health and his well-being. It is 
today generally recognized that environmental pollution and the 
disruption of the environment are the results of a complex inter­
action of the economic system with physical and biological systems 
which have their own specific regularities. Moreover, pollutants from 
different sources act upon one another and what counts are not only 
the effects of particular effluents and toxic materials but the total 
toxological situation. The causation and the effects of pollution 
are far from being transparent to the individual. Those who have 
studied these complex causal relationships know that environmental 
disruption can easily become cumulative with pervasive and dispro-

II. 	 Ibid .. pp. 68-70. Translated by the author. 
12. 	 Actually. welfare economists would probably shy away from the logic 

of their procedures by falling back upon their own personal value judge· 
ments, in which case society may again be poorly served in so far as 
these personal valuations may diverge from those which society may 
place upon environmental values through the political process. For in 
this case we would be faced with personal idiosyncrasies and potentially 
arbitrary judgements which would enter through the back door into the 
evaluation process. For economists and technocrats would then prepare 
environmental projects and policies which renect market valuations 
"corrected" by their own views and values. Such projects and policies 
prepared by experts would still have to be ratified by political decision­
makers. Some of the latter would like nothing better than this proce­
dure which would enable them to present their decisions as being based 
upon the advice of "experts". In fact this is exactly the model of policy 
making by experts which J. Habermas has criticised; see his Teehnik 
und WWenscha/t ala ldeologie, Frankfurt, 1968, p. 125 (ef. also H.P. 
Widmaier and O. Roloff, "Zur Kritik der quantitativen Wirtschaftspo· 
Jitik", in: E. ottrr, Neue Anallrze de,. Wirtscha/tspolitik, Berlin, 1971). 
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II portionate effects per unit of additional pollutants. 13 To ask tr..e
• individual what he is willing to pay for the improvement of the 

quality of the environment or what amount of compensation he is 
II 
• 

willing to accept to tolerate current or even higher levels of pollu­
III tion constitutes therefore an inadequate and ineffective and indeed ,. a highly problematical basis for evaluating judgements concerning 
p the "amount" of value of alternative environmental goals. The 

, ... practical consequences of making the content and extent of the 
control of environmental quality dependent upon individual willing­

•
... ness to pay could at best lead to piecemeal measures and an ineffec­

tive formal sub-optimization if it does not become the pretext for 
endless delays or a policy of doing too little too late. 

t The third reason which speaks against the compensation principle 
is to be found in the fact that it does not lead to the systematic 
search (by Rand D expenditures) for alternative non- or less-pollut­
ing technologies. 14 To suggest that environmental improvements are 
economically worthwhile only if the "worth" of the improvement 
(as measured by the compensation principle) exceeds or equals the 
cost of the improvement says nothing about the techniques to be 
employed or to be developed. It sidetracks this important issue and 
leaves it to the pollutor to develop anti-pollution techniques only in 
accordance with his private cost benefit calculations_ This has not 
been adequate in the past and may turn out to have disastrous con­
sequences with disproportionately increasing environment disruption. 

In conclusion, let me make explicit the basic elements of the 
approach I have used in dealing with the admittedly difficult prob­
lem of evaluation. Negatively speaking I feel the environmental issue 
forces us to abandon the traditional assertion that values and value 
judgements are beyond scientific inquiry and have to be accepted as 
given. In economic discourse this has meant that we have accepted 
individual valuations, prices and income as given. Instead I suggest 

13. 	 It is hardly convincing to argue, as Beckerman does, that economics is 
capable of dealing with these complex causal interrelationships and 
interdependencies because it has long dealt with economic systems with 
numerous and interrelated variables. Nor is the more recent recognition 
of feedback effects and time lags, or for that matter of multipliers and 
accelerators in traditional macro·economics of any help. Economists 
who do not study the causal chain which gives rise to pollution and its 
impact on human he lath are ill-equipped to deal with the elaboration of 
environmental plans and projects and to judge their effectiveness and 
relative worth. 

14. 	 This is not to say that the pollution problem will be solved simply by 
the introduction of different technologies. 



316 	 APPENDIX 

that it is possible and necessary to follow an empirical or pragmatic 
approach to the study of value. Such an approach is based upon a 
critical analysis of the consequences of accepting criteria such as 
market values and an examination of the question of whether 
monetary values are appropriate for the evaluation of the character­
istics of the environment. In the case under consideration the 
evaluative judgement must correspond to these characteristics as 
they affect human health and human life without arbitrarily ex­
cluding anybody (whether due to the fact that he is unaware of 
the consequences of pollution or is unable to payor even prefers 
a polluted environment to the maintenance of minimum environ­
mental standards). I have endeavoured to show that monetary 
criteria (willingness to pay, compensation principle, etc.) are in this 
sense not appropriate because they do not evaluate the characteristics 
which derme the quality of the environment and its potentially 
negative impact on human health, human well-being and human 
survival. This has nothing to do with Hegelian essences (as Becker­
man seems to fear) but with the nature and quality of the environ­
ment, Le. its characteristics. Therefore the "amount" of its value 
needs to be quantified and evaluated in terms of criteria that express 
or measure its effects on human health. These can only be environ­
mental standards for all concerned without exclusion. Such stan­
dards are not beyond reach; in fact they are available or could be 
developed. They will have to be objective or objectified criteria 
reflecting our current knowledge and are subject, at the same time, 
to change in the light of new knowledge and new experiences. 

To repeat, the basic issue under discussion is not whether evalua­
tions, ie., judgements as to the presence and "amount" of environ­
mental values, can be made in terms of willingness to pay but whether 
these criteria are cognitively responsible.1s I have tried to show that 
monetary criteria are not cognitively responsible. The use of mone­
tary criteria would have the effect of making environmental planning 
ineffective and would give rise at best to a piecemeal approach which 
will not overcome the sub-optimization which has characterized the 

15. 	 Pepper speaks of evaluative criteria in discourse as becoming "respon­
sible" by their attachment to the evaluative criteria which operate 
outside of discourse. Where this attachment does not hold, or cannot be 
made out, the evaluative criterion is cognitively irresponsible, i.e., it is 
not true to the empirical fact of the matter. Quantitative standards 
must be correlated in an appropriate way with the defining characteris­
tics of the (qualitative) definitions. C. Pepper, The Sources Of Value, 
Berkeley, Calif., 1958, pp.277-279. 
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outcome of the market system in the past. Today and with respect 
to the current debate of environmental policies they seem to be 
rather an expression of an attempt to force the not-so-new facts of 
environmental disruption once more into existing theoretical frame­
works and conceptual boxes which have served our discipline as 
instruments to play down the significance of the phenomena of 
unpaid social costs by making them appear more harmless than they 
are. 

This is not the place to set forth an alternative approach to the 
evaluation of environmental goals and environmental planning. 
Nevertheless, since Beckerman insists that the critic must show that 
there is a better instrument than that which he criticizes a view 
which I do not share - I shall formulate a few generalizations in the 
hope that these sketchy observations may suffice to indicate at least 
the general direction in which a more effective approach to evaluat­
ing environmental values and environmental planning may lead us. 
Above all it would be necessary to recognize the systems character 
of the environmental problem and to admit that environmental re­
lations differ radically and in kind from market relationships. 
Furthermore, the elaboration and acceptance of environmental goals 
call for a collective or social choice with a direct participation and 
expression of preferences by all members of society, even those 
outside the market and without reference to effective demand. 
Lastly, we need systematic cost effectiveness studies for alternative 
goals and projects together with the appropriate implementation, 
rules and procedures. This is merely another way of saying that 
economic theory will have to draw the consequences from the fact 
that formal rationality concepts leave out of account a whole series 
of fundamental human needs, of which environmental requirements 
have been recognized rather late. In order to satisfy these human 
needs and to arrive at a substantive rationality in the utilization of 
society's scarce resources, these requirement!; will have been dermed 
as objectively as our present knowledge permits and evaluated by 
means of a deliberate collective, i.e., political decision in comparison 
to other public goals to be pursued. This means that we shall have to 
face the task ofintroducing, to an increasing degree, politically formu­
lated norms into the socio-economic process. In short we face the 
task of operating with objective substantive and socially acceptable 
criteria which have been politically sanctioned. This formulation of 
goals will be appropriate and necessary in all those instances in 
which the market fails to generate an effective demand and does not 
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maintain environmental standards but actually contributes to their 
degradation. 

K.Wm.K. 
July 1971 
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Introduction 

As compared with prerevolutionary conditions, contemporary 
China offers a number of striking contrasts. It is no longer a country 
of abject misery with periodic famines and epidemics, with recurrent 
natural catastrophes resulting either from drought or the flooding of 
its major river systems and without medical care in rural areas. 
Chinese policies seem to have been successful in protecting and even 
improving the natural and social environment and in maintaining a 
connection between economic development and the satisfaction of 
essential human needs. This is no small achievement, particularly if 
we compare China's performance with conditions in other less 
developed countries, including those which at the UN Conference 
on Human Environment (Stockholm, 1972) voiced their concern 
about suggestions that greater attention be paid to the disruption of 
their environment. Some countries were outspoken in their refusal 
to sacrifice rapid industrial growth to environmental protection, 
apparently in the belief that their natural environment was still able 
to absorb considerable amounts of pollutants. In fact, these coun­
tries insisted on giving priority to rapid industrialization without 
paying major, or any, attention to the ecological consequences and 
health hazards of development-policies. 

China seems to have chosen a different road. The Chinese leader­
ship is aware of the fact that the development of productive forces 
in many industrial countries has gone hand in hand with the emer­
gence of social costs and cumulatively destructive forces. For this 
reason, they seem to be determined not to repeat the 'mistakes' 
which the industrial countries have committed in the past and which 
would sooner or later call for costly clean·up operations of land, air 
and water resources. As a result, China offers the picture of a coun­

·Condensed and revised version of a paper presented by K. WilHam Kapp at the 
Sympolfium on Recycling teld at the Gottlieb OuUweiler-lnstitute, Zarich­
Ruschlikon, 28-30 November 1973. Reprinted from Kyklos. Vol.xxvn (1974). 
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try which attempts to pursue simultaneously a policy of economic 
development and environmental protection and improvement. 

I am not suggesting that China is an environmental paradise 
or that it has solved its environmental problems. Nor am I arguing 
that she has avoided all social costs of economic development. 
However, the Chinese leadership is not only conscious of the en­
vironmental hazards of expanding production indiscriminately 
but has taken positive steps to cope with the .possibly harmful 
effects of economic growth; moreover, they seem to have de­
veloped specific strategies and, above all, succeeded in mobilizing 
grassroot participation on a scale which goes far beyond anything 
existing in other developing and developed countries. Of course, 
China is only at the beginning of its industrialization, and what 
the future holds is still uncertain. However, and this seems to me 
the crux of the matter, Communist China has taken positive steps 
to cope with the environmental disruption, not only during the 
last three years, but almost from the very beginning of its systematic 
efforts to plan its agricultural and industrial future. For this and 
other reasons, which cannot be discussed here in great detail, I am 
prepared to argue that China's environmental prospects are better 
than those of most developing and even of industrialized countries, 
some of which are just beginning to realize the short-sightedness of 
their past neglect of social costs and are forced today - partly by 
public opinion and partly out of economic necessity - to start, 
however reluctantly, costly 'clean-up' operations of their physical 
and social environment. I 

Traditional Agriculture as a 'Recycling' and an Energy 
Producing Economy. 

Traditional agriculture in China has always been a 'recycling' econ­
omy in the wider sense of the term. Poverty has forced China's 
population to frugality out of necessity, and the 're-use' of waste 
and sewage materials is not an altogether new phenomenon. As a 
predominantly agricultural economy the country has always prac­

1. 	 For a fuller treatment of the thesis that China's environmental pros­
pects are better than those of the industrial world and most developing 
countries, see the author's Environmental Policies and Development 
Planning in Contemporary China and Other Essays (Paris, La Haye: 
Mouton, 1974). I wish to add that this publication provides also a 
general background for the problems discussed in the present paper; 
the treatment of the general issues raised in Sections IV and VI follows 
closely the discussion of the earlier study. 
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tised the principle of the 'comprehensive' re-use of materials and 
human waste which has made it possible to provide the necessary 
food for the oldest and greatest agglomeration of people within a 
unified and relatively stable civilization which history has ever 
known. The role of this systematic recovery of organic waste in 
China's agriculture has a long history; it was well known to Western 
observers during the nineteenth century as can be seen from the 
following quotation of Victor Hugo's Les Miserables: 'No Chinese 
peasant goes to the city without carrying back, at the ends of his 
bamboo, two buckets of what we call fllth.' Human excrements 
were not free goods in China and apparently no prejudice, as in 
other countries, stands in the way of the systematic re-use of human 
excreta.:.l Even today it is estimated that 'about 80% of all fertilizer 
used is organic - either animal or human wastes, mulches or green 
manure crops'. 

In view of the current critical energy problem in the West, I 
may point out that Chinese wet-rice agriculture is a highly efficient 
producer of energy - indeed, much more efficient per unit of 
(human) energy put into the system in the form of calories (of 
food consumed by the farmer) than our Western systems of 'farming 
with petroleum '. In fact, one calorie (of food) yields about 40 cal. 
in rice which, incidentally, accounts for the relatively small amount 
of land needed by the average Chinese farmer living in fertile regions 
and practising wet-rice agriculture.4 In contrast modern agriculture 
far from being an energy producing sector has become a major 
consumer of energy using today and more petroleum than any other 
single industry. 'There have been estimates that Chinese wet-rice 
agriculture could produce 53.5 BTU (British Thermal Unit) of 
energy for each BTU of human energy expended in farming it. For 
each unit of energy the Chinese wet-rice farmer expends, we get 
about one-fifth in return. On the basis of these two ratios, Chinese 
wet-rice agriculture is far more efficient than our own system'S ­

2. 	 'Energetic Chinese', Ecologist, Vol. 8. No.3 (t 973) p. 290. 
3. 	 From J.B.R. Whitney. 'Ecology and environment control', Academy 

o{ Political Science, Proceeding 31 (March 1973) p. 97. 
4. 	 In fact, according to official calculations (WU Hsueh-yieu, Chinese 

Department of Agriculture) a family of four living on good bottom 
land can support themselves on \<l acre of cultivated land; cited by 
Robert Rodale. publisher of Organic. Gardening and Farming and 
Environmental Action Bulletin. quoted in 'Energetic Chinese', op. cit., 
p.289. 

5. 	 Michael J. Perelman, 'Farming with petroleum', Environment, Vol. 14, 
No.8 (1972) p. 12. 
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that is if measured in terms of output per unit of energy instead of 
output per hour of farm labour or in terms of (market) value of 
output per dollar input. 

China's Efforts to Improve the Use of Waste Materials in 
Agriculture 

Of course, Chinese policy makers are well aware of the fact that the 
use of untreated human excreta in agriculture has serious limitations. 
Human (and animal) excrements may lead to the contamination of 
surface and underground water and the spreading of serious parasitic 
diseases (e.g., shistosomiasis in tropical climates);6 moreover, excreta 
are inadequate to meet the rising requirements for fertilizer in 
Chinese agriculture. Since 1958 China has shown a highly critical 
attitude toward the traditional use of human excrements as manure, 
and of sewage water for the irrigation of rice fields. Scientific re­
search in the epidemiological departments in 18 major cities and 
municipalities has been carried out since the Scientific Planning 
Committee of the State Council ordered such studies to be under­
taken in 1958.7 The results of these studies indicated that 'under 
certain responsible conditions' the self-purification of sewage water 
could be greatly increased and oxygen consumption, floating matter 
and bacterial content in sewage water could be greatly reduced after 
five days; the breeding of mosquito larvae was also reduced. It 
should be noted that this type of research which led to the drawing 
up of 'Health Regulations in the Utilization of Sewage Water for 
Irrigation,8 goes back to the late fifties, i.e., to a time when other 
less developed countries were h4rdly concerned with the pollution of 
water and its purification for irrigation purposes. 

Today, Peking possesses more than a dozen sewage treatment and 
disposal plants in which high pressure pumps deliver waste water at a 

6. 	 According to doctors at Peking's Anti-Imperialist Hospital shistosomiasis 
is China's most serious health problem; this disease is taking the place 
of malaria as the most important parasitic disease in many countries 
with tropical climates. Salley Reston, 'Report from Red China', The 
New York Time8, eds. (Avon, N.Y., 1972, p. 311) and 'Shistosomiasis 
and leishmaniasis', Life Science Research Report, Vol. 3, No. 2 (1971), 
Stanford Research Institute, Menlo Park, Calif., quoted by Frank P. 
Sebastian, 'Waste treatment in China: ancient traditions and high tech­
nology', Ambio, Vol. I, No.6 (1972) p. 210. 

7. 	 Wang Te-P'u, et al., 'China's major scientific and technical achievements 
in community hygiene in the past decade', People s Health, Vol. I, No. 
10 (1959) JPRS 2745, p.25. 

8. 	 ibid., p.26. 
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rate of 3 tons per second to a 6 metre deep sedimentation basin 
where dirt and residue carried in the water settle to the bottom. 
After sterilization the water is channelled to farmlands for irriga· 
tion. These processing plants are said to cany out constant analysis 
with a view to identifying poisonous matter exceeding specific 
safety limits. If such matter is found and the source identified, 
the plant is ordered to stop draining its waste water and/or to take 
appropriate preventive action. Waste water containing acid from 
the Peking Petro-Chemical Works undergoes a bio-chemical process 
which makes it possible to use it for irrigation and for raising fish 
and ducks.9 The same source also states that Peking has 48 garbage 
disposal yards using a high fermentation (compostation) process 
which kills bacteria and makes it possible to use rubbish as fertilizer. 
Other cities (Changchu and Shanghai) initiated canal projects and a 
pipeline scheme of up to 30 km length using 90 per cent of the 
sewage water and pumping 300,000 tons of sewage daily to irrigate 
paddy fields and farmlands . 

As far as shistosomiasis is concerned China has taken measures to 
eliminate the snail vectors and to sterilize human excrement by com­
postation before its being processed into pellets prior to its use as 
fertilizer. China has also organized systematic surveys of larval 
parasites in water and particularly with a view to preventing and 
treating shistosomiasis in man and cattle. to These preventive mea­
sures are part of China's systematic effort to improve water supply 
and community hygiene and the quality of the social and physical 
environment in rural areas. 

I am not suggesting that the improvement of the ancient custom 
of 'recycling' human and animal wastes by the application of 
modern techniques will be adequate for meeting China's long-run 
requirements. Her increasing food requirements will call for con­
siderable supplementation of organic waste products by chemical 
fertilizers both from internal sources and imports. China's estimated 

9. 	 John Sigurdson, 'Recycling that pays', L;; kartidningen, Vol. 69, No.23 
(1972) pp.2837 ff. 

10. 	 For a detailed description of some of the control techniques applied to 
snail control in combination with agricultural prodUction see, Lois 
Wong Chi's review of Fun Zhi Shist080milUis Shoo Chai (Prevention 
and Control of Shistosomiasis, Handbook) compiled by the Revolu­
tionarY Committee of Shanghai, Shistosomiasis Research Institute. 
second edn. (Shanghai: People's Press, 1971) in Science, Vol. 179,pp. 
J 118·9. 
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needs for chemical fertilizers (35 million tons in 1971) still far ex­
ceeds its domestic production (14 million tons in 1971).11 

'Turning the Harmful into the Beneficial' as a Guiding Principle 
ofChina's Anti-Pollution Policies 

Chinese experts would have no difficulties in accepting the view that 
man can neither create nor destroy matter or energy, i.e., the first 
law of thermodynamics or the principle of the conservation of 
energy. Indeed, the Chinese come close to accepting what has come 
to be known as the 'material balance approach' and the related view 
that man's economic activities neither produce nor consume matter 
energy. While most economists would admit that there is a qualita­
tive difference between what goes into the economic process and 
what comes out of it, some unorthodox economists today 'would 
say that what goes into the economic process represents valuable 
resources and what is thrown out of it is valueless waste', 12 the 
Chinese seem to take the position that there is no valueless waste. 

In making one product, resources are partially transformed 
into this product and the rest becomes 'waste' ... From the 
metaphysical point of view, waste cannot be got rid of. On the 
contrary, the materialist dialectical view holds that what is 
waste and what is not waste are relative terms. There is nothing 
in the world that is absolute waste. 'Waste' under one condition 
may be valueless; under different ones waste material left from 
one prodUct can become a good material for another product. 1,3 

This way of iooking upon waste is one of the gUiding principles 
for China's policy of the multipurpose use of resources; it supports 
and explains current campaigns in favour of recovering and re-using 
waste materials or, as it is called in the Chinese literature, 'Turning 
the harmful into the beneficial'. 

Of course, this comprehensive use of materials may be inter­
preted as a carry-over of the old and persistent attitude of frugality 
borne out of the necessity of making the maximum use of scarce 

11. 	 Estimates by Chou En-Lai; see Frank P. Sebastian, 'Waste treatment in 
China: ancient traditions and high technology', Ambia, Vol. I, No.6 
(1972) p. 212. 

12. 	 Nickolas Georgescu-Roegen, The Entropy Law and the Economic 
Problem, Dept. of Economics, University of Alabama, 1970, p. 3. 

13. 	 'Multipurpose use: important policy for industrial production' (by 
the Writing Group of the Tientsin Revolutionary Commit<tee), Peking 
Review,No.6 (1971) p.7. 
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resources under conditions of poverty.14 However, the present insis­
tence on the recovery and re-use of waste materials goes far beyond 
anything China has undertaken in the past. In fact, the recovery and 
re-use of the 'three wastes' (i.e., waste liquid, waste gas and waste 
slag) is being advocated as a method of transforming waste into 
wealth and as an important means of diversifying and increasing 
output. More than this: The principle of the comprehensive use of 
waste is in fact regarded as a necessity of socialist development; 
while it serves, above all, the protection of the social and physical 
environment and thus of human health rather than the recovery of 
materials which have economic value, it is also a means of changing 
the traditional division of labour and the speCialization of work. In 
short, it is simultaneously an anti-pollution measure, a method of 
increasing production, an approach to diversifying and re-Iocating 
industry and an improvement of urban and rural sanitation. It is 
multipurpose in this comprehensive sense. 

Recycling in Industry 

As far as the recovery and re-use of waste materials in industry is 
concerned, China uses both labour-intensive and highly modem 
capital-intensive techniques. Labour-intensive methods play an 
important role in connection with remedial measures after pollution 
has occurred, such as large-scale dredging operations and the cleaning­
up of polluted streams, rivers and lakes affected by the discharge of 
untreated industrial waste materials and the collection of human 
and animal waste not used for fertilizing fields. In some instances, 
substantial quantities of waste materials have been recovered and are 
being re-used such as oil, chemicals, slag waste, etc. Such waste 
materials are said to have yielded thousands of tons of fertilizer. 

In little more than a year Shanghai has recovered gases and slag, 
several hundred tons of dye-stuff, 8,000 tons of oils and thousands 
of tons of chemicals. In addition, some 10,000 tons of metal were 
recovered. Waste slag made 200,000 tons of cement. Paper, electro­
plating and leather industry wastes yielded hundreds of thousands. 

14. 	 As early as 1958 (i.e., during the 'Great Leap' period) and probably 
earlier, Mao called for a struggle against 'waste' at all levels_ 'Every 
co-operative, every shop, every office, every school and every military 
unit must seriously conduct its own anti-wastefulness campaign and 
will continue to do so once every year.' Jerome Ch'en (ed.), Mao 
Papers (Oxford, 1970) p.61. 
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of tons of fertilizers and the processed waste water now irrigates 
6,650 acres of farmlands. IS 

In recent years, China seems to have concentrated its major 
efforts on the prevention of water and air pollution. Much attention 
has been given to the construction of urban sewage systems and 
treatment facilities for the proper disposal of human waste in the 
more densely populated areas. 16 

With respect to air pollution, the Chinese approach calls for the 
installation of recovery and purification facilities in big and middle­
sized factories 17 and the elaboration, imposition and enforcement 
of rules on emission, the location of new and the relocation of old 
factories 'on the opposite side of the city from which the wind 
usually blows'. 

As an illustration of the use of a modem recycling technology 
we may cite the case of the Peking Petro-Chemical Works which are 
reported to operate a waste water treatment plant (similar to ad­
vanced systems in Europe and the US) which is said to remove almost 
all contaminants except nitrogen from waste water. 1S Reports from 
Kirin (North-western China) also support the thesis that China em­
ploys modem technology in her recycling practices. Thus, a plant (in 
Kirin) processes waste oil and lubricants on a large-scale basis as an 
economic process after it has originally been established on an ad 
hoc basis to overcome industrial bottlenecks through the collection 
and refining of waste oil. The Kirin Chemical Fertilizer Plant re­
covers a wide range of products among which are mercury, benzene, 
hexanol, hydrochloriC acid-, et al.• totalling some 25 different kinds 
of chemicals. 19 Slag from iron plants is being used as ingredient for 
making cement. 20 Iron plants are reported to design and build ovens 

15. 	 Charles Snyder, 'Tomorrow's challenge', Far Eastern ReView, (31 
October 1970) p.43. 

16. 	 Leo A. Orleans and Richard P. Suttmeier. 'The Mao ethic and environ­
men tal quality', Science, Vol. 170, p.1174. 

17_ Wang Te-P'u et al., op.cit., p.21. 
18. 	 Sebastian, op. cit., p.1I3. See also ibid., pp. 113-4 for further details 

of the use of modern recycling technology. This interest in utilizing 
modern technology in recycling is also confirmed by reports from 
Japan where the Nippon Steel Corporation received a request from 
China for technical guidance for equipment for the recovery of exhaust 
gases from converters enabling the recovery of carbon monoxide gas 
generated in the process of steel making and its re-use as fuel at sted 
mills. 'Peking requests NSC technology', The Japan Economic Journal 
(10 July 1973) p. 4. 

19. 	 Sebastian, op. cit., p. 215. 
20. 	 Sigurdson, op. cit., p. 2840. 
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in order to conect and 'make use of coal tar. Wheat and rice straw 
(formerly used for thatching of houses and huts) are being used as 
raw materials for paper mills. 21 

The recovery and re-use of materials may take place either in the 
factory in which the waste originates or in specialized industries or 
in separate small-scale plants or even in home industries. In this way 
the traditional division of labour and the lines of demarcation be­
tween industries are said to be changed. 

A factory is divided into several sections, one raw material is used in 
many ways, a piece of machinery is used for many purposes, 
one worker is capable of many kinds of work apart from his 
specialization, and a factory can produce many things while 
engaging mainly in [the production of] one product. All this 
gets better results from limited manpower, equipment and 
resources. 22 

From the numerous examples listed in the literature it appears 
that several patterns of recovering and re-using waste materials 
are in process of development: (1) A large plant operating its own 
small plant to process its waste material; (2) a large plant operating 
several small plants to process its waste materials (into raw material 
and consumer goods); (3) several large plants (e.g., in Shan~ai) 
operating in co-operation one waste utilization plant using old, dis­
carded, unused or rebuilt equipment turned over to them;23 (4) 
neighbourhoods, cities and villages operating small-scale factories 
either processing scrap materials collected by retired workers, house­
wives and children or turning them over to other small and large­
scale factories; and (5) plants specializing in acquiring waste pro­
ducts and making them available to specialized factories which tum 
them into useful products. 

Of course, the available data on the recovery and re-use of 
materials are fragmentary and do not permit any defmite conclu­
sions as to the relative importance which the recovery of materials 
and recycling play in contemporary China. There are no over-all data 
on recycling for China as a whole, just as it would be difficult to 
ascertain, at the present time, the relative importance of recycling 

21. 	 ibid., pp. 2840-1. 
22. 	 Chi Wei, 'Turning the harmful into the beneficial', Peking Review (28

January 1972) p.7.
23. 	 'Honan's Chung-chon city operates more than 200 small plants to make 

full use of its waste liquid, gas, and residue', Chung-Kuo Hsin-wen (9
November (970), JI'RS 52527 (3 March (971). 
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in Switzerland or the United States. However, it is significant that 
the systematic re-use of materials has been accepted as a policy of 
environmental protection at a very early stage in China's planning 
for development and industrialization. In view of the emphasis 
placed upon the thesis that there is 'nothing in the world that is 
absolute waste' as well as the continuous campaign for the compre­
hensive use of materials I am inclined to conclude that recycling will 
remain one of the guiding principles of China's environmental 
policies. Viewed in this fashion, recycling may be regarded as part of 
a persistent search for alternative technologies24 which are, ecologi· 
cally speaking, less disruptive than those which have evolved under 
the influence of the entrepreneurial calculus in terms of market 
costs and returns. 

Economists will inevitably raise the question of how far the re­
covery and re-use of materials can actually be carried. That is to say, 
how far is it 'economical' to transform waste materials into useful 
things; furthermore, are there not some harmful residual materials 
or indisposable wastes which cannot be recycled without negative 
effects for the environment or only at exorbitant costs? All these 
questions are being raised in the Chinese literature. The Chinese 
viewpoint may be summarized by the axiom 'that there are no 
wastes but only things that are left unused; there is nothing that 
cannot be used'.25 Difficulties of transforming waste into its oppo­
site are conceded to exist but are seen to be due to the compara­
tively backward state of techniques and of scientific know-how, lack 
of research, failure to apply correct methods of thinking and inade­
quate methods of mobilizing the grass root knowledge of worker­
artisans actively engaged in production, and the diffusion of such 
know-how throughout society. For the Chinese 'there is no limit to 
people's ability to know and transform the objective world. Thus, 
there is no limit to utilizing the "three wastes" ... there is no abso­
lute waste which cannot be utilized. Continued scientific experi­

24. 	 There is considerable evidence to the effect that the systematic develop­
ment of new ecologically less-destructive technologies has an important 
place in China's environmental programme. Thus, while China's pesti· 
cides programmes have relied mainly on chemical methods, the use of 
bidlogical methods of pest controls are in process of development and 
actually in operation. Cf. 'Combating insects harmful to rice" Peking 
Review, No.3 (197I). 

25. 	 Hua Ching-yuan, 'In multipurpose utilization of materials, it is neces­
sary to promote what is beneficial and eliminate what is harmful'. Red 
Flag (1971), and reprinted in People's Daily (7 September 1971) p.B2 
(Peking Domestic Service, 1971, translated). 
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ments have yielded important material from remaining wastes' .26 

Evidently. the Chinese experts have not yet taken into considerati;)n 
that some industrial residues cannot be recycled (e.g., radioactive 
materials) and have therefore failed to raise the question of how te, 
dispose of the indisposable. 

The Oiinese Interpretation of the Causes ofEnvironmental 
Disruption 

It will hardly come as a surprise that the Chinese interpretation of 
the causes of environmental disruption puts considerable stress on 
the capitalist mode of production as the main cause of the environ­
mental crisis. By 'capitalist mode of production' the Chinese under­
stand not simply the existence of private ownership of the means of 
production but, above all, the resulting orientation of output and 
allocation, the choice of techniques and location of industries as well 
as distribution, all of which determine the. relations between man 
and his social and natural environment in contemporary industrial 
economies. In short, it is this complex system of institutionalized 
economic and socio-political relationships and behaviour patterns 
which the Chinese marxist interpretation regards as the cause of 
environmental disruption.27 

This interpretation considers it as axiomatic that man's environ­
ment is continuously being transformed through the 'industrious 
labour' of man and the development of science and technology. 
However, in contrast to certain Western proposals of slowing down 
or even arresting economic growth, the Chinese differentiate be­

26. 	 Chi Wei, op. cit., p.7. 
27. 	 'Under the capitalist system, because the capitalists seek enormous pro­

fits and because of severe anarchism in production, large quantities of 
waste, liquid gas and slag are allowed to pollute the air and rivers, drain 
into farm [and, affect the people's health, damage marine resources and 
harm agricu[tural production. [n the United States, Japan and maI1y 
other capitalist countries, industrial wastes have become unsurmountable 
nuisances in society and unsolvable political problems for the ruling 
class, causing growing dissatisfaction and objection on the part of the 
working people.' Hua Ching-yuan, 'In multipurpose utilization of 
materials it is necessary to. promote what is beneficial and eliminate 
what is harmful', Red Flag, and reprinted in People's Daily (7 Septem­
ber 1971) p. B2 (Peking Domestic Service, 6 September 1971, trans· 
lated). At the Stockholm Conference this emphasis on the institutional 
causes as the main cause was further elaborated by pointing to 'mono­
poly capitalist groups which seek superprofits under serious anarchy in 
production' as the real culprits who 'discharge at will and in disregard 
of the fate of the people harmful substances that pollute and poison the 
environment', Peking Review (27 June 1972). 
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tween conditions in developed and underdeveloped countries. 
Whereas some highly industrialized countries have seriously polluted 
their own environment and frequently affected that of other coun­
tries even on a worldwide scale, 'the urgent need for the developing 
countries at present is to develop their national economy, to build a 
modern industry and a modern agriculture and achieve complete 
economic independence and, ... to improve their environment step 
by step,.28 This view found expression in China's to principles pre­
sented at the Stockholm Conference on the Declaration of the 
Human Environment: 

The history of man has proved that the pace of development 
of production, science and technology always surpasses the rate 
of population growth. In the course of social progress and with 
the development of production, science and technology, mankind 
can create an ever greater amount of wealth to meet the needs of 
its own subsistence and development and is entirely capable of 
improving its environment ever more effectively. It is wholly 
groundless to hold a pessimistic view in respect to the relationship 
between population growth and environment conservation. Of 
course, the natural growth of population will bring new problems 
to the protection of the environment. But such problems can be 
solved if a government truly takes the interests of its people to 
heart and adopts such correct principles and measures as rational 
planning for the distribution of urban and rural population in the 
course of the development of the national economy, appropriate 
control of the urban population, greater effort to protect and 
improve city environment and popularization of family plan­
ning.29 

It may come as a surprise to Western readers that the prevention 
of social costs may have played a role in the theoretical and political 
struggle between the 'two lines' advocated by the followers of Mao 
Tse·tung and those of Liu Shao-chi respectively. Apparently, one of 
the issues in this struggle centred around the method of economic 
planning and the formulation of environmental policies. However, 
this is too broad a subject to be dealt with in this context. 30 

28. 	 Statement of China's Spokesman on the Draft Resolution at the Con· 
ference in Stockholm. Peking Review (27 June 1972). 

29. 	 ihid. 
30. 	 For a reCent and sceptical appraisal of the position of Liu Shao-chi. see 

K. S. Karol, La deux/eme revolution Chinoise (Paris: Robert Laffont, 
1973) pp. 128-36 and ff. 
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According to the Chinese perspective the task of preventing the 
impainnent of the environment, i.e., the elimination of the 'three 
wastes' (i.e. waste liquid, waste gas and waste slag) presents itself 
within the framework of the production plan in the fonn of the 
following specific questions: Which is the primary task: to fulft} 
the production plan or to reduce the dangers resulting from the 
'three wastes'? Is the elimination of the three wastes a secondary 
task which can be neglected? Is the elimination of the three dangers 
(to people's health, to industrial production and to agriculture) to 
be considered as a separate problem of secondary importance? In 
short, what are benefits and costs? How are these to be determined? 
Apparently, some planners and managers considered it as their pri­
mary task to fulft} the production plan while the elimination of the 
three dangers of environmental pollution was regarded as an extra 
burden which could be neglected or even ignored. Apparently, some 
managers and industries allowed the dangers from the three wastes 
to become serious and were interested only in those preventive 
activities 'which require little labour, are easy and yield large profits. 
Any waste product that is of low value is considered unprofitable 
and not worth recovering,.31 

This managerial way of calculating costs and benefits from the 
perspective of the individual production unit is now rejected as the 
road to continued and increasing environmental disruption and to 
rising social costs. Some of the 'three wastes' may be difficult to 
avoid but to consider them only within the context of the micro 
cost-benefit calculations of individual industrial units is said to be 
equivalent to ignoring the well-being of present generations and of 
neglecting that of future generations.32 

The 'correct' approach to the problem of measuring costs and 
benefits must be worked out on the basis of practical experiences, 
scientific research and experimentation, as well as the mobilization 
and encouragement of the initiative of workers to tum waste and 
harmful materials into useful things. In effect, this approach rejects 
the belief that 'waste is waste' and cannot be turned into positive 
uses. What is called for is to follow Chairman Mao's dictum: 'In 
observing a problem, a Marxist usually looks at the whole situa­

31. 	 Hua Ching·yuan, op. cit., p. B3. 
32. 	 'Socialist production must serve proletarian politics, and the function 

of all socialist enterprises must be geared to the entire revolutionary 
situation, to the requirements of people throughout the country and 
the welfare of future generations.' ibid., p. 82. 
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tion instead of only a part of it.'33 In short, the answer to the ques­
tion of what are costs and benefits can be found only by discovering 
ways and means of improving the methods of recovering and re-using 
the 'wastes' and of limiting, as far as possible, the environmental 
degradation by taking into account the situation as a whole. 

In some cases, judging from appearances, the loss might be bigger 
than the profit to an individual factory. However, judged from 
the over-all situation, the profit [i.e., the over-all benefit to 
society 1 might be bigger than the loss ... If we are concerned 
only with petty profits and ignore the major issues, if we pay 
attention only to the present and not to the future, if we only 
take care of our own unit instead of considering the over-all 
situation, and if we exert efforts only in proportion to the 
amount of [individual] gains expected, we must have been 
poisoned by the Liu Shao-chi theory of putting profits in com­
mand. Instead of eliminating the dangers from the 'three wastes', 
we may even lead our enterprise into the path of capitalism.34 

According to the Chinese point of view, the problem of the three 
wastes and the elimination of the 'three harms' is not only techni­
cally but also economically solvable. But it cannot be solved on the 
basis of a system of monetary calculation in terms of market prices 
because losses and gains, costs and benefits thus calculated would 
necessarily be judged from the narrow point of view of the indivi­
dual factory. The actual issues and the social dangers would be 
neglected or underestimated. That is to say, for the Chinese planner 
both the prevention and the elimination of the 'three harms' caused 
by the 'three wastes' by means of a systematic recovery and reo 
utilization of waste materials is at the same time 'an important 
scientific and technical task' and 'a serious political assignment'. 35 

As far as priorities are concerned the Chinese seem to adopt a 
pragmatic approach according to which it is first necessary 

to grasp the projects which are most harmful and wasteful and to 
gradually solve the problems of the 'three wastes' in each specific 
trade and unit ... In developing industry, particularly in develop­
ing the agricultural chemical industry, the medium-sized and 
small cities and towns must attach importance to protecting farm­
land and water resources, so as not to affect the development of 

33. 	 ibid., p. B4. 
34. 	 ibid., p. B4. 
35. 	 ibid., p. B5. 
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39. 	 ibid., p. BS. 
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agriculture and fisheries. In places where this has already occurred, 
immediate action must be taken to solve this problem. To elimi­
nate the 'three wastes', it is necessary, first of all, to keep a firm 
grip on capital construction . . . Measures for eliminating the 
'three wastes' must be included in all industrial projects under 
construction.36 

Special emphasis must be placed on the need to absorb all available 
knowledge and successful experiences in the field as well as on the 
conduct of research. 37 

Despite the optimistic undertone of the literature on the subject 
the Chinese do not underestimate the difficulties of eliminating the 
'three wastes' and 'three harms,.38 Nor is there a failure to realize 
the need for an economical use of manpower and the assessment of 
costs and benefits. The Chinese literature actually warns against any 
extravagance in the use of manpower and calls for a comparison of 
inputs and outputs with a view to making 'maximum gains with 
minimum expenditures,.39 However, input and output, costs and 
benefits of the prevention and elimination of the 'three harms', are 
not evaluated in terms of monetary or market values but rather in 
socio-economic terms or social use values. Unfortunately. the con­
crete details of this assessment are not set forth and it is uncertain 
to which extent these important theoretical and practical problems 
have actually found a solution in China at the present time. 

Conclusion 

Chinese experts are convinced that a solution of the environmental 
problem is possible. However, this conviction is not equivalent to a 
belief that industrialization, modem techniques, economic develop­
ment and population growth will not change the natural and social 
environment o~ China. In any event, Chinese planners see no need to 
pursue a policy of 'zero growth', either with regard to material out· 

36. 	 ibid., p. B5. 
37. 	 ibid., p. BS. 'Leading personnel at all levels on the industrial front must 

maintain a firm grip on the task, strengthen their guidance, work out 
over·all plans, carry out investigation and study in depth, and map out 
effective measures.' 

38. 	 'It must be conceded that we might frequently encounter problems in 
eliminating the "three wastes" because our lack of practical experience 
or scientific know-how prevents us from discovering the laws for 
dealing with the problems and arriving at the ideal solution.' ibid., p. 
B4. 

39. 	 ibid., p. B5. 
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put or to population. In fact, China considers it necessary to pursue 
a policy of economic development and growth which includes the 
protection and improvement of her natural and social environment. 
Her development policies do not aim at maximizing output regard­
less of environmental or social costs. Chinese development planning 
is guided by other priorities than a concentration on rapid indus­
trialization and specialization. Ecological criteria and communal 
needs seem to play a significant role in her planning and decision­
making. In other words, her notion and her criteria of economic 
calculation differ from those which have guided the process of 
industrialization and economic development in other parts of the 
world. 
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