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Preface

ix

The Central Economic Mathematical Institute of the USSR Academy of 
Sciences is currently working out the theory of an optimally functioni ng 
socialist economy. It has put forward concrete proposals for improving the 
economic mechanism and the methods of economic calculation designed to 
transform the Soviet economic system into an optimally functioning economic 
system. This theory, these proposals, and the work already done by Soviet 
researchers, are of great interest, for the understanding both of Soviet plan- 
ning and of the doctrines taught by economists in the capitalist countries, 
and for comparing with analogous work in other countries, and the purpose 
of this paper is to describe and explain them.

This paper consists of three parts. The first part, chapters 1—5, explains 
the theory of the optimally functioning socialist economy. The second part, 
chapters 6 and 7, describes some of the non-optimalities of the existing 
planning system. The third part, chapters 8—10, is concerned with evaluating 
the usefulness of the theory of the optimally functioning socialist economy 
as a guide to what is necessary for overcoming the problems of the Soviet 
economy. Chapter 8 contains a detailed study of the system of enterprise 
incentive funds in order to provide the necessary background against which 
the relevance of the ideas of the Central Economic Mathematical Institute 
on the appropriate local optimality criterion to use in an optimally function­
ing economic system, and its three level planning scheme, can be assessed. 
It is important to bear in mind that the enterprise incentive fund system 
actually introduced by the September (1965) Plenum was not in accordance 
with the ideas of the Central Economic Mathematical Institute, and its prob­
lems are not a criticism of the proposals of this institute. On the other hand, 
analysis of this system does enable the reader to consider the question of 
whether this institute’s proposals are more or less relevant to the real prob­
lems involved in the use of profit as a measure of efficiency, than other 
proposals that have been put forward.

This paper is intended as a selective rather than exhaustive study of the 
subject. When considering the usefulness of the ideas of the supporters of 
the theory of the optimally functioning economic system for improving the 
economic mechanism, I have selected for examination the use of profit as a 
measure of efficiency. I have not considered, for example, to what extent 
payment to the state by the enterprises for the use of capital equipment has 
led to an increase in efficiency. In the same way, when considering whether 
the supporters of the theory of the optimally functioning economic system 
are able to improve the methods of economic calculation, I have selected for 
discussion two applications of their ideas which seem to me of particular
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interest. Similarly, I have not included a study of the relationship between 
the work of Kantorovich and that of von Neumann, the pioneer in the field of 
linear theory. A pair of linear programmes is equivalent to a game, and 
hence it is possible to derive the theorem of the characteristics of an opti­
mal plan from von Neumann’s 1928 proof of the existence of a saddlepoint 
for certain games. In addition, in a comment on his growth model, published 
in 1938, von Neumann drew attention to the duality of the monetary and 
technical variables. Nevertheless it is still true that if one is interested in 
linear programming as a technique for generating numerical optical sol­
utions to problems of the organisation of production, then Kantorovich is the 
pioneer, with A.N. Tolstoi as his predecessor.

Similarly this paper is not a complete study of the subject. It could not 
be; the discussion on which it is a report is still continuing. I have brought 
the story up to November 1970, and hope that the reader, having read the 
paper, will find it easier to understand subsequent developments.

I am deeply indebted to Dr. A. Zauberman of the London School of 
Economics, who introduced me to the study of Soviet economic thought and 
to whose encouragement I owe a great deal; to Dr. V.S. Dadayan of the 
kafedra of mathematical methods of analysis of the economy of the 
Economics Faculty of Moscow State University who supervised my work in 
Moscow; to my friends at Glasgow University for stimulating discussion of 
Soviet planning and political economy; and to Dr. M. Lobb who carefully 
read through several drafts of this paper. I also benefited from helpful con­
versations with Dr. C. Feinstein, who kindly read the entire draft. At various 
stages in its life part or all of the draft was read by Dr. C. Bliss, Professor 
R. Davies, Mr. J. Eatwell, Professor A. Ehrlich, Dr. G. Heal, Professor 
J. Meade, Dr. L. Pasinetti and Professor J. Robinson, to all of whom I am 
grateful. Parts of the paper were published as articles in Economica, 
Economics of Planning, the Economic Journal, and the Scottish Journal of 
Political Economy, and I am grateful to the editors of these journals for 
permission to reprint this material.

My biggest debt is to Patricia Ellman for continued support, encourage­
ment and understanding, without which this study would never have been 
written.

My studies in Moscow were financed by the British Council, and my work 
at the DAE since January 1970 has been financed by the Social Science 
Research Council.

The text contains both footnotes and references. The references (most of 
which are to works in Russian) are for the benefit of those readers who would 
like to refer to the original sources.
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CPSU

Current

The administrative economy. The term used by the author to describe the 
economic mechanism which has existed in the USSR since 1929. 
The distinguishing feature of the administrative economy is current 
planning.

Capital. The value of the capital goods of an enterprise or association as 
valued in its accounts.
The Central Committee of the party.

The Communist Party of the Soviet Union.

planning. The system under which enterprises receive instructions 
as to which products they should produce in the current quarter, 
half year or year, and quotas for the materials which are to be used 
to meet the production targets, and other instructions concerning 
their activities in the current quarter, half year or year. To be 
contrasted with perspective or medium term planning, which is 
concerned with compiling and implementing five year plans, and 
regional planning.

The efficient allocation of resources. The rational organisation of the pro­
ductive forces.

Gosplan. The State Planning Commission, the central planning organ.
Gossnab. The State Committee on material-technical supply, the central 

organ for the planning of supply, i.e. the allocation of commodities 
to enable ouput plans to be implemented.

Khozraschet. A word which describes an economic unit which has its own 
profit and loss account and is run in a business like way. Used by 
extension in phrases such as 'full khozraschet* to describe the 
choice of inputs and outputs by enterprises or associations them­
selves, flexible prices, and payment for the use of natural resources 
and capital goods.

The khozraschet economy. The term used by the author to describe the 
economic mechanism of a socialist economy without current planning, 
i.e. an economic mechanism similar to the New Economic Mechanism 
in Hungary.

The Lausanne school. Group of economists who studied the general equilib­
rium of the economy and provided a mathematical proof of the doc­
trine that competition ensures the efficient allocation of resources.



NEP

SOPS

TSEMI

TsSU

xii

The New Economic Policy is the term used to describe the econ­
omic mechanism which existed in the USSR in the 1920s, an econ­
omic mechani sm based on a compromise between the party and the 
peasants.

Indirect Centralisation. Guiding enterprises to socially rational decisions 
by establishing appropriate rules of enterprise behaviour (e.g. 
profit maximisation or the present value criterion) and appropriate 
values of, or rules for determining, the economic parameters (prices, 
the rate of interest). To be contrasted with direct centralisation, 
where the authorities try to ensure that enterprises take socially 
rational decisions by issuing them with detailed instructions, and 
decentralisation, where decisions are made by enterprises whose 
decisions are entirely independent of the wishes of the authorities.

The productive forces. The technology, skills, and resources available to 
society.

The productive relations. The relations between people in the process of 
production, e.g. the exploitation of the workers by the capitalists 
under capitalism.

The rational organisation of the productive forces. The efficient allocation 
of resources.

The reform. The economic reform announced at the September (1965) Plenum 
of the CC, and subsequently implemented by stages.
The Council for the Study of the Productive Forces, the central 
organ for regional planning.
The Central Economic Mathematical Institute of the USSR Academy 
of Sciences.
The Central Statistical Administration.

The 20th Congress The 20th Congress of the CPSU was held in 1956. At 
this Congress the First Secretary made a report ‘On the personality 
cult and its consequences’.

The 22nd Congress The 22nd Congress of the CPSU was held in 1961. At 
this Congress a resolution was passed to remove the body of 
J.V. Stalin from the Lenin Mausoleum.
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The theory of the optimally functioning socialist economy which was put 
forward in the 1960s by TSEMI,(a) and the proposals for improving the econ­
omic mechanism and the methods of economic calculation associated with 
this theory, are the (main) form which discussion of the importance of the 
efficient allocation of resources for a socialist economy is taking at the 
present time in the Soviet Union. The historical background to this dis­
cussion is as follows.

The central doctrine of the Lausanne school, which was argued by Walras 
and Pareto, and provided with a neat mathematical basis by Koopmans and 
Debreu, is that:

‘Production in a market ruled by free competition is an operation by 
which services can be combined and converted into products of such a 
nature and in such quantities as will give the greatest possible satisfac­
tion of wants within the limits of the double condition, that each service 
and each product have only one price in the market, namely that price at 
which the quantity supplied is equal to the quantity demanded, and that 
the selling price of the products be equal to the cost of the services 
employed in making them.’*

Applying this argument to a socialist economy, before such an economy 
existed, Barone argued that a socialist economy would have to use such 
instruments as prices, rent and profits in order to achieve the efficient 
allocation of resources. 2 Applying this argument to the actual experience 
of the first socialist economy, von Mises argued that Soviet experience 
corroborated the doctrine that without private ownership of the means of 
production the efficient allocation of resources was impossible.3 Some 
years later Robbins argued that a planned economy would be unable to solve 
centrally the millions of equations that have to be solved for the efficient 
allocation of resources, would be unlikely to adopt market socialism, and 
would probably

Tall back on frankly authoritarian planning. They would attempt to manage 
production as a whole as the general staff manages an army at war. They 
would probably retain the price mechanism as an agency for distributing 
consumer goods, supplementing it when anything went wrong by the

(a) The emphasis in Soviet discussion on the need not only for ‘optimal planning’ 
but also for ‘optimal functioning’ results from the awareness that it is not much 
use calculating optimal plans if the economy functions in such a way that the 
optimal plans are not implemented and non-optimal decisions are made.
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device of rationing, as in Russia at present. But for the rest they would 
dictate production from the centre, choosing what kinds of goods and 
qualities seemed to them most desirable. Such decisions, as we have 
seen, could not be based on an accounting system with any very precise 
meaning. The planning authorities would have no way of discovering with 
any accuracy whether the ends they chose were being secured with econ­
omical use of means. In particular lines of production they could no doubt 
errect an apparatus which, from the technical point of view, would be very 
imposing. The Pharoahs did not need a price system for the errection of 
pyramids. But at what sacrifice of other goods its products could be 
secured, at what economic as distinct from technical efficiency it 
functioned, could not be ascertained. The system would require the com­
plete regimentation of individuals considered as producers. As consumers 
they could choose between the commodities available. But on the choice 
of commodities to be produced they would have little influence. They 
would have to take what it was decided to produce. And what it was 
decided to produce would be the resultant, not of the conflicting pulls of 
prices and costs, but of the conflicting advice of different technical 
experts and politicians with no objective measure to which to submit the 
multitudinous alternatives possible.

Is it certain that such a system would be more efficient than capital­
ism? Is it certain that the friends of liberty and progress who are also 
friends of planning have sufficiently considered the compatibility of 
these aims?’ *

The desirability of organising the Soviet economy in such a way as to 
ensure the efficient allocation of resources was argued on the eve of the 
creation of the administrative economy by Yushkov. 5 Yushkov, aware of the 
doctrines of the Lausanne school, was primarily concerned with ensuring 
the efficient allocation of scarce investment resources. A decade before 
Kantorovich’s theorem was proved, Yushkov recognised the importance of 
prices which could serve as a guide to decision making, argued for payment 
for the use of capital goods and natural resources, and emphasised the im­
portance of khozraschet. The improvement which the use of techniques for 
the efficient allocation of resources could bring about in the methods of 
economic calculation was argued in a study published in 1939 by 
Kantorovich.6 Some years before Dantzig, Kantorovich argued that a large 
number of practical problems of the organisation of production had a common 
mathematical structure and that it was possible to calculate optimal solu­
tions to them which were substantially more efficient than those arrived at 
by the usual planning methods. No attention seems to have been paid to 
these works when they appeared. Stalin made his attitude clear in Economic 
problems of socialism in the USSR (1952), the booklet which contains his 
response to the issues raised in the discussion of the draft textbook of 
political economy. Stalin rejected the view that economics should be
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(a) Groman and Bazarov were prominent, but non-Bolshevik, economists of the 
1920s. Groman was tried and found guilty of wrecking activities in 1931. 
Bazarov was arrested in 1930, and then disappeared.

primarily concerned with the rational organisation of the productive forces, 
with economic policy or the improvement of the methods of economic calcu­
lation. (He turned the political economy of socialism into the false con­
sciousness of Soviet society.)

The issue is once more a topical one. The advocates of an optimally 
functioning economic system consider that both the economic mechanism 
and the methods of economic calculation should be such as to ensure the 
efficient allocation of resources, and they have put forward concrete pro­
posals to this end. Their ideas have given rise to an extensive discussion 
in the course of which they have come under heavy fire from those who con­
sider that their theoretical views are incorrect and Their policy recommen­
dations harmful. Strumilin, the doyen of Soviet economists, has even made 
an ominous comparison between some of the views now being put forward 
by the advocates of an optimally functioning economy and the views of 
Groman and Bazarov.(B) 7
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1. The use of mathematics in Soviet 
economics-an historical survey

‘It would be difficult to name another branch of knowledge, with the poss­
ible exception of biology, that suffered more from the personality cult 
than economics.’

Report of the 1964 round table of 
economists and mathematicians.1

During the 1920s vigorous discussion of the problems involved in the 
rapid socialist industrialisation of backward Russia took place among 
Soviet economists. Much of the ‘new’ Western economics of the post World 
War II period, such as the discussion of the economic problems of the 
developing countries, growth models and input-output, was simply the rep­
etition and development of the fruitful Soviet work of the 1920s.2

During this heroic period the use of mathematical methods was wide­
spread. Indeed, in an article published in 1928, L.P. Yushkov discussed 
what later became a central problem of the theory of the optimally function­
ing economic system, how to create a system of planning that would provide 
the ‘semi-automatic optimality’ of the development of the national economy, 
combining optimal national economic development with maximal operational 
independence for the separate parts of the economic system.3 After 1929, 
however, conditions changed. In a speech on agrarian policy delivered in 
December 1929, at the time of the bitter struggle to impose collectivisation 
on the peasants, Stalin criticised those ‘Soviet’ economists who had failed 
to support his policies, and in some cases had even supplied arguments for 
his opponents. He criticised Chayanov, Groman and Bazarov by name, and 
referred to TsSU’s pioneering balance of the national economy for 1923—4 as 
a mere ‘game with figures’. The only economist mentioned favourably in this 
speech was Nemchinov, who had supplied Stalin with useful statistics on 
agriculture. Subsequently many able economists, such as Kondratiev, 
Groman, Feldman, Chayanov, Preobrazhensky and Vainshtein, were arrested, 
and exiled or sent to prisons and concentration camps, some never to return. 
The censorship during the period of the personality cult was far stricter 
than under NEP. Stalin appears to have adhered to this sceptical view of 
the usefulness of economists for the rest of his life. In a work written at 
the end of his life Stalin decisively rejected the view that the function of 
political economy ‘is to elaborate and develop a scientific theory of the 
productive forces in social production, a theory of the planning of economic 
development ... The rational organisation of the productive forces, econ­
omic planning etc. are not problems of political economy but problems of 
the economic policy of the directing bodies. These are two different
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provinces, which must not be confused... Political economy investigates 
the laws of development of men’s relations of production. Economic policy 
draws practical conclusions from this, gives them concrete shape, and 
builds its day to day work on them. To foist upon political economy problems 
of economic policy is to kill it as a science.’

As Yaroshenko, one of the participants in the discussion of the draft 
textbook of political economy to w"hich Stalin was reacting, put it, in a pass­
age quoted by Stalin, ‘healthy discussion of the rational organisation of the 
productive forces in social production, scientific demonstration of the val­
idity of such organisation’ is to be replaced by ‘scholastic disputes as to 
the role of particular categories of socialist political economy — value, 
commodity, money, credit etc.’(a)

Their task confined in this way, Soviet political economists were mainly 
engaged in agit-prop, and in particular with demonstrating the virtues of 
socialism in general and of the latest statement by Stalin in particular, and 
with the sins of capitalism (the height of research was to find a hitherto 
unused quotation from one of the classics of Marxism-Leninism); and the 
economic practitioners (engineers and politicians) made decisions on the 
basis of rules of thumb (as was done in contemporary British and American 
firms). When in spite of all these obstacles, serious contributions to econ­
omic analysis were published, such as the well known works of Kantorovich 
and Novozhilov,5 they were ignored.

After the 20th Congress the situation improved, and the study by econ­
omists of the rational organisation of the productive forces revived. From 
1957 onwards Academician Nemchinov, who had proved his usefulness and 
reliability in the 1920s, repeatedly advocated the use of quantitative 
methods of analysis of economic phenomena.6 As a professor at the kafedra 
(department) of political economy of the Academy of Social Sciences 
attached to the CC from 1947—1957, a member of the Presidium of the USSR 
Academy of Sciences from 1953—1962, and the Chairman of SOPS from 
1949-1964, Academician Nemchinov was well placed to get things done. 
Using the 1950 British input-output table as a basis, he began popularising 
the idea of input-output in the USSR.7 By emphasising its Russian roots, 
Marxist orthodoxy and usefulness for planning, Nemchinov was able to per­
suade TsSU to compile an input-output table for the USSR for 1959, which 
was published in 1961. He himself organised a team of enthusiastic young 
economists who compiled a regional input-output table. Nemchinov also 
provided an institutional framework for this new development in Soviet 
economics, the economical-mathematical laboratory of the USSR Academy 
of Sciences, which was founded in 1958, and which subsequently grew into

(a) All these quotations are from Stalin’s essay, Concerning the errors of Comrade 
L.D. Yaroshenko, in J.Stalin, Economic problems of socialism in the USSR 
(Moscow 1952). The subjects which Yaroshenko thought political economy 
should discuss (the rational organisation of the productive forces, economic 
planning, formation of social funds etc), but which Stalin regarded as outside 
the competence of academics, are precisely those which the present day theory 
of the optimally functioning economic system discusses.
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(a) The 1965 volume contains 
perspective planning.

an important paper by Kantorovich and Makarov on

the Central Economic Mathematical Institute. Not only Nemchinov, but also 
other economists who had made contributions to Soviet economics before 
1929, such as Novozhilov, Vainshtein and Konius, played a prominent role 
in the development of the economic-mathematical direction within Soviet 
economic science after the 20th Congress.

In 1959 there was published under the editorship of Nemchinov a volume 
entitled The use of mathematics in economic researches,8 This book 
contained an extensive work, practically a book in itself, by Novozhilov, 
on the problems of rational decision making in a socialist economy, together 
with a reprint of Kantorovich’s pioneering paper of 1939 on linear program­
ming, and a number of other articles. In 1961 and 1965 two further volumes 
with the same title and the same editor appeared.(a>

Also in 1959 Kantorovich’s famous and very influential book Economic 
calculation and the best use of resources edited and with a preface by 
Nemchinov, was published. (This book had been basically written in the 
first half of the 1940s, and papers containing its main theses were read at 
the Leningrad Polytechnical Institute in 1940 and at the Institute of Econ­
omics in 1943, but its publication had to wait for more propitious times.) 10 
The purpose of this book was to explain to economists in a simple non- 
mathematical way, the relevance of linear programming for economic plan­
ning in the USSR. In spite of the fact that the book contains numerous ref­
erences to party documents, Marx, and the labour theory of value, it was 
greeted by hostile reviews.11 In April 1960 a conference was held in 
Moscow to discuss the use of mathematical methods in economic research 
and planning. Its proceedings were published in a number of volumes.12 A 
wide discussion took place, with numerous points of view expressed. 
Whereas at first the mathematical economists were a small minority, strug­
gling to put their views forward against the opposition of entrenched politi­
cal economists, the position rapidly changed. In 1963 TSEMI was created 
and began putting forward proposals to improve the planning system by the 
large scale application of mathematical methods and computers. In 1964 a 
decision of the CC and Council of Ministers provided for the establishment 
of a Unified Automated System of Management. At the 1964 round table of 
economists and mathematicians it was the political economists who were 
on the defensive, and the report of this meeting was edited in a way criti­
cal of the political economists. In 1965 the Lenin prize was awarded to 
Kantorovich, Novozhilov and Nemchinov. At the 1966 debate on optimal 
planning TSEMI put forward far reaching proposals for reforming the econ­
omic mechanism, and challenged the position of political economy. The 
support which TSEMI received from official quarters in the early 1960s 
reflected the hope that the application of mathematical methods and com­
puters would enable the problems of the planning system to be overcome, 
and a substantial increase in efficiency achieved. Subsequently, in partic­
ular after the 1968 events in Czechoslovakia had shown what incorrect
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theoretical views could mean in practice, the wind started to blow in the 
other direction, and TSEMI had to drop some of its more extreme pretensions.

Four main themes can be distinguished in the lengthy debate which 
accompanied the rise of ‘economic cybernetics’ (the usual term for the use 
of mathematics in economics in the USSR). First, many of the old school of 
political economists regarded the ‘mathematical’ theory of prices, in which 
prices are numbers which help a decision maker to arrive at optimal sol­
utions, as contrary to the labour theory of value. Secondly, the idea that it 
is helpful to regard national economic planning as an extremal problem, and 
that the task of economic planning consists of choosing a set of numbers, 
the intensities at which the activities will be operated, was opposed by 
traditionally minded political economists, who emphasised the social, 
political and technological aspects of planning which they regarded as re­
quiring conscious decisions by the planners rather than the solution of some 
mathematical problem. Thirdly, there arose the intellectual and organisational 
question of the relationship between the new discipline of economic cyber­
netics and the traditional subject of political economy, which continued to 
be taught and to be an integral part of the Marxist—Leninist world outlook. 
Fourthly, there arose the question of the quality of the traditional planning 
methods.

When the models of Kantorovich and Novozhilov were first expounded 
they were attacked because, as Boyarski, the director of TsSU’s research 
institute, put it, ‘in the place of value in the Marxist sense he [Kantorovich] 
places the relationship of cost on the “last” unit of this or that product and. 
against his will reproduces several propositions of so-called ‘‘marginalism’.’ 
The discussion of the relationship between Marxism and mathematical econ­
omics gave rise to a wide debate, both inside and outside the Soviet 
Union. In this connection the following observations are relevant.

The problems investigated by Marx and those investigated by Soviet 
economic cyberneticians are entirely different. Marx was concerned with an 
analysis of the productive relations of capitalism, with the conflict between 
social groups, with discovering the laws of motion of capitalism. Soviet 
economic cyberneticians are concerned with the rational organisation of the 
. reductive forces of a socialist economy. As Kantorovich has clearly 
explained:

‘Marxist analysis of the capitalist economy aimed at a more general, 
fundamental investigation of capitalist production and the study of its 
basic laws, and for this reason could, of course, abstract from all the 
temporary transient factors and influences.

Economic calculation (and analysis) in a socialist economy serves 
as a basis for practical solutions and for this reason it must be more 
accurate and detailed. It must take into consideration the concrete situ­
ation including temporary and accidental circumstances.’ 15

The analysis of long run equilibrium growth paths and the analysis of the 
factors determining the prices of particular goods at particular times in­
volve very different considerations, and it is scarcely surprising that
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♦ Cassell, Theoretische Sozialdkonomie (Leipzig 1921) S.75.

♦♦ On this see V.V. Novozhilov, Trudy Leningradskogo Politekhnicheskogo instituta 
1946 No.l p. 329.

different conceptual apparatuses are required.
Marxists have always objected to the marginal productivity theory of dis­

tribution because it attempted to explain the distribution of income under 
capitalism by technological factors (the marginal products of the factors of 
production) rather than by social ones (i.e. exploitation). Soviet economic 
cyberneticians are not developing an apologetic theory to justify capitalist 
consumption but are concerned with raising the efficiency of socialism.

The charge that his ideas about how prices could be used to raise the 
efficiency of socialist planning amount to a surrender to ‘marginalism’ has 
been answered by Novozhilov in the course of a survey of general equilib­
rium models. Novozhilov argued that the inadequacies of these models are 
very important.

‘They are clearly connected with the bourgeois world outlook. But mar­
ginal measurements (marginalism) are not among them. On the contrary 
marginal measurements (marginalism) are related to what one might call 
the rational kernel of the models of Walras and Neumann  to posing an 
extremal problem for the national economy as a whole. Posing the prob­
lem of the general optimum with respect to capitalism is unreal and has 
an apologetic sense. But if we drop the unreal assumptions of these 
models, there remains the proposition that prices are one of the means 
necessary for finding and implementing the general optimum. This prop­
osition is analogous to the mathematical method of finding a relative 
extremum with the help of special multipliers. This idea received a clear 
expression in models of general economic equilibrium.* Linear program­
ming uses this function of prices in practice for the sdution of particular 
economic problems, using special “shadow prices’.

Under certain simple conditions these multipliers have a marginal sig­
nificance. When the number of limited resources is more than one, however, 
we cannot determine the efficiency of each of these resources on its 
own,** and therefore we cannot say, that the multipliers corresponding to 
the optimal plan reflect the marginal efficiency of the utilisation of the 
corresponding resources. Hence treating the multiplier prices as marginal 
quantities is possible only at the initial stage of analysis of the problem 
of optimal planning, when it is necessary to pose the problem in the sim­
plest possible conditions. To suppose that the method of multipliers is 
the property of bourgeois economic science, however, has not the 
slightest foundation, although the representatives of bourgeois economic 
science consider it so.

The poverty of content of the models of Walras and .Neumann becomes 
clear if one compares them with concrete models of the national economy, 
the Soviet perspective plans. The idea of the optimum lies at their base. 
In particular the problem of maximising the rate of growth of the socialist
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economy was posed already at the XVth party congress [1927]. At this 
congress the principle of the optimal relationship between accumulation 
and consumption was put forward, which provided the most rapid growth 
rate for a long period. In practice this problem was resolved on the basis 
of utilising precisely those factors of development from which the 
Neumann model abstracts, the improvement of the productive relations, 
technical progress, the growth of the material and cultural level of the 
working people and so on. History shows that these factors had an im­
mense significance. You see, despite the inadequacies in the practice of 
price formation, the growth rate of the national economy of the USSR 
would be inaccessible under capitalism.

It would however be incorrect to underestimate the role of prices in 
the socialist economy. Much depends on the correct measurement of costs 
and benefits, such as the compilation of optimal plans, the efficiency of 
khozraschet, distribution according to work, and so on. This means that 
the correct determination of prices allows us to utilise still more the ad­
vantages of the socialist system over the capitalist system, than is poss­
ible with incorrect price formation. ’ 16

It is true that the emphasis on the efficiency function of prices, on the 
usefulness of prices as guides to the efficient allocation of resources, by 
the economic cyberneticians, is the repetition of an argument much 
emphasised by the Lausanne school. The conception of prices as guides to 
efficient decision making was not originated by Walras, however. It is 
simply a generalisation of the Ricardian concept of comparative costs as a 
guich to rational decision making in international trade. Emphasis on the 
allocative function of prices is a wholly understandable reaction to the 
problems of the administrative economy (some of which are discussed in 
chapters 6 and 7 below). In addition, some of the economic cyberneticians 
(for example Val’tukh)17 have warned against an illegitimate extension of 
the concept of scarcity prices from non-reproducible to reproducible com­
modities Moreover, some Soviet specialists are well aware of the limitations 
of the information embodied in prices. This information, Novozhilov has 
argued, is adequate for ‘the decentralised fulfilment of a given plan on the 
basis of khozraschet and for small alterations to the plan, but inadequate 
for important alterations to the plan, still less for the compilation of per­
spective plans.’18

The most penetrating criticism of the work of Kantorovich and his 
followers has come not from those who criticised ‘marginalism’ but from 
mathematical economists who put forward solid arguments on specific ques­
tions, such as Gerchuk who criticised exaggerated ideas in some circles 
about the applicability of linear programming,19 and Lur’e who criticised 
the idea that the rate of interest to be used in planning should be identified 
with the marginal product of capital in an aggregate production function, 
and put forward an alternative way of determining it.20

In some quarters the work of Kantorovich and Novozhilov is regarded as 
a vindication of ‘Western economic theory’, and a powerful critique of
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Marxism which has not yet discovered the elementary truth that the efficient 
allocation of scarce resources among competing ends is the central question 
in economics. Novozhilov has commented on this argument, as formulated by 
Campbell, as follows:

‘In this connection it is necessary first of all to introduce an important 
correction in Campbell’s story about the fate of economic science in the 
last half century. There is a gap in it.. It does not take into account that 
at the beginning of this period there took place the most important test 
in history of an economic theory. There arose socialism. Marxist theory 
foresaw this fact, explained it as a law governed stage of development. 
Western “theory” not only did not foresee it, but up to this very day can­
not satisfactorily explain how it could take place and how a planned 
economy is possible.’ 21

Which is the scientific theory, the one that foresaw the coming of socialism 
or the one that is baffled by it?

In so far as the economic cyberneticians confine themselves to the devel­
opment of improved methods of economic calculation there is no real conflict 
between their ideas and orthodoxy (although it is still necessary to wage a 
difficult struggle to get the improved methods of economic calculation 
adopted on a large scale). In so far as the economic cyberneticians draw 
conclusions from the study of the rational organisation of the productive 
forces for the economic mechanism, it is undoubtedly true that their ideas 
about the economic mechanism are at variance with orthodox ideas about the 
economic mechanism. (In this connection one should bear in mind that ortho­
doxy is not immutable.) The reasons why this should be so are explained 
in chapter 4.

From a Marxist point of view, the main weakness of the work of the econ­
omic cyberneticians is that it concentrates on the rational organisation of 
the productive forces, and neglects the need to develop the productive 
relations.

The idea that national economic planning can fruitfully be represented by 
an extremal problem, by the selection of an optimal intensity vector, which 
given the technology matrix maximises some objective function, seemed at 
first sight very odd to many Soviet economists. The notion that planning 
consists merely of picking a ‘set of numbers’ was criticised by Nemchinov 
in his preface to Kantorovich’s book. The treatment of national economic 
planning as an extremal problem subsequently became one of the basic 
assumptions of the theory of the optimally functioning economy, a theory 
which is discussed in chapter 2. The way that Kantorovich expanded his 
interpretation of the economic significance of the linear programming prob­
lem from certain problems of the organisation of production to the national 
economy as a whole, is considered in chapter 3.

A major issue resulting from the emergence of economic cybernetics was 
the organisational and doctrinal fate of political economy. Before the 
emergence of economic cybernetics, political economy, which is an integral 
part of the official doctrine of the USSR - Marxism-Leninism - and
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disseminated at all levels from evening classes for workers via Pravda 
editorials to the Academy of Social Sciences attached to the Central Com­
mittee of the party, had held an unchallenged position as the theoretical 
basis of the economic policy of the Soviet state. Many political economists 
did not take kindly to this new discipline, economic cybernetics, with its 
affinity to the doctrines of the Lausanne school and its evident aspiration 
to replace political economy. Already in Boyarski’s review of Kantorovich’s 
book we read that mathematics has a role to play in economics provided that 
it is subordinated to economic science (i.e. to Marxism-Leninism). At the 
November 1966 debate on optimal planning the rivalry between economic 
cybernetics and political economy was clear. At the meeting Academician 
Fedorenko, the Director of TSEMI, distinguished between two approaches 
to economics, the descriptive and the constructive. He suggested that the 
time had come to abandon the descriptive approach, implicitly identified 
with political economy, in favour of the constructive approach, i.e. the 
theory of optimal planning, which alone could serve as a source of useful 
ideas on how to improve the planning and management of the economy. The 
distinguished mathematical economist A.L. Lur’e, added that it would not 
be so bad if the political economists were in fact descriptive (description 
is a useful activity), the trouble was that they were often destructive, 
hindering the analysis of such important problems as how to raise efficiency 
and how to utilize such levers as profit and rent/*0

Fedorenko’s argument, not surprisingly, aroused much controversy. 
Professor Tsagolov in rebuttal argued that to distinguish between a descrip­
tive political economy and a constructive political economy was incorrect. 
There was only one political economy, which was not a mere descriptive 
science because it formulated the laws characterising the essence of social­
ism (the basic law of socialism, the law of planned proportional development 
and so on). In addition there were some suggestions for improving economic 
practice. It was in this pigeon hole that he placed research on optimal plan­
ning. The compilers of the record of this debate in the journal of TSEMI 
indignantly note that to accept this subordinate role for the theory of optimal 
planning would mean practically abandoning it as a scientific theory. At the 
same meeting corresponding member of the USSR Academy of Sciences 
Pashkov also advocated maintaining the subordination of economic- 
mathematical modelling to political economy.23

The reason why optimal planning challenged the position of political 
economy is that it is not much use calculating optimal plans if the method 
of functioning of the economy is such that the optimal plans are not 
implemented and non-optimal decisions are made instead. In an instructive 
article published in 1964,24 Belkin and Birman wrote that:

‘Electronics has brought no really tangible benefit to the planning and 
management of the economy, mostly because the existing practice of

(a) The reason for the low opinion the optimal planners have of political economy 
is that ‘Until recently economic science was often used, not so much as the 
theoretical basis for the working out of the most efficient economic policy, but 
for commenting on decisions which had already been taken.’ 22
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planning and management is not adapted to the devising and particularly 
the effecting of optimal decisions.

Just one example. It is widely known that the compilation of optimal 
schemes of freight shipment can yield a quite tangible saving. This is 
not a complicated task. Many articles and books have been written and 
not a few dissertations defended, but almost no freight is shipped by the 
optimal schemes. Why? Simply because the transport organisations are 
given plans based on ton kilometres. One can establish computer centres, 
and conceive superb algorithms, but nothing will come of it as long as 
the transport organisations reckon plan fulfilment in ton kilometres.’

Precisely because the administrative economy often operates in such a way 
as to frustrate attempts to implement optimal solutions to particular econ­
omic problems, an important part of the work on optimisation of the Soviet 
economy must be concerned with proposals for transforming the existing 
economic system into an optimally functioning economic system. TSEMI 
considers that it is impossible to work out such proposals, for example 
payment for the use of natural resources, without a scientific theory which 
explains both the need for such categories and how to calculate their 
numerical magnitude. This is the role which the theory of the optimally 
functioning economic system aspires to fill, and there naturally arises the 
question of its relationship with the already existing discipline of political 
economy. TSEMI’s point of view was clearly explained by one of its deputy 
directors in the November 1966 debate on optimal planning.

‘Let us take motor transport. How can it use the index of profit and 
expand direct contacts, when the tariffs take account neither of the type 
of freight, nor the capacity of the lorries, nor the limitation of transport? 
Is it possible for example, to establish the same tariff for the delivery of 
bread to bakers at the usual time and at the peak with limited transport 
resources? How is it possible without taking all these aspects into 
account in prices to harmonise the interests of the enterprises with the 
interest of the whole national economy?

I have been working on the use of mathematical models in the economy 
since 1958. I have to recognise, unfortunately, that up till now in the 
industry in which I am working (motor transport) the real saving from the 
introduction of the new methods has been considerably less than we 
expected. But this is not the fault of the officials in transport, and it is 
not the fault of the models. Because of inadequacies in price formation 
the minimisation of costs leads to the worsening of practically all the 
indices of the work of motor transport. The same is observed in other 
fields.

Precisely for this reason we say: a radical improvement in the prac­
tice of planning and management of the national economy is impossible 
without the creation of a consistent economic theory, in which the system 
of prices, the principles of incentives, the forms of relationships between 
the various levels of the national economy etc find their logical explan­
ation.
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(a) Ya.G. Liberman is not the same person as the E.G. Liberman whose writings 
have received world wide publicity.

Some participants in the discussion say that * some of your practical 
suggestions are very good, we completely accept them’. V.P. D’yachenko 
noted a number of points of contact in the field of practical suggestions, 
regarding payment for the use of natural resources, taking account of 
scarcities. But how is it possible to explain the necessity for payment 
for capital and natural resources and to give methods for their practical 
calculation starting from the conception of the average costs of an 
industry as the basis for price formation? In our opinion it is impossible 
to do this. That is why we are struggling not only for the acceptance of 
concrete suggestions but also for giving them a precise theoretical basis, 
which is very important for the construction of a strict and integrated 
system of an optimally functioning economy.-’ 25

The criticism of political economy by the optimal planners appears to 
have had a positive effect on the work of the Institute of Economics, which 
is reflected both in its published work and in its research interests. In 
1967-70 some of the most interesting studies of the economic reform were 
produced by the Institute of Economics, at a time when TSEMI was publish­
ing works on optimal prices and methods for iterative aggregation which can 
scarcely be regarded as a contribution to the understanding of economic re­
form. Rakitsky’s 1968 book on the reform,26 sponsored by the Institute of 
Economics, advocates an economic reform which combines an improvement 
in the organisation of the productive forces with an improvement in the pro­
ductive relations. Ya.G. Liberman’s 1970 book on the reform/*0 27 also 
sponsored by the Institute of Economics, contains useful suggestions for 
the further development of the reform, and its criticism of TSEMI’s ideas 
about the role of optimal prices in the economy are not just dogmatic criti­
cisms but powerful and well argued criticisms. Similarly, the Institute of 
Economics is playing an important role in research on the economic aspects 
of technical progress.

In a book published in 1968, two years after he made a speech calling 
in effect for the replacement of political economy by economic cybernetics, 
Academician Fedorenko stated that:

In the complex and continually developing system of economic sciences 
the decisive place belongs to political economy. Marxist—Leninist politi­
cal economy, which reveals the objective laws of development of econ­
omic life, plays an immense role in forming and strengthening the scien­
tific world outlook of Soviet people. At the same time it is the theoreti­
cal basis for the actual running of the socialist national economy, for 
the building of a socialist and communist national economy, for the 
analysis of world developments and the relationship between our country 
and other countries.’ 28

Academician Fedorenko envisaged in this book the writing of a fundamental 
work The political economy of socialism a most important part of which
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would be the theoretical bases of the system of an optimally functioning 
economy.29 In 1970, TSEMI’s views on the economic mechanism appeared in 
a book the first chapter of which was pure orthodoxy.30

A modus vivendi has been reached, along the lines suggested by Professor 
Tsagolov at the 1966 debate, in which TSEMI’s right to put forward ideas 
on improving planning practice has been generally accepted, and TSEMI has 
disavowed its earlier critical attitude to political economy. TSEMI has 
recognised that only Marxist—Leninist political economy can form the theor­
etical basis of the economic policy of the party and the socialist state. 
Political economy is discussed in the press, lectures are given on it in the 
factories, and it is taught to students throughout the higher educational sys­
tem. Economic cybernetics is a specialised academic discipline which is 
taught to future planners.

The favourable evaluation of the work of TSEMI by the Presidium of the 
Academy of Sciences in 1969 made it clear that the Academy of Sciences 
now regards TSEMI, which was only founded in 1963, as being one of the 
two leading economics institutes, and the chairman of the commission look­
ing into the work of these two institutes particularly approved of TSEMI’s 
quest for an optimally functioning economic system.31

The attitude of the optimal planners to the traditional planning methods 
was made very clear at the March 1968 conference on problems of growth and 
improved planning organised by the scientific council of the USSR Academy 
of Sciences on the laws governing the transition from socialism to communism. 
At this conference S. Shatalin, a deputy director of TSEMI, put forward the 
thesis of the three conceptions of planning. ‘The essence of this thesis is 
the proposition that at the present time there are being worked out and 
developed three conceptions of planning the national economy. The first 
conception exists and is realised in the process of working out the national 
economic plans. This conception, in the opinion of S. Shatalin, is non- 
scientific, because it starts off from goals for the output of the most im­
portant means of production. The second conception is beginning to be 
introduced into planning. It is based on the utilisation of the input-output 
model and it starts from goals for final output. Finally, the third conception 
of planning, which S. Shatalin regards as the only really scientific one, 
“adequate for the essence of a socialist economy’, is the conception of 
optimal planning.’ 32 This thesis has come in for sharp criticism from 
Professor M.Z. Bor of the economics department of the Academy of Social 
Sciences attached to the CC.33 Bor argues that Soviet plans have always 
aimed at the efficient utilisation of resources, and that they have always 
had a scientific basis. ‘The supporters of the so-called theory of optimal 
planning, however, in their articles and books treat national economic plan­
ning as in essence not scientific but empirical. From this follows their false 
premise about the necessity for creating a theory of scientific planning 
under the head “the theory of optimal planning’.’

In 1969 Bachurin, a deputy chairman of Gosplan, expressed his irritation 
at the attitude of the optimal planners to the traditional methods of planning. 
‘In the opinion of the authors of the system of an optimally functioning
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(a) The critical attitude of Soviet economic cyberneticians to the traditional plan­
ning methods is analogous to the critical attitude of British econometricians to 
the methods traditionally used by the Treasury for forecasting and controlling 
the economy.

economy it turns out that really scientific planning will only become poss­
ible with the introduction of the system of working out an optimal plan 
suggested by them. From this it follows that the practice of planning in the 
USSR and other socialist countries as it has existed for many years was 
based only on intuition, on subjective decisions, and did not have a scien­
tific basis.’34 He replied to the accusation that Gosplan’s methods were 
unscientific by accusing the supporters of the theory of optimal planning of 
a lack of orthodoxy, of having a position on some issues similar to that of 
supporters of ‘market socialism’.

In 1970 Kovalev, the head of Gosplan’s Chief Computing Centre, strongly 
attacked ‘the nihilistic approach to planning the national economy and es­
pecially to centralised planning, which exists among some supporters of the 
“theory of optimal planning”.’ 35

Why the supporters of optimal planning consider that the traditional plan­
ning methods are ‘unscientific’, and that it is necessary to replace them by 
optimal planning, will become clearer by analysing whether or not the 
balance method of planning is capable of leading to the compilation of con­
sistent plans.(a) Such an analysis is contained in chapter 6.

At the beginning of the 1970s the position of mathematical economics 
within Soviet economic science is entirely different to that at the beginning 
of the 1960s. ‘Formerly it was necessary to argue, demonstrate, substan­
tiate, convince. Today it would seem that everyone is convinced, openly at 
any rate they do not argue, and many even help us. Conditions have been 
created for the development of the economic-mathematical direction in 
Soviet economic science: there exist scientific institutes and special fac­
ulties [within higher educational establishments]; books and journals are 
published; dissertations are defended; prizes are awarded. But, and this is 
the chief difficulty, practical contributions are awaited from our work, real 
benefits are required from us, we are required to give answers to numerous 
important and difficult questions.’ 36

The kind of answers the mathematical economists are giving to the 
‘numerous important and difficult questions’ of planning and economic 
management and the extent to which they can be regarded as ‘practical con­
tributions’ will be considered in chapters 8 and 9 below. First, however, it 
is necessary to consider the theoretical framework within which they are 
being offered, the theory of the optimally functioning economy, and some 
theoretical issues which this theory raises; and then some of the non­
optimalities of the administrative economy, a study of which makes very 
clear why some individuals and organisations lay so much stress on the 
need for the optimisation of the economy.
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Summary

The use of quantitative methods in Soviet economics was common in the 
1920s. During the period of the personality cult the ideas of economists 
about the economic mechanism and the methods of economic calculation 
were not welcome, and decisions were made by engineers and politicians 
using a limited arsenal of methods of economic calculation. Economists 
were expected to confine themselves to apologetics.

After the 20th Congress the application of quantitative methods in econ­
omic analysis developed rapidly. In the early 1960s the wind blew strongly 
in support of this new tendency. After 1967 it veered. The ideas of 
Kantorovich and TSEMI have remained controversial.

At the present time the important questions are, to what extent can the 
application of mathematical methods help raise the efficiency of economic 
planning and management? Can TSEMI throw more or less light on how to 
raise efficiency, stimulate technical progress, and improve the management 
of enterprises, associations and the national economy as a whole, than 
other organisations working in this field?
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2. Optimal planning and functioning - 
a theory of economic reform and 
improved methods of economic 
calculation

(a) See for example, M.D. Mesarovic, D. Macho, and Y. Takahara, The theory of 
hierarchical, multi-level, systems (New York &. London 1970).

The theory of optimal planning and functioning rests on four assumptions, 
the existence of a national-economic objective function, the scarcity of re­
sources, the hierarchical nature of the economic system, and the need for 
an effective system of incentives.1 The first two of these assumptions de­
rive from linear programming, the third from systems engineerin g,(a) 
the fourth reflects the experience of the Soviet planning system.

This theory arose as a result of a process of interaction between the re­
quirements and problems of the Soviet planning system and the new tech­
niques of planning and control developed in the last four decades by math­
ematicians, engineers and economists. ‘The old system of economic man­
agement’, a Soviet economist has written,2 ‘was well suited to the attain­
ment of its chief aim, to mobilise resources and concentrate them on the 
satisfaction of the most urgent needs of the state. It was mainly aimed at 
the quantitative, extensive, growth of production (this showed itself for 
example in the practice of awarding bonuses for overfulfilment of the phys­
ical indices of the plan) and feebly stimulated raising the efficiency of 
production (this gave rise to the formerly well known formula: “the fulfil­
ment of the plan at any price"). This has if not a theoretical, then at any 
rate a historical justification in the specific conditions of that period in 
which the system arose (the permanent threat from the imperialist states, 
and also the existence of colossal natural and labour resources together 
with a chronic deficiency of all or almost all commodities).’ The advocates 
of an optimally functioning economic system would like to replace this sys­
tem by an alternative one which stimulates efficiency and in which all 
decisions are made on rational (objective, scientific) grounds. This in­
volves both a replacement of much administrative decision making by the 
use of market forces, and an all round improvement in the quality of decision 
making to be brought about by the use of mathematical methods. In this way 
it is hoped to ‘guarantee planning against bureaucratism, voluntarism and 
so on.’ Whereas in the past policy making has tended to be a series of ad 
hoc, and often contradictory, responses to changing circumstances, lacking 
any scientific basis, the advocates of an optimally functioning economic 
system consider that ‘Improving the methods of planning and management 
shouls take place not by way of sporadic alterations of separate parts of 
the existing system of planning and management, but by way of a definite 
general line for the improvement of the entire economy of the country as a
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whole and the gradual putting into effect of a single conception objectively 
reflecting the laws of development of a socialist economy.’ 4

The theory of the optimally functioning economy has been developed by 
TSEMI, with support from Academician Kantorovich of the Institute of 
Mathematics of the Siberian branch of the USSR Academy of Sciences, the 
Institute of Economics and the Organisation of Industrial Production of the 
Siberian branch of the USSR Academy of Sciences (of which the director is 
corresponding member of the Academy of Sciences Aganbegyan). Professor 
Novozhilov of the Leningrad branch of TSEMI, and some of the research 
workers in the various industrial research institutes, such as I.Ya. Birman, 
head of the department of economic-mathematical methods of the Central 
Scientific Research Institute for Technical-Economical Research in the 
Building Materials Industry. This statement, however, is something of an 
oversimplification, because even among supporters of this theory there exist 
‘various, and on some points mutually exclusive opinions. It could not be 
otherwise as this is a developing theory.’ Within TSEMI there are disagree­
ments between those who do, and those who do not, regard profit as a suit­
able local optimality criterion, between those who approach the question of 
multi-level optimisation from algorithms of iterative aggregation and those 
whose work is based on the approximation approach. The supporters of this 
theory recognise that ‘The conception of an optimally functioning economy 
is not at the present time a fully worked out theory.’ Moreover this incom­
plete theory, whose adherents disagree among themselves, is far from find­
ing complete acceptance among Soviet economists and specialists in indus­
trial management, let alone among the officials of the central economic 
organs or among policy makers. The two day debate held in November 1966 
showed that many economists, for example Professor Tsagolov of the econ­
omics faculty of Moscow State University, had a lukewarm, or even down­
right hostile, attitude towards optimal planning. Leaving aside the criticism 
of some economists, within the wider field of industrial management the 
point of view of TSEMI is not identical with that of the Institute of 
Cybernetics of the Ukrainian Academy of Sciences headed by Academician 
Glushkov, nor with that of the Institute of Management Problems (automation 
and remote control) headed by Academician Trapeznikov.7 Moreover, many 
of those who support the idea of ‘optimal planning’ have an understanding 
of what this term means very different to that of TSEMI. Today it is no more 
possible to write that ‘Soviet economists think ...’ than it is possible to 
write that ‘British (or American) economists think .. .’ The theory of optimal 
planning has not been of interest solely to a small coterie of mathematical 
economists. In an important theoretical article in Pravda on economic re­
form, Allakhverdyan, a deputy director of the Institute of Economics and the 
author of several books on the Soviet financial system, based himself at 
one point on the theory of optimal planning.8

Many of those who advocate optimal planning and functioning regard it as 
a hierarchical or multi-level process, the first step in which is the elabor­
ation of long term forecasts of the development of the economy, concerned in 
particular with long term tendencies in technology, natural resources,
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consumption, and population. (A considerable volume of research has been 
undertaken in recent years, at TSEMI and at other institutes, on forecasting— 
The next stage is the elaboration of a national economic perspective plan. 
(A major application of mathematical methods in Soviet planning has been 
the calculation, by Gosplan’s research institute, of planning input-output 
tables ,w which have been used during the work on compiling the five year 
plan, to calculate the effect on the economy of alternative paths of develop­
ment. This is discussed in chapter 6.) The separate industries each compile 
optimal perspective plans, whose variables are such questions as the lo­
cation of enterprises, the capacity of enterprises, the technology to be used, 
and the best use of deficit materials for which there are substitutes. Up till 
now ‘The most tangible results in the field of the introduction of economico- 
mathematical methods into the practice of planning has been achieved in the 
optimisation of the perspective plans for the development and location of 
industries.’ 9 (A-survey of Soviet work in this field will be found in chapter 
9.) The separate enterprises or associations each compile optimal perspec­
tive plans and use the methods of operational research to ensure that their 
current plans are optimal.w

As far as current planning is concerned, TSEMI’s general theoretical 
framework is a fairly conventional application of general equilibrium theory 
to a planned economy. The central planners work out a highly aggregated 
plan for the outputs and prices of the chief commodities. Each industry, on 
the basis of the planned quantity and price of its output, and on the basis of 
its own optimality criterion, works out a plan for the output and price of its 
key products. Each enterprise receives from above plans for the output of 
its key products, plans for the supply to it of its key inputs, and certain 
financial parameters, such as prices for key goods, wage rates, payments 
for the use of natural resources and capital goods, and the rate of interest 
on bank loans. Subject to these obligations, the enterprise is free to maxi­
mise the local optimality criterion. As far as concrete policy measures are 
concerned, TSEMI emphasises the importance of developing wholesale trade 
in producer goods (as opposed to their rationing) , the grouping of enterprises 
into associations, and an increased flexibility of prices, for example by 
establishing three groups of prices, fixed, limited and contractual. The 
fixed prices would be for the most important goods and would be fixed by 
the centre uniformly for the entire country. The limited prices would be 
maxima established by the centre. Transactions at prices below the maxima 
would be permitted. The contractual prices would be free prices established

A ‘planning’ input-output table is one which refers to a future year, an ‘account­
ing’ table is one which refers to a past year. In previous publications the 
terminology ‘ex ante’ and ‘ex post’ was used.

The efforts of the mathematical economists in the Soviet Union to introduce 
modem planning techniques into the work of the central planning organs are 
analogous to the efforts of British econometricians to introduce econometric 
models into the work of the Treasury. The attempt by the mathematical econ­
omists to introduce these methods into the planning of enterprises is analogous 
to the work which has been done by consultants and by the Ministry of 
Technology in disseminating modem management techniques.
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by agreement between buyer and seller. As far as retail prices are 
concerned, TSEMI advocates equilibrium prices, in order to eliminate short- 

, 10ages and queues.
The economic cyberneticians completely reject the idea that the tran­

sition from the administrative economy to an optimally functioning economy 
will be a once and for all process. They conceive of it as a process stretch­
ing over many years in which the economic mechanism and the methods of 
economic calculation are steadily improved, a process which some might be 
tempted to call ‘piecemeal social engineering’, but which Volkonsky 
describes as the ‘deepening of optimisation’.11

In advocating both an improvement in the methods of economic calculation 
and an improvement in the economic mechanism, TSEMI is following in the 
steps of the late Academician Nemchinov, who not only played a major role 
in the rise of economic cybernetics in the USSR, in encouraging the use of 
mathematical methods in planning, but also played a major role in the dis­
cussion which preceded the publication in Pravda in September 1962 of the 
much publicised article by E.G. Liberman, and himself published in 
Kommunist (1964 No. 5) a powerful statement of the case for economic 
reform.

The theory of optimal planning and functioning provides a theoretical 
framework for a large volume of research, ranging from the construction of 
regional input-output tables to work on rent payments for the use of natural 
resources, from the introduction of computers into the work of the planning 
and statistical organs, the ministries and the enterprises, to work on 
measures for preventing inflation if the flexibility of prices is increased. 
Although TSEMI is the leading organisation in this field, work on optimal 
planning is being done in a large number of institutes. For example, the 
Institute of Economics of the Estonian Academy of Sciences has done a 
great deal of research on regional input-output, the Chief Computing Centre 
of Gosplan USSR has calculated numerous planning input-output tables in 
physical terms, and the Institute of Mathematics of the Siberian branch 
of the Academy of Sciences, together with some metallurgical institutes, 
has introduced optimal production scheduling into the work of the steel 
industry.

The USSR Academy of Sciences has set up a Scientific Council to direct 
and coordinate research on the optimal planning and management of the 
economy. This Council has 89 members and 29 sections, 13 devoted to par­
ticular planning problems and 16 to the problems of particular economic 
regions. The sections concerned with planning problems include one 
concerned with long term forecasting, another with the use of economic- 
mathematical methods for the study of the economies of foreign countries, 
and another on transport problems. The Council is coordinating a large 
volume of research on optimal planning.

In 1970 an editorial article in the journal of TSEMI explained that:
‘ “The construction of communism” it is stated in the Theses of the
CC CPSU On the 100th anniversary of the birth of Lenin “is our general
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perspective... Going along the Leninist path, the CPSU sees the chief 
task of the building of communism as the creation of its material- 
technical base”. One of the decisive preconditions for the fulfilment of 
this grandiose task is the transformation of the existing economy of the 
country into an optimally functioning one. This means the achievement 
of such a high level of the organisation and planning of social labour 
that the fullest possible utilisation of all resources in the interests of 
raising the living standards of the working people, and also satisfying 
other requirements of society, would be provided.

Only a country with a socialist planned economy has the objective 
possibilities for the real optimisation of the management of the national 
economy. In this is the principal advantage of the socialist system over 
the capitalist.

Transforming objective possibilities into reality does not take place 
and can not take place, however, automatically. It requires a gigantic 
organisational work...’ 2

The theory of the optimally planned and functioning economy is a contro­
versial theory, which is vulnerable to criticism on a large number of grounds, 
of which the following are of particular importance.

An economic system is part of a social order, yet TSEMI’s approach is 
derived not from the study of society but mainly from linear programming 
and systems engineering. It is true that TSEMI’s fourth assumption is the 
need for an efficient system of incentives. It is also true that I.Ya. Birman 
has recognised that ‘strictly centralised planning and management, when all 
the details are calculated and planned in one centre, is hardly desirable, 
even if it were feasible. Economic activity is the activity of people, and it 
is foolish to deprive them of the possibility of showing initiative, indepen­
dence and creativity.’13 Similarly Novozhilov has more than once argued 
that the optimisation of planning is concerned not only with choosing the 
best from all the feasible plan variants, but also with improving the produc­
tive relations of socialism. Nevertheless, it remains true that none of 
TSEMI’s work has thrown any light on the crucial questions of how to en­
list the support of workers, engineers, managers, and scientists for raising 
efficiency, and how to develop the productive relations of socialism.

The two assumptions of the theory of the optimally functioning economy 
derived from linear programming — the existence of a national-economic 
objective function, and the scarcity of resources, are controversial. An ex­
position and critique of these assumptions is contained in chapters 3, 4 and 
10 of this study.

What does it mean to talk about an ‘optimal plan’ in a society with con­
flicting social groups? Soviet writers on optimal planning usually avoid this 
question, and concentrate on methods for solving extremal problems given 
the constraints and the objective function. As one writer on optimal planning 
puts it: ‘It should be emphasised that at every given moment the aim of 
production and the criterion of optimality must be given from outside, from 
beyond the boundaries of the model of the national economy (who should



19

formulate this criterion and the system of constraints is a special question 
which does not relate to our theme).’ 14 The same point has been made by 
another writer on optimal planning. Optimal planning cannot give ‘final 
recommendations about the further development of the country. It will give 
only sensible variants of development in a convenient and clear form. A 
final decision, within the limits of the real possibilities, must be taken 
before by the competent organs.’ 15 Academician Glushkov has explained 
that ‘The essence of optimal planning and management is that, of the infi­
nite number of variants of development of our national economy within the 
direction of the solution of the general tasks posed by the party, to choose 
at every given moment the best variant, which provides for the solution of 
those tasks in a historically short period.’ 16 The problem has been 
recognised by Volkonsky, a research worker at TSEMI, who read a paper 
entitled ‘On the possibilities and difficulties of applying the concept of the 
optimum to society as a whole’ at a conference on economic-mathematical 
models in April 1969. This paper has remained unpublished, but its delivery 
has been described as follows :

‘The speaker based his theses on the fpct that there exists a contradic­
tion between the necessity to work out the principles of optimal, or 
rational from the point of view of society as a whole, decisions, and the 
fact that the interests of members of society and of various social groups 
diverge. In this connection he made an attempt to describe several sys­
tems, regulating the life of society, and enumerated the concepts and 
categories which, in his opinion, are necessary for the discussion of 
optimality. Among these the speaker included the democratic mechanism 
for the self-regulation of social life, the “value” orientation of society, 
the role of science (i.e. of the specialists) and so on.’ 17

These are crucially important questions, wide discussion of which could be 
most illuminating. It is no accident that Volkonsky’s paper had a ‘lively’ 
reception. Similarly, the Hungarian economist Academician Friss has pointed 
out that national economic perspective plans must be based on certain 
political decisions, and if these political decisions, on which the general 
conception of the plan is based, are incorrect, then the plan

‘may be satisfactory from the point of view of techniques of planning, 
but it will not be a good let alone an optimal plan.

How is it possible to ensure the correctness, the scientific well 
foundedness of the considerations, the conception, which are the starting 
point of the planning work? First, the organ which takes the decisions 
should have the trust of society, act on its behalf, with its authority, 
because the question concerns the fate of society. Secondly, it is 
necessary to attract the widest possible circle of experts, specialists, 
scientists and deputies to the task of working out the conception, the 
variants of the plan, to the preparatory work for the taking of decisions. 
Thirdly, it is necessary to strive for wide democratic control over the 
taking of decisions by means of bringing in the masses.’ 18

It is easy to write about indirect centralisation, about calculating
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Summary

The theory of optimal planning and functioning is a theory of economic re­
form and improved methods of economic calculation, which was developed in 
the 1960s by TSEMI. It is based on ideas derived from linear programming, 
systems engineering and the experience of Soviet planning. It is a theory 
which is vulnerable to criticism on a number of grounds, ranging from the 
meaning of an ‘optimal plan’ in a society with conflicting social groups, 
via the feasibility of indirect centralisation, to the difficulty of ensuring 
the economic rationality of decisions made by planning officials. This 
theory provides a framework for a large volume of research.

optimal prices which will guide profit maximising enterprises to socially 
rational decisions. Such prices do not in general exist, and in practice it is 
difficult to see how the problems of information and aggregation could be 
overcome .(a)

Would the decisions that were left in the hands of the central planners be 
any more efficient than those being made at the moment? Some years ago in 
Yugoslavia it was fashionable to argue that while current decisions should 
be left to the enterprises themselves, investment should continue to be 
planned, a doctrine popular with some economists. Experience has shown, 
however, that many of the investment decisions taken by the planners were 
wasteful.19 Volkonsky suggests dealing with the frequently arbitrary nature 
of the decisions made by the planners by making them take exams in 
economic-mathematical methods.20 Chernyavsky, who is head of a sub­
department of Gosplan, suggests that the less qualified officials should 
give way to better qualified ones.21 In effect what some of the mathematical 
economists are suggesting is that many of the existing planning and econ­
omic officials be replaced by the mathematical economists and their pupils. 
Only in this way, it is argued, can rational decision making be achieved. 
The existing economic and planning officials are unlikely to view this pro­
cess with favour.

(a) The concept of indirect centralisation was developed by the late Professor 
Novozhilov. For a Western study of an indirectly centralised economy see the 
paper by Arrow and Hurwicz in Pfouts R. (ed) Essays in econorrttcs and econo­
metrics (Chapel Hill n.d.).
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3. What is the most useful economic 
interpretation of the linear 
programming problem?

X <x"

‘There are two ways of increasing the efficiency of the work of a shop, 
an enterprise, or a whole branch of industry. One way is by various 
improvements in technology; that is, new attachments for individual 
machines, changes in technological processes, and the discovery of new, 
better kinds of raw materials. The other way — thus far much less used — 
is improvement in the organisation of planning and production. Here are 
included, for instance, such questions as the distribution of work among 
individual machines of the enterprise or among mechanisms, the correct 
distribution of orders among enterprises, the correct distribution of differ­
ent kinds of raw materials, fuel and other factors.’

L.V. Kantorovich (1939) '

In his seminal work Mathematical methods for the organisation and plan­
ning of production (1939) Kantorovich argued that the economic interpret­
ation of the new method of solving a class of extremal problems which he 
had discovered was that it was concerned with one of the two ways of 
raising efficiency in production planning. One way of raising efficiency, he 
argued, was concerned with replacing obsolete methods of production by 
new, more advanced technologies. The other way of raising efficiency was 
by reallocating resources between existing technologies. It was to this latter 
type of problem that his new method was relevant.

The distinction which Kantorovich appears to have had in mind can be 
illustrated in the following way. Compare two factories A and B, which start 
off with identical resources and identical technologies. It is perfectly poss­
ible that factory A where resources are always allocated efficiently (i.e. 
where given the available resources and technology the output produced is 
always on the efficiency frontier) produces less in period 5 and all sub­
sequent period than factory B where resource allocation is inefficient (in the 
sense that the output produced is less than that which would have been 
possible with a better organisation of production) but where technical pro­
gress is taking place. Such a situation is shown in table 3.1.

Table 3.1 Allocative efficiency and technical progress

Factory A Factory B
Resources Technology Output Resources Technology Output 

b A ’ x b A’ x'
x> x 

X
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where is the amount of the Ith commodity produced (if > 0) or used 
up (if Oij < 0) by the jth activity when it is operated at the unit level.
Each column provides information about a particular activity. Each row pro­
vides information about the utilisation of a particular commodity in the sys­
tem. A plan p = (A,, A2 .. .. A^) is a list of numbers characterising the 
intensities at which the activities are operated in the planned period. With 
a plan p = (A,, A2 ... A„) the various commodities are produced in 
quantities

a i2

The two good's case can be represented diagrammatically as in figure 3.1.
Kantorovich’s new method, he appears to have been arguing in 1939, was 

relevant to the problem of increasing efficiency by eliminating waste, but 
not relevant to the problem of increasing efficiency by introducing new tech­
niques of production.

This sharp distinction between the two ways of raising efficiency in pro­
duction planning, which was originally made by Kantorovich, and subsequentlj 
emphasised by Gerchuk2 and Vainshtein,3 seems to the present writer to 
have been a very useful one, for two reasons. First, interpreting linear pro­
gramming as being concerned with one of the two methods of raising 
efficiency in production planning enabled Kantorovich to delineate the areas 
where its application could bring about useful gains in efficiency — produc­
tion scheduling, the organisation of transport, the cutting of sheets of ma­
terials, the utilisation of arable land. The application of linear programming 
to raising efficiency throughout the world since then has been most useful 
precisely in those fields pointed out by Kantorovich in 1939. Secondly, al­
though it is possible to expand programming models to include such ques­
tions as the optimal allocation of resources to research and development, 
it is as yet unclear whether this helps raise efficiency or increase understand 
ing, or whether it merely hampers understanding to treat the creation of new 
technologies, training the labour force and geological exploration in this 
way, although it is abundantly clear that the application of linear program­
ming to those areas where it is applicable according to Kantorovich’s 1939 
interpretation does enable efficiency to be increased.

Subsequently Kantorovich reinterpreted linear programming as a model of 
national economic planning, both current and perspective. This interpret­
ation can be presented as follows. Consider an economy in which production 
takes place in discrete time periods. The problem of drawing up an optimal 
plan for any period is the problem of maximising the volume of output, given 
the technology which exists, the resources which are available, and the 
required relative outputs.

The technology can be represented by the matrix

i = 1 ... m

if Xi > 0 the ith
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if x< = 0 the Ith commodity is an intermediate good, and 
if .< 0 the Ith commodity is an input.

It is required that

plan, such that

(1)

Xfc+i _ xk+Q 

r*+l rk+q

(i.e. the outputs must be produced in fixed proportions)

%-(i = 1 ... m, j = 1 ... n), ^(i = 1 ... k)
Ti> 0 (i = k + 1, ... k + q\ m = k + q)

(i.e. given the technology, the resources and the requirement that the sys­
tem be productive)

It is required to find a vector p = (X„ X2 ... X^, i.e. a

> 0 i = 1 ... n

(i.e. no activity be operated at a negative level)

Xi Z i = 1 ... k (2)

(i.e. the quantities of inputs used up in the process of production may not 
exceed the inputs available at the beginning of the process of production.
xif bi < 0)

Xi >

where is the quantity of the ith good available at the start of the process 
of production (if bi < 0) or the quantity of the ith good required at the end 
of the process of production (if > 0); (i.e. the resources used up in the 
process of production must not exceed the resources available, and final 
products must be produced in not less than the required quantities). Note 
that the technological assumptions are such as to rule out increasing returns 
to scale, indivisibilities and externalities.

The mathematical formulation is :
Given the real numbers

z = max

(i.e. the volume of output is maximised).
A plan which satisfies (1) and (2) and (3) is called feasible, and one 

which satisfies (1) - (4) optimal.
Now consider the problem of compiling an optimal plan not just for one 

period but for many periods. This is a natural extension of the previous 
problem. The problem of drawing up an optimal perspective plan is the prob­
lem of choosing an intensity vector for each of the time periods in such a 
way that there is no other feasible intensity vector the output associated 
with which is greater than the output associated with the optimal intensity 
vector, subject to the technology which exists in each period, and the 
resources available at the commencement of the process of production.

In the dynamic case the technology can be represented by the T matrices
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xi
An output vector

(a) Koopmans’ main writings in this field are, T.C. Koopmans, Analysis of produc­
tion as an efficient combination of activities, in T.C. Koopmans (ed) Activity 
analysis of production and allocation (New York 1951) ; T.C. Koopmans, The 
efficient allocation of resources, Econometrica 1951; and T.C. Koopmans, 
Three essays on the state of economic science (New York 1957) essay 1.

a = i... n 
where aij is the amount of the i 01 commodity produced by the Jth activity 
in the period (if a/j > 0) or used up by the 7 th activity in the tth 
period (if < 0) when the Jth activity is operated at unit level. As 
before the intensities must be non-negative, the resources used up must not 
exceed those available at the start of the process of production, and no out­
put may be produced in less than the required relative quantities. A plan 
pe = (X,, X| ... X£; t = 1 ... T) is optimal if there does not exist an 
alternative feasible plan p'1 = (X/£ , X* ... X* ) in which all the outputs 
are produced in greater quantities, i.e. a plan p£ is not optimal if

= E aii < E ai, *■'} = <£ i = k + 1, ... k + q 
,=' t = 1 ... T

where x/ is the output of the Ith commodity in the 1th period with plan p£, 
and x<e is the output of the ith commodity in the 1th period with the feasible 
alternative plan p'e.

This new, enlarged, interpretation of the economic significance of the 
linear programming problem has come in for criticism on two main grounds, 
the first concerned with its maximand, and the second with its choice of 
variables to optimise.

Kantorovich’s maximand has been much criticised. Whereas Koopmans(a) 
defines an output vector x as efficient if there is no other feasible output 
vector x' such that x' - x is either positive or semi-positive, Kantorovich 
assumes that the relative output pattern has been fixed by the planners, so 
that the problem is to choose between output vectors x, x', x", where

x?
xi ~

x is preferable to any other feasible output vector x' if 
x > x', i.e. if x - x‘ is positive. Kantorovich’s maximand is unique, 
Koopmans’ is not. (Koopmans has to introduce additional criterion, Pareto- 
optimality, to select the optimal output, given the distribution of income, 
from the efficient outputs.) For an individual factory in the administrative 
economy it makes perfectly good sense to assume that the assortment 
pattern is given (by the planners), but for the whole economy it makes much 
less sense. The criticism of Kantorovich’s maximand has given rise to a 
prolonged debate in the Soviet Union on the appropriate objective function 
in national economic planning.4 It is far from clear how to construct a 
national economic objective function which represents anything more than a 
formulation which the research workers who do the calculations regard as
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The original economic interpretation of the linear programming offered by 
Kantorovich was that it was concerned with one of the two ways of raising 
efficiency in production planning. This interpretation was a very fruitful 
one. It enabled Kantorovich to delineate an important class of economic 
problems to which his new method was relevant, and the subsequent appli­
cation of this method to these problems throughout the world has led to use­
ful increases in efficiency. Subsequently Kantorovich offered an enlarged 
interpretation of the economic significance of his method, according to

generating acceptable answers. Furthermore, the idea that this approach 
helps the solution of such questions as the division of the state budget 
between, say, defence and medical care, remains to be demonstrated.

Kantorovich’s choice of which quantities to take as exogenous and which 
variables to optimise, has also come under fire. In their classic paper 
entitled ‘Optimal models of perspective planning’ which was written, inter 
alia, to refute the notion that linear programming is purely static and to dem­
onstrate its applicability to dynamic problems, Kantorovich and Makarov 
write:

‘The expenditure norms in the activities, in particular when one is making 
forecasts for future years ... in reality are stochastic quantities, known 
only with a certain probability, or more precisely for which one can give 
only a certain probability distribution.

Therefore the problem of compiling the plan should be treated as a 
problem in stochastic programming.’ 5

In other words, technical progress is to be treated as an exogenous factor 
and the main problem of perspective planning is the best allocation of 
resources between activities that happen to be in existence, for which one 
estimates probability distributions. Schmookler has commented on this type 
of argument as follows :

‘With few exceptions generations of economists regarded technical prog­
ress analytically as an exogenous variable. Not knowing its precise link­
ages, they could not make of it a dependent variable in their analysis. 
With the passage of time, however, economists came actually to believe 
that its causes lay in other domains of human behaviour and therefore 
should in principle be treated the same way as earthquakes. Now there 
undoubtedly is some exogenous component in technical change, but there 
is also an endogenous one (a fact which was recognised, to cite just a 
few examples, by Smith, Mill, Marshall and Hicks). What is more, recent 
evidence suggests that the endogenous component is usually dominant, at 
least in modern economies The production of new technology is itself 
an economic activity. It represents in essence the mobilization of 
society’s creative energies to relieve the scarcities which existing re­
sources and products cannot. Far from being an exogenous variable, it is 
one of the most interesting endogenous variables of them all.’ 6
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which it represents the process of national economic planning, both current 
and perspective. This new interpretation, unlike the old one, has not so far 
led to the calculation of numerical optimal plans the implementation of 
which has led to useful increases in efficiency. The expansion of his in­
terpretation to current national economic planning appears to have been 
motivated largely by a desire to demonstrate the relevance of the optimality 
conditions for the economic mechanism. The extension of his interpretation 
to perspective national economic planning appears to have been motivated 
largely by a desire to demonstrate the usefulness of a rate of interest in 
investment planning. These demonstrations are considered in the following 
chapter.
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4. How the study of linear programming 
leads to proposals for reforming the 
economic mechanism

‘The rather inappropriate mathematical methods which have been 
employed (at all levels of mathematisation) by the school of Cournot and 
Walras — and Marshall — ... caused it to appear that the price system is 
just one way of organising an economy efficiently; that it is, in a sense, 
exterior to the economic problem, something that is brought in from out­
side. What the linear theory has shown — and this, speaking as a theor­
etical rather than a practical eccnomist, seems to me to have been its 
greatest service — is that, so long as the convexity assumptions hold ... 
the price mechanism is something that is inherent. It does not have to be 
invented, or brought from outside. It belongs.’

(2)
(3)
(4)

J.R. Hicks' 

‘The most important achievement of world economic mathematical science 
is the strict proof that, on fairly wide assumptions, such a system of 
prices [i.e. equilibrium prices] exists, and that it is possible to establish 
a system of decentralised optimal control on the basis of market relation­
ships.’

Prices have a major role to play in a planned socialist economy as 
guides to efficient resource allocation.
The price formation method traditionally employed is inadequate.
The price formation formula traditionally employed is inadequate.
Rent payments for the use of land and other natural resources have 
a major role to play in a planned socialist economy as guides to 
efficient resource allocation.

A charge for the use of capital goods has a major role to play in a 
planned socialist economy as a guide to efficient resource allocation. 
A charge for the use of scarce types of labour (or subsidies for the 
use of surplus types of labour) has a major role to play in a planned 
socialist economy as a guide to efficient resource allocation.
The appropriate criterion for guiding and evaluating the work of 
enterprises in a planned socialist economy is profit.
Investment appraisal decisions should make use of a rate of interest 
to make costs and benefits at different times comparable.

V.A. Volkonsky2

The purpose of this chapter is to explain how the study of linear pro­
gramming has led some Soviet economists to nine important policy conclu­
sions :

(1)
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Min 
ST

i = 1 ... k
i = k + 1, ... k + q

(i.e. the valuation of factors of production which do not limit production 
and of outputs produced in excess of requirements, is zero).

Policy conclusions (l)to (7) above are derived from this
theorem.In view of the economic importance of these conclusions, the
(a) These multipliers are the variables of the dual problem. Kantorovich proved 

that a necessary and sufficient condition for the existence of an optimal sol­
ution to the problem

(i.e. the multipliers are non-negative)

3 Ci > 0 i = k + 1, ... k + q 

(i.e. at least one of the outputs has a positive valuation) 
m 
E atj ct $ 0 j = 1 ... n 

(i.e. for every activity the valuation of the outputs is less than or equal to 
the valuation of the inputs) 

m 
X “ij C; = 0 if Xj > 0

(i.e. for the activities used, the valuation of the outputs is equal to the 
valuation of the inputs used up)

if Xi > bi 
or Xi > TiZ

In the course of working out a solution to a problem in the organisation 
of production presented to the Institute of Mathematics and Mechanics of 
Leningrad State University in the 1930s, Kantorovich discovered a new 
method of solving a certain class of extremal problems.3 Assuming that a 
feasible plan exists, and the problem is not set in the Land of Cockaigne, 
then the following theorem characterises the optimal plans calculated in ac­
cordance with this method.
Theorem. For a feasible plan p = (A, ... A^ to be optimal it is necessary 
and sufficient that multipliers c, ... cm exist such that

Ci > 0 i = 1 ... m

(9) Devolution of decision making has a useful role to play in a planned 
socialist economy.

Max ex 
ST Ax £ b 

was the existence of multipliers y with the properties stated above. The duality 
theorem states that if either of the problems

Max ex Min by
ST Ax < b ST Ay > c

has a solution then both have a solution and the values of the two programmes 
are the same. If either programme is not feasible then neither has an optimal 
solution. From the economic point of view it is the properties of the multipliers, 
that is of the variables in the dual problem, that are important.

From a geometrical point of view these multipliers are the coefficients ot the 
variables in the equation of the hyperplane which touches the cone of feasible 
outputs at the efficient point.
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way that the policy implications of this theorem were explained by 
Kantorovich and his followers is examined in detail below.

(a) J. Stalin, Economic problems of socialism in the USSR (Moscow 1952) p. 20. 
Stalin did offer another reason for the operation of the law of value under 
socialism, the existence of a retail market (ibid p. 23) but his emphasis was on 
the reason given in the text. (Stalin also suggested, with particular reference 
to a future socialist Britain, that foreign trade might be another reason fa* the 
existence of prices wider socialism. See ibid pp 14—15.)

Linear programming and prices

In Economic problems of socialism in the USSR (1952) Stalin repeated the 
familiar Marxist-Leninist argument that price-market relationships in a 
socialist economy are a relic of capitalism, the persistence of which in a 
socialist economy is due to the existence side by side with the socialist 
sector of a cooperative sector (the collective farms), and that these price­
market relationships are destined to wither away under communism. ‘At 
present the collective farms will not recognise any other economic relation 
with the town except the commodity relation — exchange through purchase 
and sale. Because of this, commodity production and trade are as much a 
necessity with us today as they were thirty years ago, say, when Lenin 
spoke of the necessity of developing trade to the utmost.

Of course, when instead of the two basic production sectors, the state 
sector and the collective farm sector, there will be only one all-embracing 
production sector, with the right to dispose of all the consumer goods 
produced in the country, commodity circulation with its “money economy*, 
will disappear, as being an unnecessary element in the national economy. 
Seventeen years later, writing in the journal of TSEMI, three Soviet econ­
omists argued that the existence of the price mechanism under socialism 
is not a result of the coexistence of two forms of ownership which is doomed 
to disappear under communism, but an integral part of an optimally function­
ing economic system.5 From a mathematical point of view this is simply an 
application of the Kantorovich theorem, the multipliers c» being regarded 
as prices. The purpose of this section is to explain how Soviet mathematical 
economists have presented the case for regarding price-market relation­
ships as an integral feature of an optimally functioning economic system to 
their non-mathematical colleauges.

Kantorovich has explained the usefulness of prices in a planned socialist 
economy by means of examples such as the following.6 Consider the 
following planning problem. Two articles have to be put into production, 
No. 1 and No. 2. The requirements for both are unlimited but it is necessary 
that they should be produced in a fixed ratio, e.g. twice as much should be 
produced of article No. 1 as of article No. 2.

Each of these goods may be put into production at factories of types A, 
B, C, D and E. The number of factories of each type and the production 
capacity/month for articles No. 1 and No. 2 are given in table 4.1.



Table 4.1 Data for production scheduling problem

(1) (2)

No. 1

Table 4.2 A feasible plan

Article No. 1 Article No. 2

935 0002100000
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Aggregate 
output

(a) Kantorovich refers to these opportunity costs as ‘relative labour content’. They 
are the rates of transformation of one output into another.

Type of 
factory

A 
B 
C
D 
E

Type of 
factory

A
B
C
D
E

No. of 
factories

5
3

40
9
2

No. of 
factories

100 000 
400000 

20000 
200000 
600 000

100 000
800 000
200 000 
400000
600 000

for article
No. 2

15 000 
200000

2 500 
50000 

250000

No. of 
factories

4 
1 

30
7 
1

0.15 
0.5 
0.125 
0:25
0.41

Aggregate 
output

60000 
200000 
75 000 

350 000 
250 000

6.7
2
8
4
2.4

1
2
10
2
1

(6)
Opportunity 

cost of 
article 
No. 2

(5)
Opportunity 
cost<a) of 
article

(3) (4)
Production capacity 

of each factory 
for article 

No. 1

It is possible to compile another plan which in the output of both the 
first and the second article is smaller — an inferior plan. This is set out in 
table 4.3.

There is a great variety of feasible plans. How can we choose the optimal 
one?

Suppose that we turned all the factories over to producing article 1, we 
would produce (from table 4.1) 5 x 100000 + 3 x 400000 + 40 x 20000 + 
9 x 200000 + 2 x 600 000 = 5500 000 units of article No. 1. But we also

The entries in columns 1—4 contain the original data of the problem. The 
entries in column (5) are derived by dividing the entries in column (4) by 
the corresponding entries in column (3). The entries in column (6) are 
obtained by dividing the entries in column (3) by the corresponding entries 
in column (4).

The problem is to compile production plans for the factories in such a way 
as to maximise output, given the desired assortment pattern. How can we 
solve this planning problem? One way would be to satisfy approximately the 
required assortment pattern within each group of factories, as is done in the 
plane represented by table 4.2.



Table 4.3 An Inferior Plan

5
3 1200000

1

32

We will have to switch over some more factories. The second highest oppor­
tunity cost is in factories of type E. Therefore we switch over the two E 
factories.

Type of 
factory

A 
B 
C 
D 
E

Aggregate 
output

40
9
1

Article No. 1
No. of 

factories

Article No. 2
No. of 

factories

600 000
1800000

100000 
450000 
250000 
875 000

Output of 1
4300000 - 1200000 = 3100 000

Output of 2
1100000 + 150000 = 1250000

Output of 2
600000 + 500000 = 1100000

Output of 1

3100000 - 600000 = 2500000

Output of 1

5500000- 1200000 = 4300000
Output of 2

3200000 = 600000

Aggregate 
output 

75 000

require article No. 2. Consequently, some of the factories must produce 
article No. 2, as a result of which we will have less of article No. 1. Which 
factories should we switch over to producing article No. 2?

If we switch factories of type A from producing No. 1 to producing No. 2, 
for every unit of No. 1 sacrificed we gain 0.15 units of No. 2; if we switch 
factories of type B for every unit of No. 1 sacrificed we gain 0.5 units of 
number 2; if we switch factories of type C for every unit of article No. 1 
sacrificed we gain 0.125 units of article No. 2; similarly we gain 0.25 with 
type D and 0.41 with type E. It makes most sense to switch factories of 
type B over from producing article No. 1 to No. 2 because it is in factories 
of type B that the opportunity cost of article No. 1 is highest.

If we use the three B factories to produce article No. 2 then

We still have not met the required assortment pattern. The third highest 
opportunity cost is in factories of type D. Accordingly we switch over three 
factories of type D.



This is the optimal plan.

Table 4.4

5
600 0003

2500000

The new target is

3000000 a + 1000000 x 4a = 7000000 a
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Type of 
factory

40
6

800000 
1200000 3

2

Aggregate 
output

A 
B 
C 
D 
E

Hence not only is the new plan feasible, but we can adopt a plan which con­
tains more of both outputs. We have used the shadow prices in order to 
judge the rationality of a possible plan.(a)

The shadow prices can also be utilised to evaluate the rationality of 
using a proposed new technology. Suppose that a new technology is proposed

Article No. 1
No. of 

factories

150 000
500 000

1250 000

Aggregate 
output

500 000

The optimal plan furnishes an appreciably higher output than the plans in 
tables 4.2 and 4.3.

We found the optimal plan by comparing opportunity costs. The only type 
of factory where both articles are produced in the optimal plan is D. There 
the opportunity cost of 1 unit of article No.2 is 4 units of article No.l. That 
is, when we switch factories of type D over from producing article No. 1 to 
producing article No. 2, for every unit of No.2 gained, 4 units of No. 1 must 
be sacrificed. In the optimal plan, both articles No. 1 and No. 2 are produced 
in factories of type D, i.e. in the optimal plan the relative valuation of 
articles No. 1 and No. 2 is, one unit of article No. 2 is 4 times more valu­
able than 1 unit of article No. 1. Let the valuation of one unit of No. 1 be a, 
and of No. 2 be 4a. Call these valuations (4:1) ‘shadow prices’.

These shadow prices can be used as a guide to rational decision making. 
This can be shown by the following example. Suppose that the previous plan 
(article No. 1 — 2 500 000 units, article No. 2 — 1250000 units) is changed 
and a new task is set, namely, article No. 1 — 3 000000 units, article 
No. 2 — 1 000000 units. Is this plan feasible? The value of the old plan in 
shadow prices is

(a) This method of evaluating an alternative plan, which is given by Kantorovich, 
does not work in general. (It works in this case, as explained in the 
conclusion, because the alternative plan is not one such as c.)

The Optimal Plan

Article No. 2

No. of 
factories

2 500 000 a + 1250000 x 4a = 7500000 a
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Linear programming and the price

The traditional method of price formation was for wholesale prices to be 
fixed at irregular intervals (1955, 1967) by state organs. The study of 
linear programming shows that the optimal prices continually alter in accord­
ance with changes in the conditions of production and in accordance with 
changes in demand, and lead to proposals for more flexibility in price form­
ation.

‘Analysis of economic-mathematical models of planning inevitably leads 
to the conclusion that efficient planning decisions can receive a correct 
social evaluation only when there exist real prices. By this we mean prices 
which arise as a result of the action of an objective mechanism, providing 
social recognition of the cost of production and the usefulness of a given 
good ... These conditions require a considerable strengthening of the 
flexibility of prices, which it is necessary to use for active influence on 
the proportions of production and for overcoming the scarcities of particular 
types of output. Flexible prices allow many tasks of the current regulation 
of the physical proportions of the economy to be performed considerably 
better than this is done by the contemporary practice of planning. ’8

Linear programming and the price

Traditionally, enterprise wholesale prices were fixed on the basis of costs 
(i.e. labour and material costs and depreciation) plus a small profit margin 
expressed as a percentage of cost. A number of Soviet economists consider 
that it follows directly from part (4) of the Kantorovich theorem that this is 
incorrect because it ignores capital intensity and the use of scarce natural 
resources as price forming factors, and hence prices formed on the basis of

(a) Stalin recognised that prices have a useful role to play in a socialist economy 
as guides to efficient decision making (Stalin op cit pp 23—25). Nevertheless, 
he regarded this as a transitory phenomenon, which would disappear with the 
transition from socialism to communism, and not a very important one.

so that a factory of type E can produce 550000 units of No. 1 and 150000 
of No. 2. Is it rational to introduce this technique of production? The value 
of the output of a factory of type E in the optimal plan was 250000 x 4a = 
1000000 a. The value of output if the new technique is used is 
550000 a + 150000 x 4a = 1150000 a. Hence it is desirable to use the 
new technology.

These examples indicate ‘that prices are indispensable also in a planned 
economy’. In the particular problem examined there was no private owner­
ship of the means of production and the economy was planned, nevertheless 
‘prices arose naturally and turned out to be necessary and useful’.

Conclusion
The study of linear programming has introduced into Soviet economic 
thought the idea that prices have a role to play in a socialist economy as 
guides to efficient decision making which is both permanent and important.
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Linear programming and rent

Traditionally Soviet enterprises have not had to pay for the use of land or 
natural resources.(B> Rent payments for the use of scarce natural resources 
were introduced as part of the reform, and the further development of this 
principle is currently very topical. The optimal planners explained the need 
for such payments by means of simple examples such as the following.

A farm has three pieces of land of varying fertility. 11 The best piece, 
size 200 hectares, can yield 25 centners per hectare, the middling one, 
size 500 hectares, can yield 20 centners per hectare, and the worst piece 
of land, size 400 hectares, yields 15 centners per hectare. Labour costs 
per hectare on each piece of land are 3 man days, and the resources

the traditional formula are unable to guide decision makers to optimal sol­
utions.

Terekhov has explained that part (4) of the Kantorovich theorem means 
that ‘for those activities utilised in the optimal plan, the valuation of outputs 
equals the sum of the valuation of inputs. If the only limited resource is 
labour, then the valuation of output is determined by the shadow prices of 
labour inputs.

In the general case, when various kinds of resources figure in the model, 
the valuation of output includes : labour costs, material costs (e.g. fuel and 
energy), differential rent for natural resources (in those cases where they 
are utilised in production), the hire valuation of machinery and other items 
of capital equipment. Labour and material costs are usual cost elements, 
only here they are reckoned at their shadow prices. Differential rent and 
hire valuations for capital equipment are formed out of net income, created 
by surplus labour (except-for depreciation, which is included in the hire 
valuations but is a part of the cost of production and not net income). On 
the whole the valuation of output in the optimal plan is similar to the for­
mula for the price of production : costs of production plus profit, proportional 
to capital employed .. .’9

A feature of the reform strongly supported by the optimal planners was a 
switch in the formula for forming enterprise wholesale prices from cost (i.e. 
labour and material costs) plus a profit margin expressed as a small per­
centage of cost, to cost plus a profit margin expressed as a substantial per­
centage (usually 15 per cent) of the value of the capital employed, a move 
in line with the suggestions of the optimal planners (and also of those econ­
omists who advocated the price of production as a general base for price 
formation), but not altogether satisfactory from their point of view (because 
the allowance for the use of capital equipment should take the form of rent 
charges reflecting the scarcity of particular types of means of production 
rather than an economy wide average rate of profit).10

(a) ‘An exception is the establishment in 1949 of stumpage payments for uncut 
timber, which were fixed at 46 kopecks per cubic metre and cover only 25—30 
per cent of the costs connected with forestry, and clearly, in no way stimulated 
the efficient processing of timber.’ 12
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0.04
0.05
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(a) In Marxist—Leninist political economy differential rent is divided into two 
categories, differential rent I and differential rent II. Differential rent I is the 
differential rent created by natural conditions (e.g. location), while differential 
rent II is differential rent created by man (e.g. applying investment to land).

Middling 
land

0.07
.0.2 
1

Volume of 
resources

200
500
400

3 0000.12 
1

0.15 
1

available are 3000 man days. For simplicity assume that the non-labour 
resources (seed, fertilisers, machines) are used in equal quantities per hec­
tare on all three pieces of land, and are available in abundance and do not 
limit production. The data can be represented by table 4.5.

Table 4.5 Resources, Costs, Output

Expenditure/unit of output
'Best Middling Worst 
land land land

Land
Best (hectares)
Middling (hectares)
Worst (hectares) 

Labour (man days) 
Output

Each column indicates the inputs necessary to produce 1 centner of wheat 
on that type of land. For example, the second column indicates that to pro­
duce 1 centner of wheat on the middling land requires 1/20 = 0.05 hec­
tares of land, and 3/20 = 0.15 man days. In order to maximise output, the 
optimal solution is to use 600 man days on the best land, 1500 man days on 
the middling land, and 900 man days on the worst land. Total output is 
19500 centners, and 100 centners of the worst land are superfluous.

Solving the dual problem, the shadow prices are, for labour 5, for the best 
land 10, for middling land 5, and for the worst land 0.

‘Differences in the fertility of the pieces of land results in the fact that 
varying quantities of labour are expended per unit of output, at the same 
time that the expenditures of labour per hectare are identical. Utilisation 
of the middling land rather than the worst saves 0.05 man days per centner 
of output, and per hectare the saving is 1 man day. The use of a hectare 
of the best land saves two units of labour in comparison with expenditures 
on the worst land, and the shadow price of 1 hectare of the best land is 
twice the valuation of 1 man day of labour.

Hence, the shadow prices of pieces of land of different fertilities 
reflect the saving of labour resulting from production on the best and 
middling pieces of land rather than on the worst piece. With identical ex­
penditures of labour and means of production per unit of sown area the 
shadow prices indicate the quantity of differential rent /(a) caused by 
differences in the fertility of the pieces of land.

In our example, if we let the valuation of 1 man day of labour be equal 
to 5 roubles, then the differential rent from 1 hectare of the middling land 
is 5 roubles, and from 1 hectare of the best land, 10 roubles. Including
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use of

differential rent in the valuation of output equalises costs per unit of 
output on pieces of land of different fertility, making them the same as 
costs on the worst piece of land the utilisation of which is nevertheless 
required in the plan for the satisfaction of the needs of society ...

At the present time, in point of fact, the direct calculation of differen­
tial rent does not take place. Of course, rent is both created and 
distributed, partly it accrues to the state and partly it remains at the dis­
posal of the enterprises. The extraction of rent, however, takes place not 
by a direct but by an indirect method, via the system of zonally 
differentiated procurement prices for agricultural products, income tax on 
the collective farms, and deductions from the profits of state enterprises. 
This system is inadequate for equalising the economic conditions in 
which enterprises are working.

The practice of the economic calculation of land is also unsatisfactory. 
The methods which are used for this are cumbersome, insufficiently pre­
cise, and permit elements of subjectivism. They are usually not connected 
with the rent created on qualitatively different pieces of land, and land 
is evaluated by an abstract system of marks.

The direct calculation of differential rent helps the solution of a num­
ber of problems. It opens up the possibility of fixing rent payments to the 
state for those enterprises which use relatively better natural resources 
and land. This creates real equality in the conditions of enterprises in 
agriculture and mining regardless of differences in their natural endow­
ments. Their relations with the state can be established more correctly. 
The payment of rent is a stimulus for the rational utilisation, better main­
tenance, and safeguarding of natural riches. An objective index for the 
comparative economic evaluation of land, and also raw material deposits, 
forests and other natural resources, is created. Rent payments will also 
serve as an important accounting index in the enterprises’ own calcu­
lations.’

Linear programming and a charge for the use of capital goods

Traditionally, Soviet enterprises have not had to make any payment for the 
use of capital equipment. In this section it will be shown how the study of 
linear programming has led some Soviet economists to advocate the intro­
duction into Soviet planning practice of a charge for the use of capital goods.

Consider the choice between the use of manual labour and of machinery 
to accomplish a particular task, e.g. the building of a dam, which must be 
complete in a hundred days.13 Assume that the task may be divided into 
four types of operations. For example one type of operation might be move­
ment of earth from A to B. The data of the problem is summaraised in table 
4.6.

The meaning of this table is as follows. Take row 1. Assume that this 
operation is the movement of earth from A to B. Then the first row states 
that the movement of 2 000 000 kgs of earth from A to B requires
2 000 000/40 = 50 000 man days, or 500 workers/day for 100 days at a cost



Type 
of 

oper­
ation

I 
II 
III 
IV 
V

2000000 
1500000 

200000 
40000000

2 500000

Volume of 
operations

Cost/ 
unit

1000 
500 
50 

10000 
500

Cost/ 
unit

0.6
3.0
7.0
0.15
1.5

0.2
1.2
1.0 
0.05
0.3

No. of machines 
necessary to 
carry out the 
total volume 
of operations 
in 100 days

20 
30 
40 
40 
50

Table 4.6 Data for choice between manual and mechanised methods

By machine 

Daily 
output

By hand 

Daily 
output

40 
10
4 

200 
20

of 2000000 x 0.6 = 1.2 million roubles. The same volume of work can be 
accomplished in 2000000/1000 = 2000 machine days, or 20 machines/day 
for 100 days at a cost of 2000000 x 0.2 = 400000 roubles. Similarly for 
the other operations. In all five types of operation, the use of manual labour 
is more costly than the use of modernised methods. Unfortunately only 100 
machines are available and 180 would be required for the entire work to be 
carried out by machinery. On which operations should machines be used and 
on which manual labour? This is a typical problem in optimal planning.

At first sight it might seem that machines should be utilised where they 
would result in the highest reduction in costs as compared with work carried 
out by hand, say for type III operations for which the cost is seven times 
lower. Such a solution, however, is superficial, and will not lead to an 
optimal plan.

In order to arrive at an optimal solution we calculate for each type of 
operation by how much the use of machines rather than manual labour will 
reduce costs/day. The saving/unit of a type I operation is 0.6 — 0.2 roubles/ 
unit of operations. As a machine can do 1000 units of type I operations/day, 
the daily saving by substituting one machine for the corresponding number 
of workers is 1000 x 0.4 = 400 roubles. Similarly for type II operations 
the daily saving is 900 roubles, for type III operations 300 roubles, for type 
IV operations 1000 roubles and for type V operations 600 roubles. From 
this it is clear that a machine should first of all be used in operation IV, 
and then in operations II, V, I and III. To complete type IV operations in 
100 days, 40 machines are necessary, for type II operations 30 machines are 
necessary, and for type V, 50 machines. Thus all the machines are exhausted. 
A part of type V operations (and all type I and II) has to be undertaken by 
manual labour.

In this manner the optimal plan of table 4.7 is calculated. We obtained an 
efficient allocation of machines by comparing the saving resulting from the 
use of machines in the various operations. In type V operations, where both 
machines and mdnual labour are used, the saving/day resulting from the use 
of machinery is 600 roubles. If an additional machine can be obtained for 
less than 600 roubles, then it is rational to obtain it. Conversely, if someone 
offers more than 600 roubles for the daily use of a machine, it is rational 
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Table 4.7 The Optimal Plan

500 2 000000 1200000
180000030 1500000

500 200 000 1400 000

500 1000 000
1500Total 100 4 250000

Table 4.8 Cost calculations (with hire valuations regarded as costs')
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Type 
of 

oper­
ation

I 
II 
III 
IV 
V

Types of 
operations

I
II
III
IV
V

No. of 
workers

Full cost when 
using machines 

(including hire valuations) 
in roubles/unit

0.8
2.4

13.0 
0.11 
1.5

No. of 
machines

40
30

Cost when working by 
hand in roubles/unit

40000000
1500000

0.6
3.0
7.0
0.15
1.5

2000000
450000

Cost (in 
roubles)

Cost (in 
roubles

It is at once clear that the manual methods are only cheaper for operations
I and III, and that for operations type V the two methods are equally costly.

‘Hence if in the calculation of cost a correctly determined hire valuation 
is included in the expenditure on a machine, it is possible to be guided in 
the choice of equipment by the principle of least cost (principle of profit­
ability) and each operation will be performed by the method showing the 
lower cost.’ 14

The use of these hire valuations can guide a decision maker to rational 
decisions, as the following example shows. Suppose that one of the machines

By hand 
Volume of 
operations

By machine 
Volume of 
operations

1500 000
4100 000

(a) The Russian phrase is prokatnaya otsenka. The hire valuation of a unit of 
equipment is simply the shadow price of a unit of that equipment, the value to 
the optimal plan of an additional unit of that type of equipment. Kantorovich 
uses the term ‘hire valuation* because this sum is the upper limit of the figure 
which it would be rational to pay for the hire of that machine, and the lower 
limit of the figure at which it would pay to hire out the machine. The equivalent 
Marshallian concept is quasi rent.

The shadow price of a unit of equipment is the marginal product of that type 
of equipment. By aggregating all the capital goods into one, and assuming sub­
stitutability, it is possible to confuse the saving made possible by ad­
ditional capital goods with the income of property owners (‘the marginal pro­
ductivity theory of profit’).

to accept the offer. 600 roubles represents the value to the optimal plan of 
an additional machine. Call this figure the ‘hire valuation’ of a machine/**

If costs are calculated with hire valuation counted as an additional cost, 
then table 4.8 is obtained.
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(a) Strictly speaking this is doubtful. Whereas the theory leads to the view that 
enterprises should pay to the state sums equal to the quasi rents produced by 
particular capital goods, in fact an arbitrary rate of interest is charged, which 
is the same for all the capital goods within an industry, and which varies 
between industries in order to avoid turning low profitability industries into 
loss making ones.

What does correspond more to the theory are the fixed payments which have 
been introduced in the economy to take account of specially favourable circum­
stances facing some enterprises.

has broken down and needs repairing. The time needed for the repair is 10 
days and the cost is 2000 roubles. It would be possible to repair the ma­
chine by a quicker method in 2 days but the cost in that case would be 
3000 roubles (because of the need to pay overtime and use more expensive 
materials). Is it desirable to use the quicker method? An optimal solution 
to this problem can be arrived at by the use of the hire valuations. The ad­
ditional cost of the speedy repair is 1000 roubles. The saving it leads to 
is 8 x 600 roubles = 4800 roubles. Therefore the use of the quicker (but 
more expensive) method is justified.

The hire valuations can also be used to work out the effect on costs of a 
change in the working day. Consider the proposal to reduce the working day 
from 8 to 7 hours. Assume that as a result labour costs/hour rise 14 per 
cent (daily wages remain constant) and the hourly productivity of a machine 
rises by 5 per cent (as a result of fuller utilisation owing to increased atten­
tion and the possibility of working at higher speeds). What is the economic 
effect of such a change? Take type V operations. Daily expenditure is now 
150 x 1.14 = 171 + 600 roubles hire valuation = 771 roubles. Output is 
500 x 1.05 = 525 units of type V operations. Costs per unit are 
771/525 = 1.47 roubles instead of 1.5 roubles. That is, the reduction in 
the working day actually reduced costs.

‘Hire valuations correspond to the principle of payment for capital which 
is being put into practice at the present time as part of the new system 
of planning and management of the national economy.(a> The state no 
longer provides the enterprises with machines and other capital goods 
free as it did formerly, but hires them out, receiving in exchange for 
their use a definite rental payment. If this payment is fixed on the basis 
of the shadow prices then it is determined by the national economic 
efficiency of the given type of equipment (the increase in total final pro­
duct of the national economy, or the saving in the whole mass of living 
labour, from the use of a unit of that equipment). In this case the enter­
prise will order equipment only in that quantity and use it in that regime, 
in which the total effect from its use will be no lower than the national 
economic effect. Otherwise the given process of production will'be loss 
making.

Payment for capital at the level of its national economic efficiency is 
an economic instrument for overcoming methods of economic management 
such as those under which at many enterprises equipment which has been 
ordered and received remains uninstalled for many months, lathes- and
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for payment for 
In a popular ex-

(a) A tentative step along the road mapped out by Kantorovich is the Regional 
Employment Premium introduced in the UK as part of the Selective Employment 
Tax.

machines stand idle, or are only half utilised, the coefficient of shift 
working scarcely reaches 1.2 — 1.5. When an enterprise has to pay an 
appreciable sum for all the equipment which it has, regardless of whether 
or not it is working, then even one hour of idle equipment (with a capital 
charge according to its hire valuation) will be as unprofitable as, let us 
say, an idle worker who receives full wages. Payment for capital will 
force the enterprises to devote their energies to the more efficient utilis­
ation of the capital which they already have, rather than to the receipt of 
additional fixed and circulating capital. In the better utilisation of exist­
ing productive capacity are contained immense reserves for raising the 
productivity of social labour and increasing the volume of output.’ 15

Linear programming and a charge (or subsidy) for labour

The study of linear programming has led some Soviet economists to the view 
that enterprises ought to make payments to the state for the use of scarce 
types of labour or receive subsidies from the state for the employment of 
surplus types of labour, in order to ensure the efficient allocation of labour 
resources/8* Formally, this is simply another application of part (4) of the 
Kantorovich theorem, and is exactly analogous to the case 
the use of scarce natural resources and capital goods.15 
position17 Kantorovich has put the matter as follows.

‘Women who are no longer young are doing road repair work. This hard 
work requires considerable physical effort. Alongside them stands a 
strong man, calmly watching their work and filling out work records. Even 
today this is not an unusual situation. The moral aspect and the ethical 
aspect, so to speak, and the economic aspect here are all cause for con­
cern.

It is well known that labour is the basic and prime source of public 
wealth and well being. The state’s economic might and the individual 
family’s prosperity both depend on how fully and effectively the country’s 
labour resources are used. If, let us say, thousands of women repair the 
roads while thousands of healthy young men.fill out forms and file papers, 
it is bad for both of them and harms the country as a whole. If the men 
took to repairing the roads, they would, of course, perform the work more 
effectively.

If each person were to work where he is most needed, where he could 
employ his efforts and talents more fully, all of us would receive far 
greater material benefits. And this can be achieved through a whole com­
plex of measures. In particular, through planning and proper vocational 
guidance for young people, as well as the use of economic levers.

Specifically, how can we solve the important task of the rational dis­
tribution of the labour force, how can we give the labour force a stake in
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this? Needless to say, economic measures are needed here. To solve 
this problem, I think we could take the following path. It is necessary to 
establish a system whereby enterprises pay money for the use of labour, 
as they do for fixed and working capital. This payment should be 
introduced in regions where there is a shortage of labour. Where there is 
a surplus on the other hand, the enterprises should be paid a subsidy for 
expanding production. Naturally, the enterprises would pay for the use 
only of types of labour in short supply.

How would this operate in practice? Let us say that a mine or metal­
lurgical combine is to be built. From the geological point of view, the 
most advantageous location for such an enterprise would be in Siberia. 
But already Siberia has a shortage of labour. New enterprises require 
chiefly young and middle aged men. Payment would have to be introduced 
for the use of their labour. The profit from new mines and ferrous metal­
lurgical plants in Siberia is so great, thanks to the wealth of natural re­
sources, that despite the payment for using the labour of these categories 
of workers, the enterprises will still be highly profitable. But this pay­
ment, established for a given locality, would resemble a lever regulating 
more rational and effective use of labour resources. Thereby labour re­
sources in short supply in the given locality would be sent wherever they 
could yield the greatest effect. On the other hand, these measures would 
compel the enterprises to strive for greater mechanisation and auto­
mation of production or to find other possibilities to replace heavy 
labour.

The introduction of such payments in the East, say, or in large cities 
in the centre of the country would compel the enterprise managements to 
reduce the use of categories of labour in short supply, wherever possible. 
On the other hand, it would make possible a better supply of personnel to 
up-to-date enterprises already in existence.

Now assume that we need to build a factory whose output requires 
great labour expenditure. Where should it be built? Obviously where there 
are reserves of labour, where a surplus exists. And if in these circum­
stances the enterprise hires women and older men, it would receive a 
subsidy. This would create conditions favouring the construction of 
enterprises in regions where there is a manpower surplus. At the same 
time, this subsidy would ensure fuller use of all categories of labour and 
more steady demand for it.

Payments for the use of certain categories of labour could be 
introduced also in individual branches of the economy.

The state should not bear the losses when it introduces payments and 
subsidies. The money should go into a specific fund. Part of it would be 
used for the subsidies and part for improving the everyday living con­
ditions in regions where there are manpower shortages, as well as for 
training and retaining personnel. Naturally, the payments and subsidies
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(b) ‘Objectively determined valuations’ is Kantorovich’s term for the multipliers 
which characterise the optimal plan, which are usually known in English as 
‘shadow prices’. They are ‘objectively determined’ in the sense that they result 
from certain mathematical operations on the original data of the problem, and 
are thus to be contrasted with ‘subjectively determined’ valuations arrived at by 
planning officials, which all too often represent no more than the arbitrary 
decision of some official.

The reader may be surprised that in applying the system of objectively 
determined valuations consideration is given only to the question of the justifi­
cation of production by its profitability which is equal to zero. This is firstly 
due to the conclusion being given for a schematised statement of the problem, 
and secondly because the concept of profitability is somewhat unusual, namely:

(a) Expenditure includes the hire valuation — rent — of an enterprise; in 
reality it represents a net income at the disposal of the state (in practice 
a portion.of this must remain at the disposal of the factory and is included 
in its income). The same applies to other deductions which appear as 
expenditures: rent from land (section 6), payment for the ise of scarce 
types of labour (section 3, p. 68).

(b) Only planned profitability is envisaged as zero. In fact owing to the over­
fulfilment of the planned targets of production and the lowering of expen­
diture norms, the actual profit should be positive even allowing for ex­
penditure mentioned under (a).

(a) Such payments, of course, are similar to Pigou’s suggested taxes and subsidies 
in cases of divergencies between social and private costs, and to the use of 
shadow prices rather than actual prices for project evaluation in developing 
countries. The case for them arises because of the divergence between actual 
wages and the shadow wages necessary for indirect centralisation.

would in no way affect the wages of the workers and employees.’

Marxists have traditionally regarded profit under capitalism as a measure of 
the exploitation of the workers by the capitalists, and have ignored the 
liberal contention that profit is really an essential index in any economy as 
a guide to the efficient allocation of resources. In the actual practice of 
Soviet planning profit played a negligible role in guiding and evaluating the 
work of enterprises. In an interview with the first American workers’ del­
egation (1927) Stalin stated that ‘the extraction of profit is neither an aim 
nor a motive force of our socialist industry’.18 Many Soviet economists now 
consider that profit is the appropriate synthetic success indicator to use for 
guiding and evaluating the work of a socialist enterprise or association, and 
they regard this conclusion as simply an application of property (4) of the 
multipliers which, Kantorovich proved, characterise the optimal plan.
Kantorovich has explained that property (4) can be paraphrased as follows: 
‘In other words, using valuations determined in this way, it turns out that in 
the optimal plan are used only profitable activities, and the activities which 
are not used in the optimal plan are less, or at any rate no more profitable, 
that the ones which are used’.19 ‘At each factory, or in any production pro­
cess, if a method of production is used in the optimal plan the sum of ex­
penditure must equal the total value of production (if both are evaluated at 
objectively determined valuations) — in other words production must be 
justified by being profitable* . .. bringing prices near to the objectively
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determined valuations will provide a much more exact agreement between 
the material and monetary balances — owing to the real and practical nature 
of these valuations — which will lead to raising the function of the rouble in 
economic analysis and economic decisions. The importance of economic cri­
teria in the evaluation of the activity of factories and sectors will also be 
increased. The profitability of factories will become decisive in such an 
evaluation which must replace the numerous and partly contradictory partial 
indices used for the evaluation of the operations of a factory, leaving to 
them only an auxiliary role.’ 20

1. Kantorovich considered an economy where production can be represented 
by activities which are proportional (i.e. constant returns to scale prevail) 
and additive (i.e. there are no externalities). Consider the Jth activity 
which, when operated at the unit level is defined by the numbers 
a2j ••• °mj > where > 0 signifies that the ith commodity is an output,
and .< 0 signifies that the ith commodity is an input. The test of the
efficiency of an activity is the sign of the expression

£ Ci Oij (1)

where ct- is the shadow price of a unit of the ith commodity. For efficient 
activites (1) is non-negative, for inefficient activities (1) is negative.

Now extend the analysis to embrace activities which relate not just to 
one period but to several periods, i.e. investment activities. Each invest­
ment activity is defined by a matrix || ait || where is an output (if 
aij > 0) or input (if < 0) of the project in the /th year. The test of the 
efficiency of an investment project is the sign of the expression

ait 

where cit is the shadow price of the i°* good in the /th year.
Hence r... in the optimal plan there does not exist a separate problem of

Linear programming and investment efficiency

In traditional Soviet economic thought and planning practice it is necessary 
to choose between the share of investment and consumption in the national 
income, between regions to which investment should be directed, between 
industries where investments can be made, and between alternative ways of 
producing a given output. The first three are political choices, the last a 
technical one to be solved by comparing the recoupment periods of the rival 
techniques.2’ Kantorovich has argued that the traditional methods of 
deciding between investment projects have led to widespread waste, and 
that an alternative approach is necessary. He has put forward the following 
propositions:

(1) The calculation of investment efficiency is only one aspect of the 
general problem of the efficient allocation of Tesources.

(2) Costs and benefits at different times should be made comparable by 
means of a rate of interest.
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t = 1 ... T

(3)

(4)
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(a) It is this assumption which enables Kantorovich to derive a vector of interest 
rates from the optimal perspective plan. In the general case in which relative 
shadow prices change through time, with the optimal perspective plan are 
associated not a vector of interest rates but a matrix of own rates of return.

Z X cj, ait
t i

To test the efficiency of an investment project it is sufficient to calculate 
(4) and look at its sign. [r£/rt+l — 1] is an conversion coefficient which 
relates the price of each good to its price in the following period, and may 
accordingly be defined as the rate of interest for that period.

Kantorovich explained the usefulness of a rate of interest by means of 
examples such as the following. 23

It is required to build a bridge. The bridge can be either of wood or of 
stone. Which should be built? The wooden bridge costs 1000 000 roubles, 
lasts 10 years and costs 20 000 roubles per year in repairs. The stone bridge 
costs 2 500000 roubles, lasts 50 years, and costs 5000 roubles per year in 
repairs. Which should be built?

If one ignores interest, one might be tempted to compare annual costs as 
follows. For the wooden bridge annual costs are (1000000 + 10 x 20000)/10 = 
120 000 roubles per year. For the stone bridge annual costs are 
(2 500 000 + 50 x 5 000)/50 = 55 000 roubles per year. It might seem obvi­
ous that the stone bridge is definitely preferable. If, however, the calcu­
lation is done using a rate of interest to make costs at different times com­
parable, then the picture looks different.

Assume that the rate of interest is 10 per cent and compare the cost of 
building a stone bridge now, or building a wooden bridge now and a stone 
bridge in ten years time. Costs in the first case (converting all costs to the 
inital moment) are, the cost of the bridge (2500000 roubles) and the costs

the efficiency of investment, it is an integral part of the general problem of 
ensuring the maximum efficiency of the whole of social production’. 22

2. Criterion (2) can be written slightly differently. Let

cit = rtc'u

c\t + c2t + ••• + cmt ~ 1

Define [rc/re+1 - 1] as the ‘normal efficiency of investment’ (it is a conver­
sion coefficient which relates the price of a set of goods in one period to 
the price of the same set in the following period) from period t to period 
t + 1. Criterion (2) can now be written in the equivalent form

E 'i X c’it an 
t i

The efficiency of an investment can now be tested by inspecting the sign 
either of (2) or of (3) .

Assume that the relative shadow prices are constant through time.(a)
Then (3) is equivalent to
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of the repairs (35 000 roubles, i.e. 50 000 roubles converted to the present at 
10 per cent p.a. simple interest), making a total of 2535 000 roubles. Costs 
in the second case are the cost of the wooden bridge (1 000000 roubles), 
the costs of repairing it (140000 roubles, i.e. 200000 roubles discounted at 
10 per cent p.a. simple) and the cost of the stone bridge in ten years 
converted to the initial moment (1250 000, i.e. 2500000 discounted at 10 per 
cent simple). Total cost of the second variant is 2390000. The stone bridge, 
which seemed so advantageous when interest was not taken into account, 
now turns out to be inferior.

‘It is appropriate to make a general observation that the enthusiasm for 
gigantic solutions without any particular need from which many of our plan­
ners suffer is harmful as it deprives other more efficient investments of the 
necessary means. One of the causes of such incorrect solutions was inac­
curate economic calculation which failed to take account of interest 
(.normal ‘naya effektivnost’').’

Conclusion
Analysis of optimal planning models has led some Soviet economists to the 
view that in order to avoid the misallocation of resources the present value 
criterion should be used to discriminate between investment projects.

Linear programming and devolution

The traditional Soviet view is that economic management should be based 
on the principle of democratic centralism, i.e. the centralisation of basic 
decisions and the decentralisation of operational functions. A major result 
of the impact of linear theory on Soviet economics has been to underline 
the democratic half of this formula, to emphasise that the devolution of 
decision making is perfectly compatible with an optimally functioning econ­
omic system.

The underlying reason why in linear theory centralisation has no advan­
tages is, as Koopmans has pointed out,24 that the summation of sets and 
the maximisation of a linear function are interchangeable operations. Econ­
omically, under conditions of constant returns to scale and perfect compe­
tition, splitting a process of production among many producers has no 
effect on the volume of output. The classic formulation of this is that half 
of the basic theorem of welfare economics which states that ‘every Pareto- 
optimum is a competitive equilibrium’. Volkonsky has argued that ‘The 
theorem of the coincidence of the equilibrium point with the national econ­
omic optimum provides a theoretical basis for a system of optimal control 
which uses the independence and initiative of economic units in the taking 
of economic decisions’.25

Not only has centralisation no positive advantage in linear theory, but 
devolution of decision-making has the positive advantage that it may enable 
the economy to move along an optimal path even when the centre lacks the 
information necessary to determine an optimal plan on its own. In 1961 
Danzig and Wolfe proved that it was possible to split some large linear
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The study of linear programming has led some Soviet economists to a number 
of important policy conclusions strikingly at variance with the traditional 
teachings of Marxism-Leninism, as set out for example in Economic prob­
lems of socialism in the USSR, and provides a ‘scientific’ basis for econ­
omic reform.

In this connection it is very important to note that substantially different 
policy conclusions are drawn by different economists in the socialist 
countries from the Kantorovich theorem. The Czechslovak economist Kouba, 
in a paper on the vexed question of the plan and the market has quoted an­
other Czechoslovak economist I. Rendek as having written in 1966 that the 
study of optimal planning models ‘yields two conclusions of importance for 
the management system:

1) under certain conditions the market can be an instrument for achieving 
economic optimum. Consequently, there is precise mathematical proof

programs into subprograms corresponding to the almost independent parts, 
and a master programme which ties together the subprograms.26 Almon sub­
sequently showed that this could be interpreted as a process of central plan­
ning without complete information at the centre, in which the centre issues 
prices for evaluating scarce resources, the enterprises submit production 
proposals, and at the end of an iterative process the centre issues quantita­
tive targets to the enterprises.27 Although the centre lacks the information 
necessary to work out an optimal plan on its own, the result of this iterative 
process is the compilation of an optimal plan. Katsenelinboigen, Ovsienko 
and Faerman, after describing this algorithm, state:

‘This is the mathematical side of the process of optimising a hierarchical 
system. Its direct significance is that on the basis of the initial data 
characterising the technical and human possibilities, and also of a definite 
kind of objective function for the system as a whole, the indicated 
algorithm allows the calculation of the optimal plan for the whole system to 
be broken up into the solution of a number of visible problems of local 
optimisation, relating to particular economic units.

The nature of the local optimal problems is such, however, that all the 
initial information, necessary for its solution, relates to the productive 
process of the corresponding complex. This information can be 
concentrated in the planning organ of the given complex. The process of 
local optimisation can be regarded as the independent activity of this 
organ. The connection of these actions with the higher level takes place 
only through a small number of controlling parameters (in our example 
shadow prices), issued from above, and in summary characteristics of the 
productive possibilities of the complex, issued from below. In this way 
here is formalised the independence of economic layers, linked in the gen­
eral optimal process by the centralised optimising of the complexes at the 
higher level.’28
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that the market is capable of operating as a leading factor in the 
national economy under socialism;

2) conditions can be provided under which the participants of the econ­
omic process — guided by the logic of the market — act in accordance 
with the optimum economic plan (without the need to apply administra­
tive compulsion). From this angle the plan appears as a model of the 
futures market. It should be emphasised that this quality belongs to an 
optimum plan only. A non-optimum plan has to be put through by admin­
istrative methods if it is not to remain a document of little significance. 
Consequently, our criticism of command plans will carry little weight 
until it is aimed at the root of the matter, i.e. against the absence of 
optimal planning.’ 29

Among Soviet mathematical economists opinion is divided as to the sig­
nificance to be attached to shadow prices, and research is going ahead to 
study their properties and the possibility of using them in the solution of 
particular planning problems. Many Soviet economists have persistently 
argued that Kantorovich’s method for calculating optimal plans is useful, 
but that the idea that the shadow prices have any economic significance is 
incorrect and alien to Marxism.

Drawing any kind of policy conclusions from a study of the conditions for 
the existence of optimal solutions to linear programming problems is vulner­
able to criticism on a number of grounds. First, ‘second best* considerations, 
secondly the fact that linear programming is concerned with only one class 
of problems of the efficient allocation of resources (it does not deal with 
cases where the technology is non-additive or non-proportional) , thirdly 
that the efficient allocation of resources is only one of the topics with 
which economic analysis and policy is concerned, although Robbins ex­
plicitly, and Kantorovich implicity when he extended his economic interpret­
ation of linear programming from some problems of the organisation of pro­
duction to national economic planning, both current and perspective, 
identified this one topic with the whole of economics.

The policy conclusions drawn by Kantorovich himself are substantially 
different from those drawn by Kouba and Rendek. As far as inputs are 
concerned, he considers that rent payments for the use of land and natural 
resources, quasi rent payments for the use of capital goods, and subsidies 
or charges for the use of particular types of labour, should be introduced 
into economic practice. This would facilitate indirect centralisation, prevent 
differences in natural or technical conditions affecting the distribution of 
income, and turn profit into a measure of efficiency. The role of profit as an 
index in the work of enterprises should be enhanced. In investment planning 
a rate of interest should be used to make costs and benefits at different 
times comparable. As far as outputs are concerned, he argues that in an 
economy where production targets are set by the planners, the shadow prices 
enable enterprises themselves to evaluate the rationality of small changes 
in the production programme resulting from a change in the conditions since 
the optimal plan was drawn up. This use of shadow prices is the one
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Fig. 4.2 World efficiency problem

described on page 33 above. Kantorovich’s method for evaluating alternative 
plans does not work in general. This can easily be seen by setting out 
Kantorovich’s example diagrammatically, as is done in figure 4.1.
The production possibility area is OPU. The assortment plan is represented 
by the line 00', and the optimal plan is a. The shadow prices of the outputs 
are the slope of the facet of the feasible area on which the optimal point 
lies. The value of the optimal plan in shadow prices is 
2500000 x 1 + 1250000 x 4 = 7500000. The value of the alternative 
plan b in shadow prices is 3 000000 x 1 + 1000000 x 4 = 7 000000. Not 
only is this plan feasible, but one could adopt a plan giving more of both 
outputs. Diagrammatically, b is a point within the production possibility 
area resulting from the given productive capacity. Consider, however, the 
plan c. Using the same method the value of this plan is
5 000 000 x 1 + 4 x 600 000 = 7 400 000. Hence the method suggests that 
the plan is feasible, when in fact it is not feasible. From the figure it can 
easily be seen that the reason for this is that c is dominated by a point 
that would be feasible if the entire production possibility area had the same 
slope as the facet on which the original optimal plan lies. (This is why 
Kantorovich states that the shadow prices are stable for ‘small’ variations 
in the data.) Kantorovich’s ideas on how to utilise shadow prices in one 
particular case, the steel industry, are described in chapter 9 below.

The idea of using prices as a guide to rational decision making can be
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regarded as a generalisation of the classical economists’ idea of using com­
parative costs as a guide to rational decision making in the field of inter­
national trade. In a two country two commodity classical international trade 
model comparative costs determine the rationality of specialisation and par­
ticipation in the international division of labour. An example can be set out 
as in figure 4.2.30
There are two countries, England and Portugal. Portugal’s technology is 
such that the opportunity cost of 1 unit of clothing is 1 unit of food. 
(Although Ricardo’s theory is formulated in terms of comparative costs it 
can be reformulated in terms of opportunity costs.) This determines the 
slope of AR. England’s technology is such that the opportunity cost of 1 
unit of clothing is Vi unit of food. This determines the slope of RB. 
Ricardo’s argument, that trade can be mutually beneficial, is equivalent to 
the proposition that world efficiency requires Portugal to specialise in the 
production of food, and to obtain clothing by trade with England. England 
should mainly produce clothing, and obtain most of its food from Portugal 
by trade. (The extent of specialisation depends on demand.) Output of both 
products is greater than if each country produced both products in pro­
portions determined by domestic demand. Kantorovich’s argument is that, if 
there is a world Gosplan with an assortment plan 00', each country’s 
optimal production plan can be calculated. If world demand and Gosplan’s 
assortment plan are the same, then the optimal plan computed by 
Kantorovich coincides with the pattern of specialisation recommended by 
Ricardo. In addition, if the world Gosplan changes the plan from a to b, the 
opportunity cost ratio enables the feasibility and efficiency of the new plan 
to be judged. The reason for this similarity between the ideas of Ricardo 
and Kantorovich is that both classical international trade theory and produc­
tion scheduling are examples of the same economic problem — the rational 
organisation of production. What distinguishes Kantorovich’s analysis of 
the rational organisation of production from Ricardo’s, is both the greater 
operational significance of Kantorovich’s theoretical apparatus, and the fact 
that whereas Ricardo was a spokesman for the capitalist class, Kantorovich 
is concerned with raising the efficiency of socialism.

Kantorovich’s variation on the theme of the allocative function of prices 
is the idea that in an economy where production targets are determined by 
planners at intervals, the shadow prices associated with the optimal plan 
enable the rationality of changes in the production programme to be 
assessed, without recomputing the plan. This idea is not valid in general 
and does not appear to have been applied anywhere.
(a) Kantorovich’s method is a special case which can be used to evaluate the 

feasibility and efficiency of possible alternative plans within the production 
possibility area, and the feasibility of possible plans above the line formed by 
continuing the facet on which the original optimal plan lies; provided that the 
original optimal plan is not on a vertex (when there is both a left hand and a 
right-hand shadow price). It does not work for alternatives such as c. 
Kantorovich’s theorem of the characteristics of an optimal plan is simply an n 
dimensional generalisation of the familiar fact that with all the points on the 
surface of a two dimensional concave production possibility area one can 
associate a straight line the slope of which can be regarded as a price ratio.
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Kantorovich’s theoretical derivation of the rate of interest for investment 
planning is non-operational, and his empirical derivation confused. There is 
no guarantee that the rate of interest derived in the way suggested will en­
sure the selection of that volume of investment which the political leaders 
desire. Lur’e (and Dobb) have advocated an alternative approach. Given the 
politically chosen share of investment in national income, the rate of 
interest to be used is that which enables the most efficient investment pro­
jects to be chosen and the given total of investment to be absorbed. On this 
line of argument the rate of interest depends partly on technology, is in­
versely proportional to the share of investment in national income, and can 
be used as a lever to regulate the share of investment in national income.

The Kantorovich concept of profit as a guide to efficiency is entirely at 
variance with the role that profit has traditionally played in the Soviet econ­
omy. To turn profit into a guide to efficiency would require a comprehensive 
reorganisation of the financial and price systems of the type described by 
Joan Robinson(a) and suggested in 1966 by TSEMI. Such suggestions are 
probably unfeasible, show a misunderstanding of why it is desirable to in­
crease the role of profit, and the theory underlying them provides debating 
points for economists such as Karagedov. If current planning is abolished, 
and for purposes of simple reproduction the economy is based on the 
khozraschet association, then profit, a synthetic value index which sums up 
the work of enterprises or associations, must, in general, play a major role 
in guiding and evaluating their work. In chapter 8 it will be argued that it is 
the logic of the economic mechanism, rather than the conditions for the 
efficient allocation of resources, which is decisive for determining the role 
of this or that index in the economy.

Kantorovich does not share the confusion between quasi rents and uniform 
interest payments on capital. He has argued against the latter, and in favour 
of the former. Although it does not follow from the theory, there is in fact a 
good case for a more or less uniform interest rate, because it is difficult to 
calculate differentiated quasi rents without discouraging efficiency.

When criticising the hypertrophy of linear programming, one should not 
forget that the latter is very useful, both in planning, to solve problems of 
the rational organisation of production, and in teaching, to explain the logic, 
and the limitations, of the doctrine of ‘the price mechanism’.(b)

(a) On political economy and econometrics Essays in honour of Oskar Lange 
(Warsaw 1964) pp 514—510.

(b) The doctrine of ‘the price mechanism’ is derived by defining economics to be 
concerned solely with the rational organisation of production, and then concen­
trating on the value dual rather than the planning primal. This is not very help­
ful if one wants to explain why cars cost more than washing machines. The pro­
duction half of the basic theorem of welfare economics is derived by defining 
‘perfect competition’ so that it is equivalent to planning. The preferences half 
is obtained by considering one particular type of p/eference for which the 
proposition holds.



5. A risk or a help?

S3

‘As they are not too far from prices determined by supply and demand, do 
not the authors use a little too much such categories as “the market* and 
“profit”? asks the captious reader. From all these categories the smell 
of the capitalist spirit is very strong. Would it not be better to avoid these 
categories?

No, it would not be better! When we are discussing the choice of 
methods for controlling our social production there exists only one choice 
criterion : to what extent they lead to raising its efficiency, while at the 
same time not threatening that which is the main, not in form but in 
essence, distinction between capitalism and socialism — the social 
ownership of the means of production and the planned development of our 
economy.

The market method of regulation, profit and flexible prices do not 
threaten this. They can be criticised only because capitalism appeared 
on the earth before socialism, and to the extent that these can bring ad­
vantages to a socialist economy, they must find their place in it?

A. and N. Kobrinskii1

Discussing Soviet work on personal consumption, Zauberman has argued 
that ‘close as this work is to welfare economics, it is not without a certain 
risk from the ideological point of view.’2 Zauberman clearly had in mind the 
alleged risk to Marxism-Leninism of the exposure of Soviet economists to 
the basic theorem of welfare economics. The present author is of the opinion 
that the domain of validity of the theorem is so limited that it is no ‘risk’ to 
a socialist economy, but that it is a formulation of the ‘helpful’ idea that 
full khozraschet and methods for the efficient allocation of resources have 
a useful role to play in a socialist economy and that the maintenance of a 
socialist economy neither necessitates turning khozraschet into a formal 
category nor the inefficient allocation of resources.

As Koopmans has observed, ‘The idea that perfect competition in some 
sense achieves efficiency through the maximisation of individual satisfac­
tions runs through the whole of classical and neoclassical economic litera­
ture’.3 After a lengthy discussion this intuitive idea was formalised in a 
theorem — Every competitive equilibrium is a Pareto-optimum; and every 
Pareto-optimum is a comparative equilibrium — which has been termed by 
DOSSO ‘the basic theorem of welfare economics’.4 The theorem as formulated 
by DOSSO is false because of the existence of counter examples both on the 
production and consumption sides. The standard proof of the theorem is by 
Debreu, and the theorem he proves is the lemma incorporating version in



a’s choice

x
w xw

b's choice
z xz

(a)

(b)

(c)

(d)
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This is the type of preference assumed in G. Debreu, The Theory of Value (New 
York 1959), (see note 6 on p. 73). Empirical work to support this assumption is 
not cited.

y
yw
yz

The problem is, will the social choice, using the market method, be rational?
Which of the four possible social choices will be made, and its ration­

ality, depends on the preferences of a and b, on the decision rule adopted, 
and their knowledge, if any, of each other’s preferences. A priori, various 
types of preferences are possible, for example:
L xP,y(c)

z

The outcome is xw, which is Pareto-optimal. In this case, in which indi­
vidual preferences are both unconcerned with, and independent of, the 
choices of other individuals, the market solution is socially rational.

That individual preferences may be such that the interaction of atomistic 
individuals, each selfishly pursuing his own interest, may result in a 
socially rational decision, may be termed the ‘Liberal paradox’.5

2‘ (x ca y) P„ (y Ca x)

Arrow cites as an example Americans who prefer Africans to Christians 
rather than pagans.6

For a methodological discussion of how it is possible to prove theorems for 
which there are ‘exceptions’, see I. Lakatos, Proofs and refutations, British 
Journal for the Philosophy of Science, Vol. 14.

The following argument assumes that a Pareto-optimum is always socially 
rational. The writer does not share this assumption, cf. J. Rawls, Justice as 
fairness, Philosophical Review 1958.

x P^ y, w Cb z, Sa(x,y);are to be read respectively, *x is preferred to y by a*, 
*w is chosen by b in preference to z*, ‘the set of choices open to a is confined 
to x and y’.

which the ‘exceptions’ are incorporated into the theorem.(a) The purpose of 
this chapter is to discuss some of the counter examples on the preferences 
side, in order to emphasis the restricted nature of the domain of validity of 
the theorem.

Consider the two economic units, or composite units, a and b, each of 
whom has to make a choice between two actions, x and y, and w and z, 
respectively. There are four possible social choices, xw, xz, yw, and yz.

Diagrammatically:



a’s choice

b’s choice

a’s choice

w
b's choice

z

6*

4*
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1*
2*
3*

4*
5*
6*

If 
then

If 
then

x
2nd best

Best

y 
3rd best

Worst

y
3rd best
2nd best

What will be the outcome? Assume that the individuals move in turn, 
first one making a choice and then the other. Each individual is unaware of 
the preferences of the other.

b’s preferences:

yw Pb yz
Pb yw

xw
xw
xz Pb

Assume transitivity. These preferences can be represented 
diagrammatically:

yw Pa xw 
yz Pa yw 
xz Pa yz

Assume transitivity. These preferences can be represented diagrammati­
cally:

x 
w Worst 
z Best

sa (x,y)
X cay 
z Cbw 
y cax 
wCb z

An isolated individual cannot give effect to this type of preference. 
3. z w

unless x Ca y

when w Pb z
(x Ca y, w Cb z) Pb (z Cb w)

Where preferences are of this type, an isolated individual, ignorant of the 
choices of other individuals, will make an irrational (with respect to the 
value judgement that individual preferences ought to count) decision. This 
has been called the ‘Isolation paradox’.7

4’ a’s preferences:



1*

3*

So(x,y)

(z Ca y, Transitivity

5*(w Cb z.
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(y Cax,

(y ca x,

Transitivity

4*

3* and 2 ♦ 

6* and 5*

2*

1*

Maximin rule

If 
then either

If 
then either

If 
then

If 
then

If 
then either

If 

then either

Of the two possible outcomes, xz and yw, the former is, and the latter is 
not, Pareto-optimal. If the two individuals co-operate, rather than act in 
complete ignorance of each other, then the social choice will be Pareto- 
optimal.

The social choice adopted can be made determinate by adopting a definite 
decision rule. Assume that the individuals adopt the strategy of maximising 
sure gains (the maximin criterion).

xz Pa yw
xz Pb yw

i.e. the social choice is non-Pareto-optimal. This has resulted from:
(a) The fact that the individuals are unaware of each others’ preferences.

Ss (w,z) 
w Cbz 
y cax 

z Cb w 

x Cay

z Cb w
X Ca y, or y Ca x

(z Cb w, x Ca y) Pb (z Cb w, y Ca x) 

yw Pb yz

w Cb z

The social choice is yw. However.

ycax
w Cb z, or z Cb w 

z Cb w) Pa (y Co x, 

w Cb z) Pa (x Ca y, 

■■ ycax 

Sb (w,z)

x Ca y
w Cb z or z Cb w 

z Cb w) Pa (x Ca y,

w Cb z
x coy, or y cax

x Ca y) Pb (w cb z, y Ca x)

w Cb z)

w Cb z) 

w Cb z)



xw

(5)(*’

a’s choice

w
h’s choice

z

xz

a’s choice

w
b’s choice

z

y
6*z

X
4*z

57

Will the individuals make a socially rational choice?
Assume that they move in turn, first one making a choice, and then the 

other. Each individual is unaware of the preferences of the other.

If 
then

If

x
3rd best

Worst

y 
Best 

2nd best

3rd best
Best

y 
Worst 

2nd best

Sa (x,y) 
x Ca 
w Cb 

y Ca 
w Cb

(a) This type of preference is that postulated in the ‘Prioners’ Dilemma*. See 
Luce and Raiffa, Games and decisions, (New York 1958) p. 95.

Cooperation would be mutually beneficial, and
(b) The decision rule adopted. In the complete ignorance case, when the 

maximum decision rule is adopted the social choice is always irrational 
(i.e. non-Pareto-optimal), whereas when the initial choice is made at random 
the social choice is only irrational in 50 per cent of outcomes.
5.“’

yw Pb 

yz Pb 
xw Pb

Assume transitivity. These preferences can be represented 
diagrammatically:

a’s preferences:
Po yw 1*

yz Pa xw 2*
xz Pa yz 3*

Assume transitivity. These preferences can be represented 
diagrammatically:

b’s preferences:
yz 4*
xw 5*

6*



If
1*

If z
3*x

2* and 3*

4* and 5*

The outcome is wx
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Consider the 
rule.

But, 

and

2*
5*

If 
then either

If 
then either

5* and 6*
6*

Maximin rule

If 
either

If 
either

Sa (x,y)

x Cay
w Ct z, or z CbW
XZ Pa XW

1* and 2*
1*

Maximin rule

yz Pa wx

yz Pb wx

i.e. the social choice is non-Pareto-optimal.
Where preferences are of type 4, co-operation results in a socially rational 

choice, which is stable in the sense that neither side can improve its pos­
ition by making a further choice. Where preferences are of type 5, co­
operation can result in a socially rational choice (yz), which, however, is 
unstable in the sense that either party can improve its position by a further

y Cax
w Cb z, or z Cb w 

yz Pa yw 
xw Pa yw

xCay

Sb (w,z)

w Cb z
X Ca y, or y Ca x 
wy Pb wx

z Cb w
x Cb y, or y Co x 
zy Pb zx 
wx Pb zx

w Cb 2

S6(w,z) 

w Cb z 
X Cay

C6 w 

cay
The three possible outcomes are xw, yw, and zx. The former is non- 

Pareto-optimal (it is dominated by yz) the latter two are Pareto-optimal.
When individual preferences are of type 5, and initial choices made at ran­
dom, in one third of outcomes the social choice is irrational.

case in which the individuals adopt the maximin decision
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1. In some special cases the market is able to combine individual preferences 
in a socially rational way. In general, the market is not a mechanism which en­
ables individual preferences to be combined into socially rational choices.10

2. The existence of numerous counterexamples demonstrates that the domain 
of validity of the basic theorem of welfare economics is limited. Hence this 
theorem is not a ‘risk’ to a socialist economy. Rather it is a ‘help’ because it 
directs attention to the importance of the market and of the rational organisation 
of production.

choice, (xz or wy, respectively).
Where preferences are of this fifth type, and the maximin decision rule 

employed, the hidden hand will lead to non-Pareto-optimal outcomes, and 
Pareto-optimality requires a Rousseauvian-benevolent authority to enforce the 
General Will.0 That individual preferences, and the decision rule adopted, may 
be of such a type that individuals’ own preferences may be better fulfilled if 
they are compelled to make a certain choice, different from the one they would 
have made on their own, may be termed the ‘Totalitarian paradox’.9
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6. The consistency of the current 
plans

The problem

‘If there existed the universal mind — that projected itself into the scien­
tific fancy of Laplace; a mind that would register simultaneously all the 
processes of nature and of society, that could measure the dynamics of 
their motion, that could forecast the results of their interactions, such a 
mind, of course, could a priori draw up a faultless and exhaustive econ­
omic plan, beginning with the number of hectares of wheat and come down 
to the last button for a vest. In truth, the bureaucracy often conceives 
that just such a mind is at its disposal; that is why it so easily frees 
itself from the control of the market and of Soviet democracy.’

. L.D. Trotsky (1932)1

All Soviet enterprises have a tekhpromfinplan which prescribes in detail 
their activity during the planned period. It is divided into ten sections:

1. Basic indices (summary table)
2. Plan of production and sales
3. Plan for raising the efficiency of production
4. Plan norms
5. Investment plan
6. Supply plan
7. Labour and wages plan
8. Plan for profit, costs and profitability
9. Plan for economic incentive funds

10. Financial plan.

The tekhpromfinplan is worked out be a process of bargaining between 
the enterprise and its administrative superiors during the planning year (the 
year preceding the planned year) .2 In the light of its own possibilities and 
its knowledge of the goals of the higher bodies, each enterprise sends in 
suggestions to its ministry. The ministry is receiving two streams of sugges­
tions for its plan, from the enterprises and from Gosplan USSR. The sugges­
tions from Gosplan USSR take into account inter-industry proportions and 
national economic requirements. On the basis of control figures supplied by 
Gosplan USSR (control figures are preliminary estimates, in aggregated 
terms, of the main items in a plan) and of the suggestions of the enterprises, 
the ministry works out control figures for its plan. On the basis of the con­
trol figures received from the ministry, each enterprise works out its draft
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tekhpromfinplan. The first stage of the planning process is scheduled for 
completion in September. The second stage in the compilation of the 
tekhpromfinplan comes with the receipt of the confirmed tasks of the 
enterprise, arising from the national economic plan, and consists of making 
the draft tekhpromfinplan detailed and precise. This second stage should be 
completed within a month of receiving the confirmed plan tasks, and in no 
event later than the end of the year.

It is clearly desirable that these tekhpromfinplany be consistent in the 
twofold sense that for each enterprise the planned output be feasible with 
the planned inputs, and that for the country as a whole the planned require­
ments for each commodity be no greater than the availability of that com­
modity. If the plans are not consistent in the first sense, then some 
enterprises will be unable to fulfil their plans, which may have unfortunate 
effects on enterprises which planned to use the good which was not 
produced as an input, or on final consumers for whom the good was intended. 
If the plans are inconsistent in the second sense, that is if for example 
steel-using enterprises plan to consume 130 million tons of steel and steel­
producing enterprises to produce 100 million tons, then this will lead to the 
non-production of commodities which it had been planned to make available 
either as inputs to other enterprises or to final uses, and the splitting up of 
the economy into a priority sector whose needs are met and a non-priority . 
sector whose needs are not met. r

It is well known that ‘The plans for production, labour, finance and 
supply are often inconsistent.’3 The purpose of this chapter is to explain 
why this is so. In view of both of its intrinsic and theoretical interest, 
attention will be focussed on one section of the consistency problem, that 
of drawing up consistent supply and production plans for the commodities.

In the process of the planning of supply,4 commodities differ according 
to the organ which allocates them. A convenient distinction is between cen­
trally distributed and decentrally distributed products. The centrally 
distributed products include those distributed by Gosplan, Gossnab, and 
some of the ministries. (Of the commodities for which material balances and 
distribution plans are worked out by Gosplan, the balances and distribution 
plans for some, the so called funded commodities, have to be confirmed by 
the Council of Ministers.) The decentrally distributed commodities include 
those for which distribution plans are worked out by the territorial organs of 
Gossnab for all consumers in their region irrespective of their departmental 
status. For the purpose of the planning of supply, commodities are 
considered both in an aggregated and in a specified classification. The 
aggregated classification is used in the planning of supply. The specified 
classification is a detailed one which lists commodities according to their 
types, qualities and standards. For example, in the electro-technical indus­
try alone 250 000 commodities are distinguished in the specified classifi­
cation. It is in this specified classification that enterprises express their 
detailed requirements, within the limits of the quotas which they have been 
allocated.

The number of commodities distributed by the various organs has
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fluctuated markedly over the years in accordance with changes in economic 
policy. Table 6.1 shows the sharp drop in the number of funded commodities 
after Stalin’s death and the approximate stability in their number in recent 
years.

Ferrous metals
Non-ferrous metals
Fuel and oil products 
Chemicals and industrial resins 
Wood materials
Cellulose-paper articles
Building materials
Agricultural raw materials
Industrial goods
Foods
Electrical energy
Equipment and machines

Total
1446
2390

1957
66
26
76
57
31
56
32
27
37
32
13

439
892

1963
62
10
23
41
8
11
10
27
31
16
1

133
373

1966
65
11
25
44
8
13
8

27
27
16
1

132
377

1968
43
12
14
41
8
4
5

26
26
14
1 

133 
327

No. of funded commodities in various years5

1953
100
45
184
98

The number of commodities for which balances and distribution plans are 
worked out by Gosplan has remained stable in recent years at about 2.000 
(1904 in 1966, 1969 in 1968, and 1981 in 1969 - these figures including 
funded commodities). The total number of products for which distribution 
plans are worked out by Gosplan and Gossnab and formerly by SNKh USSR 
increased steadily in the years preceding the reform announced at the 
September (1965) Plenum, and has subsequently diminished somewhat. In 
1957 it was about 6 thousand, in 1960 12.8 thousand, in 1962 14 thousand, 
and in 1966 21 thousand.

Once the balances are confirmed, the territorial supply organs and the all­
union consumers receive limits, indicating the maximum quantities of the 
various goods which they will be allocated, and are able to allocate re­
sources to the various applicants.

Consider a commodity distributed by Gosplan. During the planning year 
the consumer enterprises submit their estimated requirements (indents) to 
the appropriate administration (their administrative superior) . The 
administration checks them, possibly adjusts them, adds them up, and sends 
them to Glavsnab (chief administration of supply) of the ministry. Glavsnab 
sends them to the corresponding department of Gosplan. In Gosplan they are 
carefully examined, and then a material balance, which is designed to en­
sure that requirements during the planned year will be consistent with pro­
duction, is drawn up, and a production plan and a distribution plan based on 
it is worked out. The distribution plan is a detailed version of the require­
ments side of a material balance, which subdivides ‘production needs’ and 
‘capital construction’ by organ (e.g. ministry).

In the distribution plan for 1968, 122 quota holders were listed (a quota
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holder is an organisation, such as a ministry, which has been allocated a 
quota of a commodity) and in addition under the heading ‘other con­
sumers’ another 40 organisations were listed, the precise size of whose quota 
was determined by the glavsnabsbyty (chief administration of supply and 
marketing) of Gossnab USSR. Each of the quota holders listed in the distri­
bution plan subdivides its quota among its subordinate organs, which sub­
divides them into quotas for the enterprises. When the enterprises recieve 
their quotas they specify their requirements in detail (within the limits of the 
quota) and submit them to the supply organs. The supply organs, on the basis 
of the specified quotas of the consumer enterprises issue detailed orders 
(quotas) to the producer enterprises, and arrange for the attachment of 
consumers to producers and the allocation of orders between producers.

From the point of view of the planning of production, commodities are 
divided into the most important ones the plans for which are included in the 
State plan for the development of the national economy of the USSR, and the 
less important ones whose output is planned by the ministries. For example, 
in 1968 the nomenclature of industrial products in the state plan was 615, 
and the total number of centrally planned products (i.e. products planned by 
a central organ such as a ministry) was about 40000. ‘The starting point for 
the planning of the volumes of production in physical terms is the determin­
ation of the requirements of the national economy for particular types of pro­
ducts’.6 The calculations of requirements for intermediate goods are based 
on the sum of the indents of consumers, which are based on norms for the 
utilisation of materials. The calculations of requirements for consumer goods 
are based on consumption norms and estimates of demand for particular 
goods.7 The calculation of requirements for machines and equipment are 
based on the plans for komplektirovanie.^ Simultaneously with calculations 
of requirements, calculations of productive possibilities are being undertaken. 
The following basic types of calculation are performed, calculations of the 
availability of deficit raw materials; calculations of the-utilisation of deficit 
raw materials; calculations of productive capacities and their utilisation; 
calculations of the equipment required for the replacement of old equipment 
and the expansion of capacity; and calculations of the labour force and the 
possibilities of attracting additional workers.

Comparing and analysing all these calculations, the planning organs 
determine the maximum possible volume of output feasible with the materials 
and equipment available. For coordinating requirements and output the 
following methods are used, searching for possibilities of economising on 
materials and substituting less scarce materials for scarce ones; searching 
for the possibility of increasing production by expanding productive

(a) Komplektirovanie is the process of ensuring that complementary machines and 
equipment are available in the necessary sets and are not supplied in an indi­
vidual, uncoordinated and useless way. Attached to Gossnab are a number of 
chief administrations for the komplektirovanie of particular sorts of equipment, 
such as Soyuzglavneftekomplekt for oil industry equipment, which are mainly 
concerned with the supply of sets of equipment to new enterprise or enter­
prises which are being reconstructed.
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(a) The procedure is analogous to the non-rigorous iterative way in which short term 
forecasts have traditionally been compiled in the UK Treasury. In both countries 
the apostles of formalised model building are appalled, and in both they are 
having considerable success in introducing new techniques.

capacities and using the existing capacity more efficiently, more rational 
utilisation of materials and a reduction in the output of less scarce products; 
importing scarce materials and equipment; and if it is impossible to increase 
the volume of resources, determining which are the primary needs, to be met 
in full, and the degree of fulfilment of the non-priority needs.

The results of all these calculations are expressed in the material 
balances, which are worked out for the more important products, and in the 
plans for production and distribution.

From the point of view of the enterprise, the planning process ends with 
the working out of the final version of the tekhpromfinplan. From the point 
of view of relations between producers and consumers it ends with the con­
clusion of contracts between the supply organs and the producer, and the 
supply organs and the consumer, or directly between the consumer and the 
producer. From the point of view of the chief administrations of Gossnab, it 
ends with the working out of the final versions of the attachment plans and 
the production schedules. From the point of view of the ministry it ends with 
the splitting up of the production plan and the quotas between its enterprises. 
From the point of view of Gosplan USSR it ends with the working out of the 
final versions of the production plans, the distribution plans, the plans for 
inter-republican deliveries, and the plans for the delivery of output for all­
Union needs (i.e. plans for the supply of resources to consumers having all­
Union significance) for all of the commodities for which Gosplan is respon­
sible. During the planned period it is necessary to ensure that the plan is 
fulfilled. After the planned period is over it is necessary to report on the 
extent of fulfilment to the statistical organs.

Figure 6.1 which shows the process of compiling the plan for the produc­
tion and distribution of mineral fertilisers may help in giving some picture 
of the relationships involved.8

From a formal point of view, the long process of planning and counter 
planning, which begins with the elaboration of control figures by Gosplan 
USSR and the submission to the ministries by enterprises of suggestions for 
the plan, and ends with the working out of the final version of the plan, can 
be regarded as an informal iterative process designed to solve the following 
problem.(a) Consider a multi-commodity multi-enterprise economy where pro­
duction takes place in discrete time periods. The problem of drawing up a 
consistent national economic plan for any period can be represented as the 
problem of finding numbers
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a) The indents are sent in before the enterprises know their output 
plans, at a time therefore when they are unable to state their .requirements 
precisely. As a recent study has observed, ‘it is impossible to base the

I) Collecting the necessary data. The data on requirements available to 
the central planners are based on the indents of the enterprises, adjusted 
and aggregated by the intermediate bodies. This data is not very reliable for 
the following reasons:

m -► oo

= 60000“>

where aii i 
(if a0 > 0) 
enterprise.
Subject to the conditions

(b) The textbook L.Ya. Berri (ed) Planirovanie narodnogo khozvaistva SSSR (1968) 
in its chapter o® the planning of supply gives a figure of 42 000 industrial 
enterprises and 19 000 construction sites as the number whose supply has to be 
planned (p. 409). A. & N. Kobrinskii give a figure of 20000000 as the number 
of commodities distinguished in the all-union industrial classification in their 
book Mnogo li cheloveku nuzhno? (1969).

Ou

Oj e Aj 

where is the vector (aw-, a2j, ••• 
plans for the jth enterprise; and

£ a^j + bt « b[ i = 1 ... m (2)

where b{ is the stock of the ith good at the start of the period, and b/ is 
the desired stock at the end of the period. Condition (1) is that no enterprise 
receives an impossible plan. A plan may be impossible for technical reasons 
(because the planned input-output pattern is technologically not feasible) or 
for economic reasons (because the planned inputs cannot be made available 
or the planned outputs cannot be sold). If condition (1) is violated this will 
show itself during the planned period as a breakdown in the supply system, 
or as difficulties with marketing, or in the need to alter enterprise plans, or 
some combination of these undesirable, but frequent, phenomena. Condition 
(2) is that the output of each commodity is enough to meet the requirements 
of the system. If condition (2) is violated this will show itself during the 
planned period as a breakdown in the supply system, or the alteration of the 
plans, or as the de facto creation of non-priority sectors which have to make 
do as best they can, of the accumulation of unwanted stocks, or some com­
bination of these undesirable, but frequent phenomena.

Define a ‘consistent plan’ as a matrix A which satisfies conditions (1) 
and (2). The chief difficulties in compiling a consistent plan are :

is the amount of the ith good produced at the /th enterprise 
) or required (if < 0) in the process of production by the jth

amJ) and Aj is the set of feasible

°inO 12

j = 1 ... n

i = 1 ... m



67

(a) The sovnarkhozy were the regional economic councils which administered indus­
try from 1957 to 1965.

determination of real requirements for material resources on the indents 
because the indents are based on preliminary volumes of output, which are 
altered to a considerable extent in the process of working out the plan,.

b) The indents of the enterprises are adjusted, in an essentially arbi­
trary manner, by the intermediate bodies. ‘Analysis of the practice of the 
supply of sovnarkhoz enterprises/8> and also the material published in the 
press, indicates that the planning organs not infrequently pay little attention 
to the indents of the consumers .. . There are three reasons for refusal to 
satisfy an indent:

1) insufficient resources;
2) the discovery as a result of economic analysis that the consumer 

has internal reserves, is exceeding the norms;
3) arbitrary reductions in the indent’.10

c) In view of (b) and of the disadvantages of underfulfilling the plan, 
enterprises are tempted to overstate their needs (and understate their p-o- 
ductive possibilities) in reports to the centre.

d) The process of aggregating requirements, and subsequently r,c dis­
aggregating the production and distribution plans, destroys some of the 
information on the times, places and quantities in which particular commodi­
ties are required. This is analysed in appendix 1 below.

II) Processing the necessary data. A limited number of officials, divided 
into numerous departments, and armed with telephones, pens and abacuses — 
or more sophisticated equipment — have only a limited time to solve this 
problem, which is very complex both because of its huge dimensions and 
because the variables are interrelated. When, during the course of plan cal­
culations the output of one commodity is altered, it is necessary to alter the 
outputs of other commodities which are direct inputs into the process of 
production of the commodity whose output is to be increased, which involves 
increasing the output of the commodities which are indirect inputs into the 
process of production of the commodity whose output is to be increased, and 
conversely when during the course of plan calculations the output of one 
commodity is reduced.

A prominent Soviet economist has observed that ‘every year it becomes 
more difficult to balance the economy, to complete a plan for its develop­
ment, to control it ...

... the chief difficulty is that with the existing system of planning and 
control, based on manual calculations and the perception of a limited amount 
of information by a planner, it is difficult not only to find an optimal sol­
ution to the development of an economy, but physically impossible to balance 
the plan. For the compilation of such a plan for the tens of thousands of 
products for which the USSR state plan set targets, requires the carrying out
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of milliards of calculations (mathematically this is a problem of solving a 
system of linear equations) whereas a man, equiped with a desk calculator 
can do 1000—2000 calculations per day. Even if the splitting up of this work 
were possible (which is impossible with these relationships) the whole 
apparatus of Gosplan could not do one-hundreth part of the necessary calcu­
lations for this group of plan indices’.

The data processing problems involved in drawing up a consistent plan 
take the following form :

(a) The planning of production and supply for the entire economy is 
regarded as too large for any one organisation, and accordingly is split up 
among many organisations. This creates three sorts of problems:

(1) The organisations other than Gosplan USSR which allocate re­
sources, such as the chief administrations of Gossnab, scarcely use the 
method of balances for securing consistency. They predominantly rely on 
the ‘method’ of planning from the achieved level. ‘This leads, and must 
inevitably lead, to mistakes.’12

(2) If the various organisations concerned make incompatible assump­
tions, then inconsistent plans will emerge.

(3) Because the planning of production and supply is split up between 
numerous organisations and because de facto an enterprise is obliged to 
accept the instructions of all the higher bodies, it often happens that an 
enterprise receives conflicting or impossible plans. In particular, when the 
production plan and the quotas for the scarcest materials are received from 
Gosplan and the ministry, and the requirements for the less scarce goods are 
supposed to be satisfied by the local supply organs, it may well happen 
that the local supply organs are unable to supply those commodities which 
are essential for meeting the production plans.

(b) The planning of production and supply for all the commodities 
produced and consumed in the economy is regarded as too big a problem to 
be solved, and accordingly the authorities concern themselves only with the 
more important commodities (16000 in 1968). This reduces the size of the 
problem from millions of equations to thousands of equations, but it intro­
duces into the planning process aggregation errors, the possibility of a 
shortage of or the waste of an unplanned commodity, and hidden shortages. 
When the planning work is finished and the balances appear to be balanced, 
there may well be a hidden shortage of products whose output is not planned 
centrally but which are used as inputs into the production of centrally 
planned products, because the requirements for these non-centrally planned 
products, implicit in the output plans of the centrally planned products, are 
greater than their output (which is not centrally planned). As the deputy 
head of one of the departments of Gosplan USSR has put it: ‘One of the 
reasons for inconsistencies is that materials which are necessary for the 
production of centrally planned products are themselves not completely 
included in the list of centrally planned products, and therefore the balancing 
of production and requirements in the planning organs is not completed.’13
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(c) The process of specifying the quotas, that is, of obtaining through 
the supply organs or by direct contacts the precise goods needed (which are 
stated only in broad terms in the quotas) often gives rise to considerable 
difficulties. ‘Under this system the production plan often does not fully cor­
respond to the specific orders, and the latter are satisfied either not fully, 
or in a different assortment to that required.’ 14 Five types of problem in 
particular arise during the process of specifying the quotas.

(1) Suppliers may not wish to supply goods of the type required. For 
example, when planning is in tons, metallurgical enterprises are not very 
keen on producing thin steel sheets, which may be useful to consumers but 
are costly to produce and do not contribute much to plan fulfilment. As an 
official of the Byelorussian supply organisation has observed: ‘There are 
many complaints about shortages of special steels, rolled products, cold 
rolled sheet steel etc. At the same time there is a certain surplus of 
ordinary steel, thick construction and hot rolled sheet steel etc. One of the 
reasons for this inconsistency is the fact that the production of steel is 
planned in tons. Under this system of planning the metallurgical enterprises 
are not interested in producing thin sheet steel, because it is light in 
weight and labour intensive to produce.’ 15 In the administrative economy, 
with its permanent sellers’ market, producer enterprises are in a strong 
position and are often able to act in accordance with their own interests 
regardless of the effect of their actions on consumer enterprises.

(2) The producer enterprise may not be able to produce the goods 
required, because it lacks the necessary inputs. Months earlier, when it sent 
in its indent it did not know what its production plan would be. If it turns 
out that the orders it is now receiving differ substantially from those that it 
anticipated, it will be impossible to fulfil them because of the lack of the

(a) necessary inputs.
(3) The producer enterprise may not be able to produce the goods 

required because the plan, though balanced in aggregated terms is 
unbalanced in disaggregated terms, that is the demand for some goods 
exceeds productive possibilities as a result of aggregation errors. Take 
tubes (of the type used in oil pipelines). In terms of tons of tubes, supply 
and demand may appear to be in equilibrium, but the demand for a particular 
sort of tube may far exceed the supply possibilities for that type of tube.

(4) A producer enterprise may find itself with insufficient orders to 
fulfil its production plan. This often happens as a result of enterprises 
stating at the end of the planning process that they do not want goods which 
they ordered earlier in the planning process. The following example indicates 
how this can happen. Take an enterprise producing a good required for in­
vestment projects, for example, cranes. It may appear to have an assured 
demand for cranes, based on the investment plans of its customers. The last 
plan to be confirmed is the investment plan. It may well happen, as a result 
(a) A graphic account of this problem will be found in appendix 2 below.
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(a) Some of the balances record stocks, others show flows.
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The method of material balances is the basic method of planning not only 
the volume of production but also the distribution of the means of produc­
tion between the separate consumers, that is the planning of supply for 
the national economy.

of a central campaign to reduce the wasteful spreading of investment re­
sources over numerous unfinished projects, that many of these investment 
plans are rejected. The enterprises concerned then inform the crane plant 
that they no longer want cranes. The crane plant, which seemed to have an 
assured demand, now finds, at the beginning of the planned year, that it is 
in serious danger of underfulfilling its production plan. Another reason for 
enterprises not having enough orders is that quota holders may not need all 
the products listed in their quota — they only applied for them so as to have 
a margin in hand against a reduction in their supply requests or an increase 
in their production plan, by the higher bodies.16

(5) The planning process is often not completed in the planning year, 
so that enterprises begin the year without a final tekhpromfinplan.

The main technique used to ensure the efficiency of the plans is the sys­
tem of norms. The main technique used to ensure the consistency of the 
plans is the system of material balances.

A Soviet textbook17

An essential requirement for successful Government regulation of an 
economy is a statistical picture of the economy arranged in a way compatible 
with the instruments of regulation which the Government uses. In Britain 
such a statistical picture is provided by the national accounts, which pro­
vide the information necessary for the regulation of the economy by fiscal 
means, and by financial statistics which provide the information necessary 
for the regulation of the economy by monetary methods. In the Soviet Union 
the necessary statistical information is arranged in a series of ‘balances’, 
the ‘balance of the national economy’ and its subdivisions.<a) The way that 
the material balances fit into the system of balances is shown in the figure 
6.2.®

A material balance shows, on the one hand the economy’s resources, and 
on the other hand the economy’s needs, for a particular product for a 
specified period of time. A material balance can be arraged schematically 
as in table 6.2. The entries are reasonable self-explanatory. The material 
balances differ somewhat according to whether they are for producer goods 
or consumer goods, or compiled by the central organs or by a republican 

19 organ.
The method of material balances is unable to lead to the compilation of 

consistent plans because the material balances are not complete, nor uni­
versal, nor do they form an integrated system, nor does technology
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Table 6.2 A material balance

for 1971Balance 

3) other sources
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1971 
(draft)

(name of product)

(Units of measurement) 
Expected 
fulfilment

1969 
(report)

1970 
(plan)

I. RESOURCES
of which

1) production
of which

by producers
2) imports

4) stocks at 
suppliers at 
beginning of year

II. DISTRIBUTION
of which

1) production needs
2) capital construc­

tion
3) market fund
4) exports

5) state reserves
6) other needs
7) current reserve 

(reserve of the 
Council of 
Ministers or 
undistributed 
reserve)

8) stocks at 
suppliers at end 
of year

correspond to the strong technological assumptions implicit in the use of 
material balances.

Often material balances do not cover the entire output of the good in 
question. For many kinds of product material balances embrace little more 
than 60 per cent of production.20 When commodity A is produced as a
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X = (I + A + A2 + A3 ...)Y

it often happens that X is approximated by considering the first two terms 
only. In view of the fact that the process of calculation is often cut short, 
inconsistencies are to be expected, in principle. The practical importance 
of this depends on the ratio of direct inputs to full inputs and the number of

When during the course of the material balance calculations the output of 
one product is altered, consistency requires that the outputs of all the prod­
ucts that directly or indirectly are used in the production of that commodity, 
are altered. For example an increase in the production of cars entails an in­
crease in the production of steel, which in turn entails an increase in the 
production of electricity, which in its turn ... In practice however, Efimov 
has explained that:

‘Because of the great labour intensity of the calculation of changes in the 
material balances and the insufficiency of time for the completion of such 
work, in practice sometimes only those balances which are linked by first 
order relationships are changed. As regards relationships of the second 
order, and especially of the third and fourth order, changes in the 
balances are made only in those cases where the changes are conspicu­
ous.’22

In other words, whereas consistency requires the evaluation of the conver­
gent series

subsidiary product of enterprise X belonging to industry B, then X’s out­
put of A may not be known to the central planners nor to the sectoral plan­
ners responsible for the A industry.

The material balances are compiled for far fewer commodities than are 
produced in the economy. For most commodities balance calculations are 
not performed, either because they are included in a very aggregated way in 
balances which are calculated, or because they are altogether excluded from 
balance calculations.

The compilers of material balances are primarily concerned with balancing 
the output and requirements for a single commodity. Diagrammatically com­
pilers of material balances are doing calculations of the type:

Balance A

rather than calculations of the type :21

Balance A
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Input-output

‘The calculation of material balances for separate products, in the course 
of which numerous alterations are made, is insufficient for maintaining

iterations required for consistency. TsSU, working on the 1959 input-output 
table for the USSR in value terms, found that usually the ratio between 
direct inputs and full inputs was between 1 and 2, but that much larger 
values occurred quite frequently, ranging up to 54.7! The number of iter­
ations required for the estimated value of X to attain the true value of X 
has been estimated by Levine at between 6 and 13.

On the other hand it has been shown, using Soviet data, that in many 
cases two rounds of iteration were enough to bring direct input coefficients 
quite close to full input coefficients.23 Furthermore, the number of iter­
ations required is reduced by the existence of bottlenecks. The planners 
can arrive at a consistent plan without matrix inversion, through iteration, 
provided that the outputs in the excess capacity sectors are adapted to the 
potentials of the bottleneck sectors. 24 In addition the number of iterations 
required for consistency can also be reduced if the input-output matrix has 
certain special properties, e.g. if it can be triangulated. Soviet experience 
has shown that in many industries a small number of coefficients account 
for a large proportion of the inputs, which reduces the number of feedback 
effects which it is necessary to take into account when making alterations 
to projected inputs during the plan calculations.25

The method of material balances assumes that the process production can 
be represented by a matrix of fixed coefficients (the norms). For each com­
modity requirements are assumed to be represented by the relation 

n
xi = E aijxi + y« i=l... n

where is the output of the Ith product,

is the norm of requirements of the i 
of the jth product, and

y< is the requirements of the ith product for final demand.

This is a very strong assumption,.which rules out substitutability, non­
proportional inputs, learning by doing and non-constant returns to scale, and 
there is no reason to suppose that it is in general true. Hence one would not 
expect the material balance calculations to produce accurate results.

The norms used in the calculations are generally averages weighted in 
favour of the more efficient producers. This creates two problems. First, 
for efficient producers the norms may be too soft and provide no incentive 
to efficiency, and conversely, for inefficient producers they may be imposs­
ible. Secondly, when during the process of plan calculations the relative 
outputs of plants with different input-output relationships is altered, this 
alters the actual mean input-output relationship. If the planners continue to 
use a given norm, then inconsistencies will result. (This is an example of 
an aggregation error.)
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interindustry proportions, for reflecting in the plans all the connections 
and relations between production and consumption. The theory of plan­
ning has worked out a method which allows these connections to be taken 
into account more fully and more precisely, the input-output table in phys­
ical and value terms. Its utilisation allows us simultaneously to solve a 
number of problems, to plan the volumes of output and the distribution of 
production by industries, to determine the material inputs into production 
and the utilisation of the national income.’

V.F. Kotov (deputy head of a 
department of Gosplan USSR) f6

An input-output table is a way of arranging the national accounts which 
focuses attention on the productive relationships between industries. In 
Soviet statistical practice an input-output table is regarded ‘as an organic 
part of the balance of the national economy, as its further development, and 
above all as the development and disaggregation of the balance of the pro­
duction, consumption and accumulation of the national income.’27

The concept of an economy as a circular flow of commodities goes back 
to Quesnay’s Tableau Economique. The first set of national accounts pro­
viding data on productive relationships between industries was that 
compiled by the USSR Central Statistical Administration in the 1920s.28 
Leontief, aware of the Soviet work,29 subsequently developed, in the 
United States, a mathematical model which provides a convenient way of 
arranging, and a useful way of analysing and extrapolating, statistics on 
inter-industry relations. Since the government’s instruction to TsSU and 
Gosplan of November 1959 on the compilation of input-output tables, a great 
deal of effort has been devoted in the USSR to the compilation of input-output 
tables. Accounting flow input-output tables for the USSR in value, physical 
and labour terms for 1959 and 1966 have been compiled by TsSU. TsSU has 
also compiled an accounting capital stock matrix for 1966. Planning input­
output tables in value terms for 1962 and 1970 have been compiled by 
Gosplan’s Research Institute, which is currently working on planning input­
output tables for 1975 and 1980. Planning input-output tables in physical 
terms were worked out by Gosplan’s Chief Computing Centre for 1962, 
1963—65, and 1970. Research organisations have compiled a large number of 
regional input-output tables, a field in which TSEMI has been active. The 
Institute of Economics and the Organisation of Industrial Production has 
done some work for Gosplan on dynamic input-output models. Soviet work on 
input-output is summarised in appendix 4.

Soviet specialists consider that the introduction of the input-output method 
into planning practice should take place neither by the sudden supersession 
of the traditional methods by the new methods,30 nor by the creation within 
the planning apparatus of special departments for economic-mathematical 
methods divorced from the planning mainstream, but that input-output should 
be gradually introduced into the work of the planning organs. (In actual 
practice what has tended to happen has been the creation within the planning 
organs of special departments for the introduction of economic-mathematical
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methods divorced from the planning mainstream.) 31
The construction of input-output tables gives rise to numerous problems. 

‘The most complicated and labour intensive part of the work on an account­
ing input-output table is to obtain and process the necessary statistical 
information.’ 32 As the statistical information which the enterprises send to 
TsSU is inadequate, the necessary additional information is obtained by 
sample surveys.33 The existing data on the production and consumption of 
agricultural products produced on their private plots by collective farmers 
and others, are not very reliable.

Economic activity takes place in enterprises, which are grouped into 
administrative units (firms in capitalist countries, associations or economic 
ministries in the USSR). As input-output is concerned with data about tech­
nological relationships to be used in planning, it is desirable that data be 
collected about the enterprises, and not about the administrative units into 
which they are grouped.34 Where an enterprise produces, in addition to its 
main product, subsidiary products, it is desirable that the subsidiary output, 
and the inputs necessary to produce it, be transferred to the appropriate 
industry. 5 (The proportion of ‘foreign’ outputs depends on the detail of the 
classification.) In this way it is possible to arrive at a ‘commodity­
commodity’ table. Call the method of classification which does not take 
into account the fact that enterprises may produce more than one commodity, 
the ‘industry—industry’ classification. The difference between the two can 
be very great as table 6.3 which refers to Lithuania in 1961 clearly shows.

Many Soviet economists consider that unlike input-output tables 
constructed on an industry-industry basis, which reflect only the trading re­
lationships between enterprises, input-output tables constructed on a 
commodity-commodity basis reflect the technological relationships of the 
process of production.

Either those inputs which come to the enterprise from outside, or all 
inputs regardless of whether they come to the enterprise from outside or from 
an earlier stage in the process of production within the enterprise itself, can 
be considered as inputs. [In Soviet statistical practice the former is known 
as the ‘gross output’ (yalovaya produktsiya) method, the latter as the ‘gross 
turnover’ (yolovoi oborof) method.] Input coefficients calculated from stat­
istics gathered using the former method are determined not only by tech­
nology but also by the extent of vertical integration, and therefore the latter 
method is preferable for planning.

In general it is desirable that statistics for input-output purposes be 
collected from enterprises and not from groups of enterprises, that they 
allocate subsidiary activities correctly, and that the gross turnover method 
is used. These points are more important in the USSR than they would be in 
say, the U.K., because Soviet enterprises are less specialised. All Soviet 
input-output tables are based on data collected from enterprises and are 
‘commodity-commodity’ tables rather than ‘industry-industry’ tables. In some 
cases the gross output method is used, in others the gross turnover method. 
The latter is favoured by most economists in this field, and by TSEMI, the 
former by TsSU.
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100 0.5 139.9

1.9

331.2

100 202.3 81.0

100 1.3 66.7

40.6 64.0100

100 48.272.8
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100
100

100
100

Wine making 
Non-alcoholic 
drinks
Yeast
Medical instru­
ments and 
equipment 
Concentrated 
feeds

128.0
92.4

90.4
87.0

(3)
Volume of produc­
tion of'foreign’ 
products produced 
by enterprises be­
longing to the indus­
try as % of column 
(2)

(4) 
Volume of produc­
tion of the given 
industry produced 
by enterprises be­
longing to other 
industries as % of 
column (2)

Equipment for 
the building ma­
terials trade
Electricity and 
thermal power 
generation 
Tractors and 
Agricultural 
machinery 
Constructional 
engineering

The question of which prices to use in value input-output tables has been 
much debated in the Soviet Union.37 TsSU uses the prices actually paid by 
consumers. TSEMI prefers producer prices (i.e. costs plus profit and turnover 
tax but excluding trade and transport expenses). The use of prices to 
aggregate commodities introduces into calculations utilising the tables the 
possibility of aggregation errors.

Another problem concerns the units to be used in physical input-output 
tables. In the input-output model it is assumed that each industry produces 
only one product, and that every product is uniform, and therefore it is poss­
ible to sum the rows in physical units. In all the input-output tables which 
it is feasible to construct, however, each industry produces a physically 
heterogeneous collection of goods. In Soviet practice, output is measured 
not only in natural physical units, but also in conventional physical units, 
and money. Conventional physical units (e.g. the measurement of various 
fuels in tons of coal equivalent) are used where it is clear that natural

Table 6.3 The relationship between a ‘commodity-commodity* and 
‘industry-industry* calculation of the outputs of particular industries 

with a 239 industry classification36
(2) 

Volume of produc­
tion of the indus­
try’s product pro­
duced in enterprises 
belonging to the 
industry itself
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(a) In accordance with normal Soviet practice, the top left hand quadrant of Soviet 
input-output tables usually only embraces ‘material production’ and excludes 
‘non-productive’ branches of the economy. (It has been argued, however, that 
‘all work in a socialist economy is productive, that there are no unproductive 
classes or social groups.’ A reviewer commented approvingly on this argument, 
adding that ‘from the point of view of optimal planning the division of labour 
into productive and simply socially useful is senseless. All kinds of labour, 
satisfying a social need, i.e. making a definite contribution to the criterion of 
optimality, receive shadow prices corresponding to the quantity of their contri­
bution.* Ekonomika i matematicheskie metody vol. 2, No. 5, p. 797.)

physical units do not reflect consumers’ valuations. As a Soviet expert in 
this field puts it: ‘Physical measures (weight, volume, area and so on) 
often cannot reflect quantitatively the consumers’value of goods.38 ... The 
establishment of conventional units for the measurement of output, which 
convert physical measures to volumes of consumers’ value has a progressive 
significance. Such indices are widely used in the input-output table.*39 
Where the output of an industry is very heterogeneous, e.g. the engineering 
industries, and the furniture industry, output is measured in money, using 
constant prices. The use of physical input-output tables composed of 
‘commodities’ aggregated in this way, introduces into the calculations the 
possibility of aggregation errors.(,)

The input-output model assumes that all the outputs are proportional to 
inputs. In fact in many industries this is not so, as a number of writers have 
pointed out.40 In some of the regional input-output tables attempts have 
been made to isolate the non-proportional inputs.41

The input-output model assumes that each output is produced by only one 
technique. In fact many goods are produced by several techniques, e.g. 
electricity from coal, oil or uranium. Similarly the input structures of the 
extractive and agricultural industries vary according to the location of the 
activity. This can be allowed for by setting each technique in a column of 
its own.

The compilation of planning input-output tables raises a number of further 
problems, how to estimate future technology, future personal consumption, 
future capital investments, and future exports and imports. The task of pro- 
ecting the technical coefficients is made much easier by the fact that the 

st majority of them are either zero or of negligible importance. ‘Calcu- 
ions by the Economic Research Institute of the State Economic Council 
owed that in the accounting input-output table 10—15 per cent of the co­

efficients in each industry embraced 90—95 per cent of all the inputs.’42 
Gosplan’s Economic Research Institute analysed the coefficients of the 
33 x 83 all-Union table to find out by what percentage it was necessary to 
alter the input coefficients of each industry in order to produce a one per 
cent change in the output of that industry. It turned out that 86 per cent of 
the non-zero coefficients had to be altered by more than 100 per cent to pro­
duce such a 1 per cent change in the output of the industry concerned.43 A 
method has been developed to distinguish between the less important and 
the more important coefficients.44

When Gosplan’s research institute worked out the planning input-output
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(a) The work done by Gosplan’s research institute in working out a planning input­
output table for 1970 was similar in many respects to the work done by the 
Cambridge Growth Project in working out planning social accounts for the UK 
for 1970. In both cases the aim of the work was to produce a range of 
possibilities between which an informed political choice could be made, and in 
both, personal consumption, investment, government expenditure, and the input­
output coefficients for 1970 were estimated, and used to calculate variants of 
the outputs of the main industries of the economy in 1970. Interesting features 
of the Soviet work were the reliance on estimates by specialist institutes, rather 
than on extrapolation, for estimates of the planning input-output coefficients; 
and the large number of industries distinguished in the Soviet planning input­
output table (130).

(b) Information supplied at interview in Latvian Institute of Economics, Riga.

table for 1970 as part of the work on the 1966—70 five year plan,(a) the less 
important coefficients were largely taken from the 1959 accounting table, or 
extrapolated from it. The more important coefficients were projected by the 
‘method of technical-economic forecasting’, by which is meant the following 
procedure. First, about 200 industrial research institutes and design organ­
isations, on the basis of their estimates of the development of their industry, 
produced estimates of the chief input coefficients. Subsequently, these 
initial estimates were made more precise on the basis of detailed studies of 
technical progress and the structure of production. The forecast input coef­
ficients were based on estimates of 15 000 norms in physical forms, which 
were then aggregated. The number and importance of the forecast input­
output coefficients are set out in table 6.4.

Experience has shown that the big problem in projecting the technical co­
efficients is not in estimating technical progress in the production of goods 
already in production, but in estimating changes in the structure of produc­
tion, i.e. the ‘birth’ of new products and the ‘death’ of old ones.(b)

The structure of personal consumption was determined mainly by extra­
polation, wnen working out the planning input-output tables for 1970. The 
limited attention paid to income elasticities of demand was defended partly 
on the ground of the unsatisfactory nature of the household budget data, and 
partly on the revealing ground that in general productive possibilities, rather 
than demand, determines the volume of sales.46 The forecasts for social 
consumption are usually based on plan norms, for example the number of 
hospital beds required per thousand inhabitants.

Accurate estimation of future capital investment is particularly important 
in a country where gross capital formation amounts to 35 per cent of the 
national income.47 When the planning input-output tables were worked out in 
connection with the 1966—70 five year plan, the volume of investment 
required to support various alternative growth paths was in general 
calculated according to the formula:

1[X, - Xo (1 + + /cr)]cn + XQkrcr I Q3 + n,) + f0 (b + p + n0)

1 - dpr
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No. of sub­
industries

39
11

5
14
12
14

7
7
1

3
5

2477
668

318
579
488
678

422
385
59

110
256

106
577
60
168

64
238

692
198

92
60
7

% of material 
inputs embraced 
by the forecast 
coefficients

94
100
92
93

69
84

97
96
95

96
97

Calculated by 
the method of 
technical- 
economic 
forecasting

where K
X,

Xo
ku

No. of direct input 
coefficients

Total

287
6727

__ 58
2320

35
88

Metallurgy 
Fuel

Electrical
Engineering & metal 
working

Chemicals
Wood & wood 
processing

Building materials 
Light industry 
Food industry 

Agriculture & 
forestry
Building
Other branches of 
material production

Total

7
125

Table 6.4 Some features of the matrix of direct input coefficients 
in the planning inpul-output table for 1970^

is the volume of investment in the industry being considered,
is the volume of output of the industry planned for the final year 
of the planned period,
is the volume of output of the industry in the base year,

is a coefficient which characterises the increase in output 
which is possible by improving the utilisation of existing 
capital,

is a coefficient which characterises the increase in output from 
the expansion and reconstruction of existing enterprises, 
is a coefficient of the capital intensity of new building,

is a coefficient of the capital intensity of the expansion and re­
construction of existing enterprises,

is a coefficient which characterises the relationship of the full 
increase in capital to the average annual increase in the planned 
period,
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(a) The input-output tables themselves may be non-comparable because different 
methods are used in their compilation. The all-Union tables compiled by TsSU 
are in consumer prices. The input-output tables for the Baltic republics, 
compiled under the aegis of TSEMI, are in producer prices. The compilers of the 
1959 all-Union value and physical tables used different methods of calculating 
inputs. In the value table, only those inputs were calculated which came from 
outside the enterprise concerned, whereas in the physical table all inputs, 
including those produced within the enterprise itself, were included.

is the volume of capital in the base year,
is a coefficient characterising the depreciation of fixed capital
in the planned period,
is the norm of unfinished construction at the beginning of the
planned period,
is the norm of unfinished construction at the end of the planned 
period,

To 
b

is the norm of investment in maintaining capacity, and 
dpr is the share of investment which does not increase the value of 

fixed capital.
All the norms used in determining the requirements of each industry for in­
vestment, were worked out by the industrial scientific research and design 
institutes in accordance with the methodology worked out by Gosplan’s 
research institute.

Economic planning is a hierarchical, or multi-level process. At the top 
the time path of a few summary indices, e.g. national income, is decided, at 
the bottom the expansion plans of every enterprise. The calculations made 
at every stage can be summarised in a model, which indicates the assump­
tions made, the data required, and the steps in the process. The strategy of 
development can be analysed with the help of an extremely aggregated growth 
model. A classic case is the Feldman model, which brings out clearly (on 
the assumptions made) the advantages of concentrating on heavy industry. 
More recently, Mikhalevsky has attempted to use a number of tools borrowed 
from Western economic thought (e.g. production functions) to explain past 
Soviet economic growth and lay the foundation for planning the macro- 
economic indices.48 Input-output is a tool to be used at a lower level of the 
planning hierarchy, to plan the relationships between the various industries. 
It forms a link between planning the basic national economic indices and the 
plans for separate industries and regions.49 A Soviet economist has 
suggested that input-output fits into planning as illustrated in Fig. 6.3.50

Although input-output tables have been compiled in the Soviet Union for 
a decade, their integration into the planning process has proceeded slowly. 
The integration of input-output into the planning process gives rise to 
numerous problems:

1. The results of input-output calculations may be irrelevant to planning 
because the indices of the plan and those of the input-output table are non­
comparable.<a> For example:
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Fig. 6.3 The suggested use of input-output in planning
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(a) Up till now TsSU used an industrial classification for checking the fulfilment 
of the plan different from that used by Gosplan in planning the economy. In 
planning gross and sold output 54 branches and subbranches of industry were 
distinguished, and for investment more than 150. TsSU gathered data on the ful­
filment of the plan on the basis of a classification into 240 branches and sub­
branches. ‘All this has created considerable difficulties in working out plans 
and in the analysis of the most important economic indices.’ (Ekonomicheskaya 
Gazeta 1968 No. 46, p. 14.)

The new Metodicheskie ukazaniya k sostavleniyu gosudarstvennogo plana 
razvitiya narodnogo khozyaistva SSSR (1969) contains a unified industrial 
classification worked out by Gosplan together with TsSU. This classification 
ought to be used by all the organisations concerned with the planning and con­
trol of, or research into, the economy. There are still unresolved problems with 
this classification. (Planovoye khozyaislvo 1969 No. 6, p. 22.)

a) Input-output tables include all the output of particular products. 
Plan calculations ignore the small industrial enterprises, run by state 
farms, building trade and transport organisations, and collective farms and 
consumer cooperatives.

b) The product classification of the plan, and of the input-output table 
may be different. When comparing the 1959 all-Union physical input-output 
table with the basic indices of the seven year plan, it was found that only 
77 products were comparable, 80 products in the input-output table were not 
in the plan nomenclature, and 33 products in the plan nomenclature were not 
in the input-output nomenclature

c) Plans and input-output tables are calculated in different prices. 
(Enterprise wholesale prices + turnover tax = producer prices (industry 
wholesale prices) . Producer prices + trade and transport costs = final 
consumer prices.)

‘In plan calculations output is calculated in enterprise wholesale prices, 
and social product in industrial wholesale prices. The method of com­
piling planning input-output tables used at the present time such that in 
them products are reckoned in those prices at which were calculated the 
accounting input-output table. Because the first, and last, accounting 
input-output table was worked out by the Central Statistical Administration 
in final consumer prices of 1959, all the planning input-output tables are 
calculated in those prices. In this way, as a result of using different 
prices, ‘output’ in the input-output calculations exceeds ‘output’ in the 
plan calculations by the extent of the turnover tax and the trade-transport 
mark up.

Consequently, the volume of output of an industry for the planned year 
arrived at by the input-output calculations must be translated from final 
consumer prices of 1959 to producer prices of 1959, and finally, to 
enterprise wholesale prices of that year, the prices of which are accepted 
as comparable to those of the planned period (up to 1966 comparable 
prices for the measurement of the gross output of industry are the 
enterprise wholesale prices of July 1955). Such a three stage re­
estimation of the volume of output can scarcely avoid lowering the 
liability of the estimates.’51
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d) Soviet input-output tables are based on a ‘commodity-commodity’ 
classification, whereas plans are drawn up for industries, where by ‘industry’ 
is meant a totality of enterprises, and for enterprises. (This is a more 
serious difficulty in the Soviet Union than it would be in Britain because 
Soviet industry is less specialised.) Gosplan’s Research Institute has 
worked out a way of arranging the inter-industry flows to allow for this.52

e) In planning a group of industries (sewn goods, footwear, woollens, 
cotton materials, wool scouring, artificial leather, celluloid materials) have 
their gross outputs calculated differently from all other industries, certain 
items (raw materials, basic already processed materials and profits) being 
excluded.

f) There are also other differences between input-output indices and 
those used in planning practice.53 ‘At the present time to liquidate fully 
the inconsistencies between the indices of the planning input-output table 
and the national economic plan, which have been mentioned, is extraordi­
narily difficult in connection with the lack of the necessary accounting and 
planning information.’54

2. A major difficulty in reconciling input-output with the traditional sys­
tem of planning by material balances, let alcne superseding the latter by the 
former, is that the latter are worked out for many more products than the 
former. ‘At the present time,’ wrote Shvirkov in 1963,

‘the USSR Council of Ministers approves in the annual plan for the devel­
opment of the national economy the volume of production in physical 
terms of more than 600 types of industrial output. Moreover, about 400 
indices which are subdivisions of these 600 products are confirmed in 
addition. Thus Gosplan USSR must calculate the volume of production of 
more than 1000 products for submission to the Council of Ministers of the 
USSR. Naturally, the volume of production of these products must be co­
ordinated. Such balancing can most effectively be carried out with the 
help of an input-output table.’56

Pursuing this line of thought would require an input-output table of order 
1000 x 1000. Shvirkov suggests 800 x 800 on the ground that this is the 
upper limit possible with existing computer technology. This approach 
seems unsatisfactory. Such tables would be difficult to compile and invert. 
In addition it would leave open the relationship between Gosplan’s input­
output table and the many thousands of commodities distributed by the 
supply organs.

3. There has been a tendency in input-output calculations to use 
‘progressive coefficients’, regardless of the production possibilities for 
‘progressive’ goods in short supply, resulting in impossibly high outputs of 
some goods in the input-output calculations. For example, comparison of 
necessary output levels as calculated using the physical input-output 
tables, and using the traditional methods, in 1962 and subsequent years, 
generally showed close agreement. When there were divergencies, this gen­
erally showed, not the inadequacy of traditional methods, but the folly of



85

(a) For example that in 1959 the ‘rate of surplus product’ (m/v) in the Soviet Union 
was 88%. See Eidelman op. cit. p. 276.

(b) Information supplied at interview in Gosplan Lithuania, Vilna.

Input-output tables are a valuable source of information about the struc­
ture of an economy. They give a vivid picture of inter-industry flows, the 
commodity composition of imports and exports, and the commodity structure 
of accumulation and consumption; and indicate the main proportions of the 
economyFor example, analysis of the 1959 all-Union table provided the 
deputy head of the department for forecasting the development of agriculture 
of the research institute of Gosplan USSR with the material for a vigorous 
critique of the inadequate support which agriculture is receiving from indus­
try.59 Similarly, analysis of the 1961 input-output table for Lithuania, for 
example, showed that only a very small proportion of Lithuanian industrial 
production flowed into Lithuanian agriculture. Since Lithuania is mainly an 
agricultural republic, it was decided that this was unsatisfactory, and that 
the proportion ought to be increased .(b)The all-Union tables have provided 
data for an analysis of the efficiency of production, and for price formation.

Because an input-output table can be represented by a simple mathemat- 
cal model, and because of the assumption of constant coefficients, an input­
output table can be utilised for variant calculations.

using input coefficients for mineral fertilisers into agriculture, or aluminium 
into cables, which reflected a desirable, but unfeasible, input structure.55 
This problem arises from the fact that in the input-output model technology 
is fixed and output levels flexible, whereas in planning practice technology 
is flexible and output levels constrained by resource availability.

4. In order that enterprise plans be consistent with the national or 
regional input-output tables it is desirable that the enterprise plans be drawn 
up in matrix form using the same statistical conventions as the input-output 
tables.57

5. There is a shortage of economists competent in this field. (This is of 
diminishing importance with the rapid growth of higher eduction in economic 
cybernetics.)

6. The most important practical obstacle to the use of physical input­
output tables in planning is that the ones so far compiled fail to account for 
a large proportion of the output of important products. For example in the 
plan table for 1963, one third of electricity went to ‘other productive uses’.58

7. The input-output model assumes that constant returns to scale prevail 
throughout the economy. In fact, however, increasing returns to scale are 
normal in manufacturing, diminishing returns in extractive industry, and 
agricultural production is heavily dependent on ‘chance inputs’ (e.g. rain, 
wind and sunshine). Consequently it is not normally possible to rely on an 
input-output coefficient when the output under consideration is substantially 
different from the output for which the coefficient was calculated.
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73.8
26.2

72.4
27.6

69.6
30.4

Production of steel in 1970 
(millions of tons)

Components of the 
national income

National income 
Consumption 
Accumulation

5.6
6.7
2.5

75.2
24.8

6.6
6.9
5.7

71.0
29.0

7.5
7.0
8.7

6.1
6.8
4.1

7.1
7.0
7.25

Variants

III

Variants
III

Variants
III

13.5
so

A sharp increase in the share of accumulation in the national income in the 
five year plan 1966—70 would lead to a sharp fall in the share of consumption 
in the national income, and only a small increase in the rate of increase of 
consumption (within a five year plan period) . What is very sensitive to the 
share of accumulation in the national income is the output of the capital 
goods industries, as tables 6.7 and 6.8 show.

X = (I-AV'Y

assuming that A is given, we can calculate X for varying values of Y. 
Variant calculations were not undertaken with material balances because of 
their great labour intensity. Variant calculations have a useful role to play 
in perspective planning, because they enable the planners to experiment 
with numerous alternative growth paths and pick the best. The first major 
use of variant calculations in Soviet national economic planning was in con­
nection with the compilation of the 1966—70 five year plan. Gosplan’s re­
search institute analysed the result of various possible shares of accumula­
tion in the national income for 1966—70. It became clear that stepping up the 
share of accumulation in the national income would increase the rate of 
growth of the national income, but that this would have very little effect on 
the rate of growth of consumption (because almost all of the increased out­
put would be producer goods). The results of the calculations are set out in 
tables 6.5 and 6.6.

Consumption
Accumulation 

of which 
industrial fixed capital

Table 6.6 Average growth rates for 1966—70 (in %)



Table 6.8 Average growth rates of selected industries for 1966-70
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8.2
6.6
7.3

10.4
7.0
7.5

11.4
7.2
7.6

Engineering and metal working
Light industry
Food industry

7.1
6.3
7.1

9.3
6.8
7.4

Variants
III

The Director of Gosplan’s research institute has observed that: ‘As a 
result of this research it was concluded that an increase in the share of 
accumulation, speeding up the growth rate of the economy as a whole, does 
not provide a marked increase in the growth rate of consumption. This con­
clusion, clearly, has an important scientific and practical significance.’

One important difference between planning by material balances and 
planning by input-output is that the former is concerned with gross produc­
tion and gross consumption of commodities, and focuses attention on supply 
bottlenecks, whereas the latter starts from final consumption, and focuses 
attention on the net output available for final consumption. As an official of 
Gosplan Lithuania has observed ‘The plan for production in a republic 
should provide a definite level of personal and social consumption, deliv­
eries to other regions, accumulation and increase in stocks, and start not 
from targets for gross output but from final product. But frequently this re­
quirement is not satisfied, because of difficulties with the calculations, and 
the working out of the economic plan for the republic begins with the estab­
lishment of the gross outputs of industry, and agriculture, the volume of in­
vestments, deliveries etc. Only multi-variant calculations on the basis of 
an input-output table, done on a computer with varying levels of final pro­
duct, make it possible to work out a plan in a strictly logical order — from 
requirements to production.’62 Moreover, as Dadayan has observed: ‘The 
production and consumption of coal and steel are significant not in them­
selves, but only to the extent that they provide for the production of products 
intended for final consumption ... Society does not become one iota richer 
if the industrial apparatus devours not 300 but 500 million tons of coal or 
90 and not 50 million tons of steel.’63

Above it was argued that the use of material balances is unable to lead 
to the compilation of consistent plans because the material balances are 
not complete, nor universal, nor do they form an integrated system, nor doe$ 
technology correspond to the strong assumptions implicit in the use of 
material balances. Input-output tables are complete, that is they do include 
all the output of particular industries. This however raises a number of 
problems, which were discussed above, concerning the comparability of the 
indices of an input-ouput table and the national economic plan. In particular, 
the indices of an input-output table, which refer to the outputs of ‘pure’ 
industries violate the important plan principle of adresnost’and have to 
(a) The principle of adresnost’ is that there should be no plan targets which are the 

responsibility of no-one in particular. To each plan target there should correspond 
an organisation (address) responsible for implementing it.
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Summary
Input-output is a useful addition to the techniques at the disposal of the 
planners, which provides useful data on the relationship between industries 
and the relationship between the macro-economic indices and the physical 
structure of production, and which enables variant calculations to be made 
in perspective planning, and which is useful for working out control figures 
in current planning. It is not, however, a technique which enables the con­
sistency problem to be solved.

be recalculated to fit the plan industries, which is not difficult but which 
does not enhance the reliability of the results. Unlike material balances, 
input-output does form an integrated system. This fact enables the full im­
plications of possible output changes to be worked out, and numerous plan 
variants to be experimented with. As in the case with material balances the 
technological assumptions of input-output — fixed coefficients — do not 
accord with reality, ruling out such phenomena as alternative techniques of 
production, non-proportional inputs, learning by doing and non-constant 
returns to scale. In fact the technological assumptions of input-output are 
more restrictive than those of material balances, because in planning prac­
tice the norms of the material balances are flexible. Considered as a tech­
nique for drawing up consistent plans,64 the most important defect of an 
input-output table is that it is not universal. The number of industries in the 
largest input-output table — 600 — is much smaller than the number of pro­
ducts for which material balances are regularly drawn up, and is so small as 
to be scarcely relevant to the problem of drawing up consistent plans for 
20 000 000 commodities.

‘In general, with the existing nomenclature of balances it is impracticable 
to take account of all the direct and indirect links in the economy. As a 
result of this the balancing of all the links in the production of the 
social product is in practice not achieved, which leads to the violation 
of the proportional development of the economy.’

N.E. Kobrinskii and A.M. Matlin65

‘It is suggested that the development of mathematical methods of planning 
will enable the troubles of the planning of supply to be overcome. Devi­
ations from normal economic activity, including non-productive costs, 
which result from breakdowns in supply, can be completely liquidated, 
however, only by raising khozraschet to the required level, when 
khozraschet will create between enterprises healthy productive relations, 
when the responsibility of personnel, and of enterprises will be raised.’

E.O. Kaitsa66
It has not been possible to ensure that the plans for all the many thou­

sands of administratively allocated commodities are consistent, using 
material balances or input-output or a combination of these techniques. The
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(b) Urban unemployment and unused capacity resulting from lack of aggregate de­
mand, are important sources of idleness of men and machines in market econ­
omies, which do not arise in the administrative economy.

fact that the economy is 
of deleterious effects :

run on the basis of inconsistent plans has a number

(1) It leads to inattention to non-priority sectors, such as personal con­
sumption. As inconsistencies come to light, and shortages are revealed, 
priority sectors receive what they need and non-priority sectors have to ac­
cept what they are given.<a)

(2) It leads to repeated alterations to the plans. As inconsistencies come 
to light, plans have to be altered to deal with them.

(3) It leads to difficulties with supply, which result in the idleness of 
men and machines,(according to one estimate 25% of all working time is 
lost through difficulties with the supply system) & It also results in cost 
increases (resulting for example from the cost of sending tolkachi or 
expediters to find materials, the cost of sending telegrams, the additional 
cost incurred in the procurement and use of unsatisfactory substitute 
materials, and the use of commodities obtained from the auxiliary enterprises 
of collective farms, or from local industry, which may be substantially more 
costly than the same commodities produced by large scale industry). In 
addition, it results in difficulties in meeting the requirements of customers 
(because the necessary materials are not available).

(4) It leads to difficulties with marketing. Enterprises may find that there 
is no demand for the products that they have been instructed to produce.

(5) It contributes to the unresponsiveness of output to demand. Take 
commodities whose output is not balanced by the central planners, such as 
shoe polish or spares for machinery. Unless resources are left for the pro­
duction of these goods, and an economic mechanism is available which will 
ensure that the resources are used in accordance with the needs of cus­
tomers, then these useful commodities will not be produced in the required 
types and quantities.

(a) A recent article has explained how this works out in the case of tubes (of the 
type used in oil pipelines). ‘In accordance with the quotas which they have 
received the consumers send in orders for the necessary assortment. It now 
turns out that the planned output of some kinds of tube is less than requirements 
and that some kinds of tube were almost excluded from the plan. There arises a 
shortage. In order somehow to make ends meet it is necessary to divide the in­
dustries of the national economy into priority and secondary. Willy nilly the 
secondary industries have to adapt their needs to the existing situation, and 
take not those tubes which they need but those tubes which they are given.* 
(Osada, Spivakovsky and Nizhegorodov, Pravda 6 March 1969, p. 2.).
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(a) ‘Big difficulties arise in investment as a result of the incomplete balancing in 
the plan of the requirements of the construction sites and the quotas allocated 
to them, in particular for equipment, ferrous metals, cable production etc. Often 
when allocating these materials to the construction sites it turns out that the 
quotas which they have received do not correspond to the specifications which 
they have requested, which leads to the overexpenditure of materials, the 
irrational utilisation of labour, to redoing already completed work, and as a con­
sequence, to the dragging out of construction periods.’
V. P. Krasovsky, Problemy ekonomiki kapital'nykh vlozhenii (1967) p. 60.

(6) It is one of the factors explaining the length of time taken to build 
new plants — a notorious feature of Soviet investment planning.(a)

(7) It is one of the factors hindering the development of agriculture. 
Machinery and equipment is allocated to the collective and state farms in a 
way which does not ensure their most efficient use, and the opportunity for 
the agricultural enterprises to determine the output patterns of the plants 
producing machinery and materials for agriculture is limited.68

(8) It is one of the factors explaining the low level of specialisation in 
production. Enterprises, and ministries, fearing that they will be unable to 
secure through the supply system the components that they need, produce 
their own at higher cost, and the development of low cost component 
enterprises is hindered.

(9) It is one of the factors explaining the existence of shortages, both of 
consumer goods and of producer goods, which is such a characteristic feature 
of the Soviet economy. Take large suitcases. Equilibrium in the large suit­
case market ought to be maintained by balancing. But in fact this cannot be 
done, and in an environment characterised by suppressed inflation and the 
determination of the production plans of consumer goods factories by plan­
ners rather than in accordance with the needs of the retail trade, large suit­
cases become a scarce good (deficitnyi tovar). (If the planners do notice the 
shortage they are likely to over-react, and large suitcases will become a 
surplus commodity, like the reduction gears of appendix 2.)

(10) It leads to the irrational distribution of stocks. Under conditions of 
strict rationing, and the practice of reducing quotas allocated in the future 
if current quotas are under-utilised, enterprises have a strong incentive to 
hoard materials. Stocks accumulate at those enterprises which are relatively 
good at exaggerating their real requirements, and production is hampered by 
shortages of materials at those enterprises which play the game according to 
the official procedure.

It is generally recognised that the existing system of working out and im­
plementing the plans for the administrative allocation of resources is unsat­
isfactory. At the present time there are five main directions, not mutually 
exclusive, in which an improvement in the situation is being sought, the 
enlargement of stocks, the decentralisation of the planning of supply, an im­
provement in planning techniques, a greater emphasis on direct contacts 
within the supply system, and the gradual transition from the planning of 
supply to wholesale trade.
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Year

1221

9 228
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1966
1967
1968

21665
15 297
16312

1904
2 253 
1969

20
103

18 530
11942
3198

Minis­
tries

1081
1814

Terri­
torial 

adminis­
trations 

of 
Gossnab

Gosplan SNKh Gossnab
USSR USSR

There are a number of important organisations to whom this dedentralisation 
of the planning of supply has not been applied. The enterprises of the 
Ministries of energy and electric power stations, defence, the gas industry, 
and transport construction, Mosgorispolkom (i.e. Moscow city council), 
Lengorispolkom (i.e. Leningrad city council) and a number of other

Table 6.9 No. of products allocated by various organs'
Total Gosplan SNKh Gossnab Chief

nomencla- USSR USSR adminis-
ture trations

of 
Gossnab

If there were adequate stocks at consumers, then many of the adverse 
consequences of the inadequacies of the supply system would be eliminated. 
In that case, the failure of necessary goods to arrive would not cause a 
plant to come to a halt, or result in dearer materials being substituted or 
necessitate obtaining materials from another enterprise on an informal basis, 
as happens now. It would simply be dealt with by running down stocks. This 
would be an example of what in the literature on systems is called decoup­
ling by means of a buffer.® It is not a new idea. Forty years ago, in his 
famous Notes of an economist Bukharin pointed out the difficulty of con­
structing buildings with bricks that had not yet been produced, and the need 
for reserves,70 but his views were rejected at that time on the ground that 
one should plan to ‘widen’ a bottleneck, not ‘on’ the bottleneck. The desir­
ability of an increase in stocks has been argued by Probst,71 Smekhov72 
and Krylov,73 considerable attention was paid to the question of stocks at 
the January 1968 conference on problems of improving material-technical 
supply at the Scientific Research Institute of the Economics and 
Organisation of Supply, and the importance of adequate reserves for the im­
provement of the supply system was recognised in the decree of the Council 
of Ministers of 28th April 1969 entitled ‘On measures for the further improve­
ment of the material-technical supply system of the national economy’.(a) 74

An important feature of the reform has been the decentralisation of the 
planning of supply which has resulted from the increased importance of the 
territorial supply organs. The purpose of this is to bring resource allocation 
more into line with real requirements and possibilities. The increased role 
of the local supply organs (the territorial administrations of Gossnab) is 
shown in table 6.9.

(a) The traditional view of the authorities was that large stocks were a sign of 
waste, and efforts were devoted to maintaining stocks at a low level and if poss­
ible reducing them. Low stocks, or stocks irrationally distributed, ensure that 
breakdowns in the supply system have the maximum effect in disrupting produc­
tion, and the changed attitude of the authorities is an important development.
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organisations send in their specified quotas not to the territorial supply 
organs but to their own ministry or to the central supply organs.

In some circles it is considered that the way to overcome the problems of 
the supply system is to improve planning by widening the detail of the plan 
and making extensive use of computers and mathematical methods.

‘The supporters of the existing system of supply of socialist enterprises 
generally explain its character by reference to the supposed interests of 
centralised planning and the shortages of separate types of products. 
Moreover, they are inclined to see the reason for all these short-comings 
in the supply of means of production and materials to the factories, mines, 
construction sites, collective farms and state farms, and of food products 
and consumption goods to the population, in the inadequate detail of 
national economic planning.

Economists supporting this point of view believe that if, for example, 
how much a collective or state farm should receive, not just in the way of 
tractors and combines, lorries and mineral fertilisers, but also pitchforks, 
spades, string for packing tomatoes and shavings for packing eggs, were 
determined in a centralised way, or at any rate by an order from the higher 
organs, then, in the opinion of these planning officials, the material 
needs of every enterprise would be fully met. If, on the other hand, these 
collective and state farms received plans for the sale to the state not 
only of grain and meat, milk and potatoes, but also beans, bristles, 
parsley and celery, then the supply of food products to the population, 
and raw materials to industry, would be guaranteed.

Such a description of the position of the supporters of unlimited central­
isation may seem like an exaggeration. This is not so, however. The 
proof of this is the fact that at the present time many economists and 
planning officials place great hopes on the creation with the help of com­
puters of a single automated system for the management of the national 
economy. With the help of an all embracing all union classification of 
indices for the management and planning of production it is proposed to 
take account of the needs of every enterprise for all requirements and 
determine down to the last detail the production programme of every 
enterprise, beginning with turbines and ending with fishhooks.’76

In the Ministry of Building and Road Engineering, and in the Ministry of Oil 
Refining, the requirements for material resources are now worked out directly 
by the Ministry without reliance on the unreliable indents.77 The 
Soyuzglavsnabsbyty (i.e. the chief administration of supply and marketing of 
Gossnab) are charged with the efficient distribution of orders between 
plants, and Soyuzglavmetal is using linear programming to work out optimal 
production schedules and attachment plans, and Soyuzglavkhim (in collab­
oration with TSEMI) is applying the transport problem of linear programming 
to the task of minimising the cost of linking up producers and consumers 
for a number of chemical products (more than 50 in 1967 and more than 100 
in 1969) ,78 Methods of iterative aggregation have been suggested with the 
help of which one could go from consistent plans for a highly aggregated
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group of commodities to consistent plans for all the commodities.79 The 
process of planning is itself now planned, by means of network planning 
(e.g. the critical path method).

The idea that the use of mathematical methods will be sufficient to over­
come the problems of current planning is most implausible, and while it has 
some support among the officials of the central economic organs has no 
support among research workers in the field of the application of mathemat­
ical methods to current planning. Three research workers in the field of the 
application of linear programming to oil refining (this is a classical field 
for the application of linear programming and useful results were achieved 
in the United States already in the 1950s) have described their work on the 
current planning of five oil refineries in the Ukraine. The optimal plan 
diverged substantially from the actual plan. This did not show that the 
optimal planners are able to bring about substantial savings, but simply that 
with the present price system a plan that minimises costs is not necessarily 
optimal from the national economic point of view. What these calculations 
showed, was not that mathematical methods can save current planning, but 
that the price system requires further improvement. The researchers, general 
conclusion about the significance of optimising models for current planning 
is that they

‘do not resolve the important, perhaps the most important, problem — how 
to interest the direct producers, that is the enterprises, in the maximum 
display of their reserves, in the most efficient utilisation of their own 
resources, so that they produce more, better and cheaper.

The economic reform envisages the expansion of direct contacts 
between suppliers and consumers. In this case Gosplan and the Ministry 
should switch over from current planning to perspective questions, to 
determining the directions of technical policy in the industry. The role of 
the central organs in current regulation should be reduced to the planning 
of state reserves, the satisfaction of non-economic needs and export­
import operations. The purpose of the models of current planning should 
also be altered — they will probably be used not for the establishment of 
directive output indices for producers and the establishment of quota 
limits for consumers, but for the discovery of bottlenecks in the balance 
of production and consumption, in order that the state reserves be 
manoeuvred in the best way. The role of the optimisation models in the 
calculation of indices of indirect regulation and khozraschet, in particu­
lar objectively determined valuations, will also be increased.’00

Great efforts have been devoted in recent years to building up long term 
contacts within the supply system betweenproducers and consumers. The 
point of this is to develop long term coordination of the plans of complemen­
tary enterprises. In 1967—68 Gossnab linked up on a long term basis more 
than 5.5 thousand consumer enterprises and 1.5 thousand producer 
enterprises.

A number of economists consider that the conclusion to be drawn from 
the impossibility of drawing up a consistent plan for the national economy
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(a) Even before the reform, trade between enterprises was de facto quite important. 
The need for it arose as a result of the inadequacy of the planning process.

For a description see chapter 3 section 2 (Poluchenia materialov iz sluchainykh 
istochnikov) of E.O. Kaitsa op. cit.

and the harmful effects that this has on the economy is to abolish current 
planning and move over to wholesale trade in producer goods.(a) For 
example Matlin realises that it is impossible to draw up consistent plans 
for all commodities, and concludes that what is required is to utilise flexible 
prices, supply and demand and the market mechanism.82 A number of steps 
in this direction have been taken.
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(a) A survey of the theory of aggregation, with bibliography, will be found in 
H.A.J. Green, Aggregation in economic analysis (1967). For a Soviet discussion 
of the conditions for consistent aggregation in the input-output model, see 
N.V. Dyurain and Yu. S. Arkhangelsk!, Agregirovanie v mezhotraslevom balanse, 
Ekonomika i matematichskie metody vol. 2, 1966.

Aggregation is said to be consistent when the use of information more 
detailed than that contained in the aggregates would make no difference to the 
results of the calculations.

Aggregation as a cause of 
inconsistent plans

One can distinguish three main sources of error in planning arising from 
the aggregation of heterogenous goods into artificial homogenous goods. 
First, the process of aggregating requirements for many goods into require­
ments for the aggregate good and of disaggregating the plan for the aggre­
gate good into plans for the heterogenous goods required, may destroy 
knowledge of the relative quantities in which the goods are required, thus 
destroying some of the information necessary for the construction of an 
optimal plan. Second, enterprises instructed to maximise, or materially 
interested in maximising, the output of the artificial aggregate product may 
distort the product mix away from that desired by consumers. Third, the 
planners may compile inconsistent plans because the method of aggregation 
which they use is inconsistent.<a>

First, if consumers require a, units of good 1, a2 units of good 2.. .an . 
units of good n, and if the planners aggregate these requirements by means 
of multipliers b, ... bn, and then plan an ouput of c (= .£ b<) units of
‘good q’, they are setting producers the task of finding an n component y 
vector, such that y.b = c. There is an infinite number of such vectors, of 
which a is only one, so that in general consumers will not receive the out­
put pattern required.

The two goods case, with variable coefficients in consumption, can be 
represented diagrammatically, as in figure Al.1. Consider the two goods at 
and a2, say coke and oil, with planners multipliers 1 and Vi, so that con­
sumers’ requirements for one ton of coke and two of oil are aggregated into 
a requirement for 1 x 1 + 2 x % tons of coal equivalent; and so on for 
larger requirements.

The output produced by the consumers of coke and oil depends on their 
consumption of these products. If they receive any of the combinations of 
a, and a2 represented by the curve P"P" they will produce an output P"; 
and similarly for P*P' and PP. P" > P* > P. In order to produce output P' , 
consumers’ minimum requirements (in terms of (?) are for 6 units of a2 and 
2 units of a,. The planners aggregate these requirements into a requirement
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Output of az

Fig. Al.l Aggregation and the requirements of consumers

for 6 x J + 2 x 1 = 5 units of q. Any point on the line (0,5) (10,0) 
satisfies this plan. Suppose producers produce 4 units of a, and 2 units of 
a2: supply (4x 1 + 2x 1 = 5) equals demand (6x| + 2xl = 5). On paper, 

n terms of q, the plan is consistent. In fact, however, consumers are faced 
ith a shortage of az (6 - 2 = 4) and a surplus of a, (4-2 = 2), so that 
onsumers find that their output plans and supply plans are inconsistent (or 

that output plans are inconsistent with input availabilities), and production, 
at P, is below the planned level.

A necessary condition for aggregation not to lead to inconsistency is that 
the planners’ multipliers coincide with the consumers’ rates of substitution. 
It is for this reason that in the compilation of physical input-output tables 
in the Soviet Union, where it is clear that crude physical measures such as 
weight, volume or area do not reflect relative consumers’ valuations, adjust­
ments are made to bring the physical measures into line with relative con­
sumers’ valuations.1(a) The greater the divergence between the planners’ 
multipliers and the consumers’ rates of substitution the greater is the incon­
sistency of the plan. This provides a criterion for aggregation : aggregate

(a) The desirability of measuring the consumption of fuels in the United Kingdom 
using as conversion factors for the different fuels their marginal rates of trans­
formation in production or their marginal rates of substitution in consumption, 
rather than coal equivalent tons, is argued in R. Turvey and A.R. Nobay, On 
measuring energy consumption, Economic Journal vol. LXXV (1965).
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Consumers’ requirements will not be met unless

(i = 1 . . . n)

P
T

close substitutes and do not aggregate across gaps in the chain of substi­
tution.

In industries with only one product, for example the electricity supply 
industry, the process of aggregation and disaggregation does not cause 
inconsistent plans. The problem arises in industries where output is very 
heterogenous, as in the textile industry. Where decentralisation is 
advocated as a way of eliminating errors caused by disaggregation, this 
provides a criterion for deciding in which industries to decentralise, de­
centralise in industries of the textile type, and do not decentralise in in­
dustries of the electricity type.2

Secondly, where enterprises are instructed to maximise, or are materially 
interested in maximising, the output of q, they are likely to distort the 
product mix away from that desired by consumers. Let consumers’ require­
ments be a, ... an, planners’ multipliers be b2 .. .bn, and planning be in 
terms of q. The instruction to maximise q is tantamount to an instruction to 
find a vector (d, ... dn) such that

di > ai

In general the output programme which satisfies (1) will not satisfy (2).
The two goods case, with varying coefficients in production and con­

sumption, can be represented diagrammatically as in Figure Al.2.
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The production possibility area is OTT. Output of q is maximised, given 
the planners’ multipliers 1 and J, at the point N where output is 3 J of ax 
and I* units of a , i.e. 4 units of q. Consumers’ requirements are such that 
for any combination of supplies of a, and a2 represented by the curve P'P' 
they are able to produce P' units of output, and similarly for PP. P* > P. 
Given the production possibility area OTT and the isoproduct curves P'P' 
and PP, the optimal output plan is point M, which enables producers to 
produce the highest possible output as measured by consumers.

Unless the planners’ multipliers coincide with the marginal rate of substi­
tution of the two goods in consumption and the marginal rate of transform­
ation in production, at the optimal point, the use of planners’ multipliers to 
aggregate goods will result in an irrational output. Production of the rational 
output requires a market in which the price ratio 6| : 3| rules, or that the 
planners calculate this price ratio and set it to the enterprises as a para­
meter, or that the planners’ multipliers coincide with this ratio.

Third, when planning is in aggregated terms, either or both of the follow­
ing assumptions are implicit in the plan: (1) the relative outputs of the two 
products which make up the aggregated industry will remain unchanged; (2) 
the input structures of the products which make up the aggregate industry 
are the same.

Consider, for example, the case of the car and lorry industries, planned 
as the single ‘motor-vehicle’ industry. Suppose that the planners plan an in­
crease in the output of motor vehicles, that increase in output to be wholly 
accounted for by an increase in the output of cars. Assume that the input 
structures of cars and lorries are different. Then if the planners calculate 
the input needs of the enlarged motor vehicle industry using norms or input 
coefficients which are weighted averages of those of the car and lorry 
industries, the weights being the current relative outputs of the two goods, 
the calculations will not accord with reality. If plans are calculated in this 
way, they will be inconsistent — the car plants will be short of some inputs 
and have a surplus of others. In the two goods case the problem is obvious 
and the planners may be able to allow for it; but some industries produce 
many products.

During the process of plan compilation, the planned output of an industry 
is often altered. It may well be that different output levels of an aggregated 
industry imply different relative outputs of its component commodities, and 
that the output level eventually chosen will not be that which corresponds 
to the norms or input coefficients used. The plan will then be inconsistent.

More generally, consider the n goods, x, ... xn. x(k)£ is the amount of 
the Ith good produced in the kth year. The production of one unit of 
x£(i = 1.. .ri) requires the inputs a£1 + ai2 + ... aim. The production of n m
one unit of each of the goods x£ requires the inputs 2 S . The plan­
ners calculations are in terms of the aggregate commodity q. q is measured 
(a) It is assumed that planning is in physical terms, the planners using material 

balances or physical input-output tables, so that relative price changes are not 
a source of errors.
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i,p = 1... n

j = 1... m

The economic meaning of this requirement is that the goods have identical 
input requirements. This provides a criterion for consistent aggregation: do 
not aggregate commodities with different input requirements. It also provides 
a criterion for aggregating goods in order to minimise errors: aggregate 
goods with similar input requirements, and do not aggregate goods with dis­
similar input requirements.

(b) xCD./xd), = x(2)i/x(2)J

The economic meaning of this condition is that the goods are produced in 
the same proportions in the two years. (Examples of goods whose relative 
outputs remain unchanged at different aggregate output levels are goods 
produced at different stages of a vertical process of production.) This pro­
vides a criterion for consistent aggregation : aggregate goods only if the 
ratio of their outputs is the same in the planned period and the base period. 
It also provides a criterion for minimising errors caused by inconsistent 
aggregation : aggregate only those commodities whose relative outputs will 
remain more or less unchanged during the planned period.

This suggests that errors caused by inconsistent aggregation are likely 
to be greater the longer is the interval between the planned period and the 
period to which the norms of input coefficients refer, because of the dis­
crepancy between the output patterns in the two years. This suggests the 
importance of continuous up-dating of the norms used in material balance 
calculations, or the input coefficients used in input-output calculations.

During the process of plan compilation not only commodities but also 
enterprises are aggregated. The sources of error in aggregating enterprises 
are analogous to those in aggregating commodities.

First, the process of aggregating requirements for commodities at par­
ticular places into requirements for commodities, and then disaggregating 
the plan for commodities into plans for the delivery of commodities to par­
ticular places, may destroy knowledge as to where the commodities are 
needed. This is a problem in data processing which becomes very difficult 
as the number of enterprises grows very large. One of the reasons why 
Soviet industrial production is concentrated in large enterprises and small

in such a way that one unit of xi is equal to 1/n units of q. Assume that 
in year 1 one unit of each of the goods x^ is produced, so that output of q 

n m
is one, and input requirements are S X a^. Assume that in year 2 an

output increase of 10% is planned. According to the planners’ calculations, 
n m

the input requirements of the enlarged q industry are 110/100 S .

This calculation will be correct only if either or both of the following con­
ditions hold:



100

enterprises discouraged, is to deal with this problem.(a)
Second, enterprises instructed to produce commodities (or materially 

interested in producing commodities), as opposed to the delivery of com­
modities to particular places, may ignore the needs of consumers.

Third, planners may compile inconsistent plans because the method of 
aggregating enterprises used is inconsistent. When planning is in terms of 
aggregating enterprises, either or both of the following hidden assumptions 
are implicit in the plan :

(1) the input structures of the enterprises are the same;
(2) the relative outputs of the enterprises will remain unchanged.

Consider for example two coalfields planned as ‘the coal industry’. If the 
planners calculate the input requirements of the coal industry using norms 
of input coefficients which are weighted averages of those of the two coal­
fields, then unless either or both of the hidden assumptions are satisfied, 
inconsistent plans will be drawn up. When there are only two enterprises 
with very different input structures allowance can be made for this; but some 
extractive industries have many fields, and in addition there are other in­
dustries with many enterprises and varying input structures.

During the process of plan compilation, time too, is aggregated. Planning 
is in terms of units of time, say a quarter. A producing enterprise can fulfil 
its plan by producing output in say the tenth week of the quarter, although 
the consuming enterprise may need it in the third week of the quarter — 
information which was destroyed by the planners during the process of 
aggregation and disaggregation.

(a) The size distribution of British and Soviet industrial enterprises is very differ­
ent. Whereas 92.3 per cent of all industrial enterprise in Britain employ 100 
workers or less, in the Soviet Union only 29.8 per cent of enterprises fall into 
this category. The Soviet Union, with an industrial labour force almost three 
times of Britain, has only about one fifth as many industrial enterprises.
Ya Kvasha, Kontsentratsiya proizvodstva i melkaya promyshlennost’, Voprosy 
Ekonomiki 1967 No. 5.
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The following is a complete translation of an article in Izvestiya 29 
September 1964.

G. Bakhareva 
Head of the economic laboratory of the 
Nevsky factory named after V.I. Lenin.

V. Rumyantsev, the director of the Kotlyakov factory, read the letter 
attentively, without haste. He fell silent, and then he said:

‘Evidently comrade Bakhareva has done her work well. Everything in the 
letter is correct. Until quite recently we made 8 000 reduction gears a year, 
in the current year we could make more than 40000, and next year 75000. 
Three years ago this was a very scarce product and we were criticised for 
the fact that we were only producing a small quantity; now the annual plan

Another speed

I found out accidentally everything that is stated in this letter. The 
sovnarkhoz included me in one of the commissions for checking the compo­
sition of incomplete output at Leningrad factories. We were at the 
Kotlyakov factory. We came across facts here which even a stranger could 
not fail to notice. The whole place was filled up with reduction gears 
(these are the main product of the factory).

What is going on? Quite recently, only three years ago, there was a short­
age of reduction gears in the country. Tens of thousands of factories 
produced a few reduction gears of various types. As a result they were dear 
and of poor quality. It was decided to set up several big specialised 
factories.

At the Kotlyakov factory a sheme was worked out to raise the capacity of 
the plant to 125 000 reduction gears a year. The construction of new shops, 
the ordering of special lathes, and the introduction of production lines, was 
begun. Building continues.

Now, however, there is serious doubt as to whether it is worthwhile con­
tinuing with the work. It has suddenly turned out that reduction gears are not 
necessary. Nobody wants them. By the end of the first half of the year three 
million roubles worth of them had piled up in warehouses. The factory ran 
into debt with the bank and was transferred to a special credit regime. To 
produce another product on the special production lines for the reduction 
gears is impossible.
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(38000) is below capacity. By February it was clear that even for this plan 
there would not be enough orders. During the year the plan was reduced to 
32000. We have been provided with a market for 26 000. What will happen in 
the fourth quarter?’

In a word the director confirms the startling fact. What happened? In spite 
of everything one would think that the Kotlyakov factory was not expanded 
for nothing. It is difficult to believe that the country does not need its 
32000 reduction gears. Nobody in Soyuzglavtyazhmash could explain 
clearly to me what had happened. This is scarcely surprising. This organ, 
on which the fate of factories depends, in practice decides nothing and has 
not got a staff to study economic prospects. It is clear what has happened. 
Not all the small (‘for oneself’) reduction gear works were closed which 
should have been closed with the opening of the big factories. The 
sovnarkhozy preserved them for reasons of over insurance. Specialists, 
acquainted with the industry, name in particular the Gorokhovetsky, 
Nikolsky and Pavshinsky factories, which are producing even now small 
quantities of reduction gears in addition to their main product. This pro­
duction could easily be transferred to the Kotlyakov factory, or to the 
Izhevsky factory, which also specialises in them. Furthermore, the factories 
of several industrial state committees in Kharkov, Rostov and in Leningrad 
itself will produce this year small quantities of the very same reduction 
gears as the Kotlyakov factory. They will produce them knowing that at the 
specialised factories they are both cheaper and better. This is a model of 
an irresponsible, departmental, approach to state business. This approach 
has greatly increased the difficulties with which the Kotlyakov factory is 
faced.

In life we are now meeting with other cases very similar to the case of 
the reduction gears. In recent months one has come to hear more and more 
the unfamiliar words ‘difficulties with the marketing of output’.

Perhaps these are just personally observed chance happenings? Letters 
to the editor, however, serve as an infallible barometer. Several months ago 
the articles ‘Orders and refusals’ and ‘The factory and the bank’ were 
published in Izvestiya. In the second article there was a discussion of only 
one of the consequences of the trouble. This was a case where a purchaser 
returned a machine which had been ordered a year earlier. The reason was 
the usual one, no money available. Since this is the truth, the local branch 
of the bank agrees and does not pay the account. The innocent supplier 
suffers. This is simply one of the consequences of disorganised marketing, 
and in itself a big problem. We received dozens of letters in response to the 
article ‘The factory and the bank’. In them were hundreds of facts, refusals 
to accept goods, non-payment for goods, mysterious debts for heaven knows 
what.

The cause of all this is quite simple. Imagine that you are the director of, 
say, a crane factory. Not later than the first of July of every year you 
indent for sets of goods for the manufacture of cranes in the following year. 
Your orders include reduction gears. How many of them you will need and of 
what type, it is impossible to know precisely. Somewhere or other your
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future customers are only just indenting for your cranes. This means that 
you guess your needs on the basis of last year’s experience with some 
allowance made for growth. Your made up indent goes on its way.

The indent goes to the sovnarkhoz of the economic region, then to the 
republican organ, then it arrives at the union supply-marketing (snabsbyt') 
glavk, in this case Soyuzglavtyazhmash. There all the orders are added up. 
The total number of reduction gears requested in the whole country, is 
calculated. Then the same staircase is traversed from top to bottom. After 
several months it is known at the factory how many reduction gears have 
been requested.

During this time things have not stood still at your factory. You have 
received the indents of your customers, and you discover that they want 
quite different cranes, and in different quantities, than what you had 
assumed. You immediately reorganise your intended production programme 
and rack your brains to find out where you can get the necessary sets of 
goods (the ones you ordered are now inappropriate).

As we go further into things there are more troubles. The last plan to be 
confirmed is the investment plan. Your customers discover that they can buy 
only about half the number of cranes that they ordered. With the rest you may 
do what you like. You then write to Leningrad ‘half the reduction gears that 
were ordered are unnecessary’. There they also begin to rescind some orders. 
This is a picture of events, deliberately stripped of irrelevant details. In 
actuality, thousands of circumstances which either alleviate or aggravate the 
difficulties, intervene.

What ought we to do? Once the argument reaches this point one often 
hears people say, it is necessary to raise responsibility, it is essential to 
increase discipline, something or other should be strengthened, something 
or other should be intensified, and so on.

Various administrative measures are suggested, such as altering the 
period for sending in indents. It is said, for example, that the production 
plan should be compiled before the supply plan. This, however, is similar 
to the argument about which came first, the chicken or the egg. What for the 
consumer is a supply plan, is for the supplier a production plan. Simultaneous 
coordination is required.

Evidently a radical solution is required. Let us look at things in a wider 
context. If we abstract from details, a gratifying event which we long awaited 
has taken place. The period when all the goods in the economy were scarce, 
has ended. The time when there was not enough of everything has ended. 
The method of planning which was suitable for permanent shortages, however, 
still remains. This method, first, envisaged the centralised distribution of 
all, or nearly all, resources, which in current conditions is impossible and 
unnecessary. Secondly, it ignored the factor of marketing, because in the 
years of the first five year plan marketing was much easier than production.

Bearing in mind these circumstances, it is not difficult to see in what 
direction it is necessary to search for a solution. Many economic officials 
consider that it is necessary, for example, to develop direct contacts 
between enterprises, which N.S. Khruschev has called ‘the most convenient
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and profitable’ form of supply and sales. It is suggested to place them at 
the basis of planning the output and sales of commodities so that factories 
do not have to go up and down a long staircase of higher organs which do 
not decide anything. We have come across, in particular, one interesting 
confirmation of the practicability of this path.

Last year, together with the well known economist M. Kobrina, an old 
manager of the school of Sergo Ordzhonikidze, we were at the Moscow 
factory Krasnaya Presnya which makes founding machines. It was already 
November. Comrade Sergeev, the Director of the factory, placed on the 
table a long list, dozens of repudiations. For a good third of the output 
there was nowhere to send it. When he turned to ‘his’ snabsbyt they lifted 
their hands in dismay and said ‘we have no orders for your machines’.

Then the factory sent letters to three hundred possible purchasers (at the 
factory the addresses of possible purchasers are well known). They were 
sent in the belief that there would be answers.

In the spring we telephoned Krasnaya Presnya. Sergeev did not immedi­
ately remember: ‘Oh, those? They were all sold.’

But that is not all. At Krasnaya Presnya it was foreseen that the 
character of demand might alter, and then it would not be so easy for things 
to come right in the end without a reliable sales plan. This was foreseen 
and new customers were looked for. This was not done as it would have been 
done in Gosplan by a man.intermittently looking after founding machines.

People living in Moscow and concerned with founding machines could find 
out that at the Voskresensk chemical combine there was dissatisfaction 
with their equipment for mixing and grinding the ingredients for mineral 
fertilisers. Having found out, they could act in this way. At their expense, 
they brought to Voskresensk and set up one of their machines (runners) 
accompanying it with their engineers, and proved that it mixes fertiliser 
ingredients much better than the screw conveyors working there. The 
Voskresensk people asked that there should be sent to the line with runners 
a mill also, and the designers at Kranaya Presnya took on this job as well.

This is a second advantage of direct contacts, allowing those concerned 
to do engineering work themselves, to push there where it is most needed in 
the interest of the national economy, without pressure from above.

Should this accidental experience become a norm? If some offices are 
superfluous, for the state this can only be beneficial. Under this system the 
union planning organs would retain the key positions in determining the 
directions of development of this or that industry, and coordinating the 
actions of the enterprises in accordance with the tasks of technical progress 
and the requirements of the country. Under this system the union planning 
organs would enter the picture when the supplier and the customer were 
unable to agree among themselves.

Maybe someone can suggest a better way. What is important is the 
principle, that the methods of planning should keep in touch with the changing 
situation.

We began with reduction gears. One of the various kinds of gears is the 
familiar car gear box. When a car. sets out, you use the first speed, This is
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inevitable, otherwise the motor would not begin. It is, however, also inevi­
table, that when the car has picked up momentum, you use another speed.

0. Latsis
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The use of input-output in regional 
economic planning

The construction of accounting regional input-output tables was one of the 
first fruits of the (revived) Soviet interest in the use of mathematical 
methods in planning the economy. Work on regional input-output tables was 
begun by the Laboratory for Economic — Mathematical Methods (which sub­
sequently grew into the Central Economic-Mathematical Institute) of the 
Academy of Sciences of the USSR under the leadership of the late 
Academician Nemchinov, with the compilation, in 1959, of an accounting 
input-output table for the Mordovian ASSR for 1958. Soviet work in this 
field is summarised in appendix 4.

Most of the problems of drawing up regional input-output tables are simi­
lar to those arising in the compilation of national tables. In this appendix 
we will not duplicate the discussion of chapter 6 but will consider points 
relevant only to the regional tables.

When projecting technology the compilers of the Estonian tables 
considered, for some industries, various coefficient vectors, embodying 
various methods of production. For the construction industry linear program­
ming was used to choose the optimal plan.1 Fifteen variants of final con­
sumption were experimented with when working out the Estonian input-output 
table for 1970.2 In one variant of the Estonian calculations food product 
consumption norms suggested by the Laboratory for the study and planning 
of nutrition of the Academy of Sciences of the USSR, and non-food product 
consumption norms recommended by the Scientific Research Institute of 
trade and social nutrition, corrected for Estonian conditions, were used.

One variant of personal consumption for Estonia for 1970 was based on 
income elasticity calculations. The population was divided into two groups, 
rural and urban and the data of a 1963 family budget survey was used to cal­
culate linear consumption function for all the consumer goods specified in 
the input-output table for these two groups.

The base year used in these calculations may have been unrepresentative. 
To overcome this problem, in the Estonian calculations a control year — 
1963 — was used to check the representativeness of the base year — 1961.

All the calculations were carried out in 1961 or 1963 prices. Future price 
changes were not allowed for.

Working out the 1970 input-output table for Latvia, it was found that 
starting from final demand and the projected technical coefficients some­
times led to impossibly large volumes of output of particular products. 
Accordingly another approach was tried, starting from given volumes of
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output and structure of final product, and balancing the table by adjusting 
imports and exports. Latvia’s imports and exports for 1970 are determined 
by Gosplan USSR, for broad commodity groups, but within these groups 
much adjustment is possible.

Analysis of Tables
Some interesting calculations have been performed in triangulating the 
input-output matrices for the Baltic republics.4 The input coefficients of 
the three accounting Baltic tables have been compared using the formula of 
Chenery and Clark and Watanbee.5

(a) ‘The theory of optimal planning (for example the theory of competitive equilib­
rium as formulated by Arrow—Debreu or as modified by D. Gale, and also the 
works of L. Kantorovich, A. Lur’e and others) proves, that a sub-system, (such 
as a region) works optimally in the interest of the national economy as a whole, 
when it maximises the difference between its income and expenditure (i.e. an 
active trade balance), if the flows (exports and imports) are valued in prices 
which establish equilibrium between supply and demand for the system as a 
whole.’ Yu. Ennuste, Izvestiya Akademii Nauk Estonskoi SSR: obshchestvennye 
nauki 1969, No. 2, p. 144.

Developments
On the basis of the planning flow input-output table for 1970, the capital 
stock matrix for 1960 and a dynamic model which incorporates different time 
lags in different industries proposed by Ennuste, flow and capital stock 
matrices for Estonia for each of the years in the period 1970—1980, dis­
tinguishing thirty industries and six variants, have been calculated.

Already, in constructing the 1970 input-output table for Estonia, 
optimising techniques were used. The ultimate goal to which all this work 
is tending is the construction of planning, dynamic (including capital stock 
matrices), optimal (taking into account choice of technique) input-output 
tables. (The criterion of optimality being the maximisation of the trade sur­
plus of the republic).(a) Plans based on these tables could be implemented 
by the appropriate adjustment of centrally fixed prices, which profit 
maximising enterprises would take as parameters.

The use of regional input-output tables in regional planning
Up till now regional input-output tables have largely remained a field for 
experimental calculations and scientific research, and have not been 
incorporated into planning practice.

An exception is the Lithuanian republic, where the planning input-output 
table for 1970 was used when drafting the five year plan for 1966-70, to 
check the consistency of the projected national income with the projected 
industry outputs.6

As a result of the experiments already carried out, workers in this field 
feel that input-output tables can now be introduced into practice. On 
February 14th and 15th 1966 an expanded Plenum of the Academy of 
Science’s Scientific Council on the problem ‘The use of mathematics and 
computing technology in economic research and planning’ was held to
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discuss regional input-output tables. A deputy director of TSEMI expressed 
the view that ‘Now after having carried out a number of experimental calcu­
lations, the main problem is the practical introduction of planning input­
output tables into the work of the planning organs.’5

TSEMI’s guide to the construction of regional input-output tables states 
that:

‘An input-output table can, in principle, be included in the existing sys­
tem of planning both at the preliminary stage of working out the plan, and 
also at the concluding stage of balancing and co-ordinating the plan 
indices. At the preliminary stage of planning it must be used as an instru­
ment to work out the control figures (at the level of the country as a 
whole or at the stage of a separate economic region). At the concluding 
stage it can serve for the achievement of full consistency of the plan 
indices of all products and for the co-ordination of the plan s of 
enterprises with the regional and national plans.’8

For purposes of regional planning the Soviet Union has a central organ, 
the Council for the Study of Productive Forces (SOPS) attached to Gosplan 
USSR, and local organs, the planning commisions of the sixteen big econ­
omic regions. (The USSR, excluding Moldavia which is not included in any 
big economic region, is divided into eighteen big economic regions. Two 
big economic regions — Byelorussia and Kazakhstan — do not have planning 
commissions, because it is unnecessary to have in one and the same region 
both a republican Gosplan and the planning commission of a big economic 
region.) Input-output tables have not yet been drawn up and incorporated 
into the regular planning procedures of the big economic regions.

Most of the difficulties which arise in attempting to use regional input­
output tables in regional planning are similar to those which arise in con­
nection with national tables, and the discussion of chapter 6 will not be 
duplicated here, where we will consider additional difficulties which 
arise only with regional tables.

It is easier to compile input-output tables for regions which are Union 
republics than for regions which are not, because more statistical material 
is available for the former. A book 9 one of whose authors is the Chairman 
of the West Siberian planning commission, stated that:

‘Scientific workers of the Council for the study of productive forces 
attached to Gosplan USSR have worked out a methodology for the compi­
lation of an input-output table for an economic region,(a) but because of 
lack of essential statistical information, to work out a planning according 
to this methodology is impossible for the time being.’ 10

All the regional input-output tables so far compiled have been for 
political units, in particular Union republics, and not for big economic 
regions. (The accounting input-output tables for the three Baltic republics 
have been consolidated io form an input-output table for the Baltic

(a) The reference is to the first (mimeo) edition of L.E. Mints, V.V. Kossov and 
E.F. Baranov (eds) Mezhotraslevoi balans ekonomicheskogo raiona (1967).
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1) In the field of regional input-output tables, it would seem, Soviet 
economists are ahead of those in other countries.

2) Up till now the work done has only had a scientific-experimental 
character, and had not been widely introduced in practice. As two leading 
authorities in this field put it:

‘This is not the first year in which input-output tables have been worked 
out in the Soviet Union, and by now considerable experience in their con­
struction has accumulated. Unfortunately, it is impossible to say this 
about their utilization in practical work, which is explained by the diffi­
culties connected with the inclusion of the input-output method in the 
traditional system of planning.’ 12

3) There exist a number of problems in the compilation of accounting 
input-output tables, planning input-output tables and the utilisation of plan­
ning regional tables in regional planning.

When an economic region has a series of accounting input-output tables, 
stretching over a number of years, it is possible to compare these, in order 
to check the representativeness of the most recent tables, and to find out 
the trends at work, and so assist in projecting the structure of final demands 
and the input coefficients.

Dutch experience has shown, however, that in making forecasts of inter­
mediate demand with the help of an input-output table it is more important 
to use an up to date input-output table than to have access to a mass of out 
of date data.13

The fact that the planning input-output tables for the Baltic republics 
were based on accounting tables referring to a period nine years earlier,

economic region.11) The reasons for this are not only that more statistical 
data are available for Union republics than for big economic regions, but 
also that local economists are available to compile the tables (every Union 
republic has an academy of sciences with an Institute of Economics.)

The only region where input-output has been used in planning practice — 
Lithuania — is likewise a Union republic and not a big economic region. The 
reason is that Lithuania possessed both a planning input-output table and a 
Gosplan.

In order for accounting input-output tables to be used in planning the 
development of the big economic regions, it is necessary that they be 
compiled and that the regional planning commissions have the authority of 
the Union Republican Gosplans.

Further, the need for input-output in planning the big economic regions is 
not immediately apparent. The planning commissions of the big economic 
regions are largely concerned with such problems as the labour supply of the 
region, the development of local deposits of raw materials and the siting of 
new enterprises, the solution of which would not be helped very much by 
regional input-output tables.
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Date

83Accounting1959USSR

110Accounting1966USSR

83Planning1962USSR

1301970USSR

157AccountingPhysical1959USSR

237Physical Accounting1966USSR

346PlanningPhysical1962USSR

435Planning1963 PhysicalUSSR

Planning1964 PhysicalUSSR

Planning1965USSR

600PlanningPhysical1970USSR

Capital atock 
matrix86Accounting1966USSR

91Accounting1963Armenia

500Accounting1962Byelorussia

itf”13'”2391961 AccountingLatvia

101”13*”239Accounting1961Lithuania

180Accounting1962Lithuania

IO1”13.a.
239Accounting1961Estonia

15AccountingI960

75Accounting1961

14Accounting1958Mordovia

11*- 8'”861959 AccountingMordovia

7‘”1959 AccountingTartaria

150Accounting1960Tartar ia

56AccountingTartaria 1961

561962 AccountingTartatia

Accounting 56Tartatia 1963

1966 AccountingRSFSR

119**’PUnning1964

1970 PUnning 150LatvU

1970 PUnning 150LithuanU

1970 150

1961 150EstonU Accounting

1970 Planning 150EatonU

1960 Accounting

1962 PUnning

SRI GoapUn
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USSR
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1959
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Accounting
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• not avaiUble

- not applicable
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No. of 
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2nd quadrant

Accounting
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Chemical 
Industry
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109-‘
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X”'
Consumer

Consumer

Producer 
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Producer 
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Producer
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P^T**
Producer



Compiled in the USSR

1961"TsSU No No

TsSU No No

No No Unpublished

No No Unpublished

TsSU Unpublished

TsSU Unpublished

Unpublished

Unpublished

Unpublished

Unpublished

Unpublished

TsSU 196#*'No No

TsSU 
Armenia Unpublished

Balance No Unpublished

TSEMI Direct No Yes Unpublished

TSEMI Direct No Yes Unpublished

TSEMI No No Unpublished

TSEMI Direct No Unpublished

Mixed No Unpublished

No

TSEMI1,1 Balance No

TSEMI1*’ Mixed Yea Yea Unpublished

Mixed Yes Yea Unpubliahed

Mixed No Unpubliahed

Balance No Unpublished

Balance No Unpubliahed

Balance No Unpublished

TsSU No No Unpublished

No No Unpublished

TSEMI Unpublished

TSEMI Unpublished

TSEMI Unpublished

Unpublished

Unpublished

Unpublished

Unpublished

CCC Gosplan
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Gosplan 
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Gross
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Goaplan
CCC
Gosplan
CCC
Gosplan
CCC
Goaplan
CCC 
Goaplan
TsSU
TsSU
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alternative 
techniques 
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Gross 
ouput

Institute of 
economics. 
Estonia

196S**’

SRI

SRI 
Goaplan

Date of 
publication

Tatar 
sovnarkhoz
Taut 
sovnarkhoz
Tatar 
sovnarkhoz

SRI Chemical industry a Scientific Research Institute for technical- 
economic research in the chemical industry 

a Gosplan* s Chief Computing Centre
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seriously reduced the practical value of the exercise.
4) Many Soviet economists consider that the use of input-output can 

substantially increase the efficiency of planning. They regard it, however, 
not as an isolated tool, but as an integral part of a comprehensive system 
of optimal planning.
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‘The optimisation of the national economy means above all the optimis­
ation of the economic relations. Therefore optimal planning requires not 
only the use of mathematical methods and electronic computing tech­
nology, but also the improvement of the forms of socialist productive re­
lations, including legal forms. The choice of these forms lies beyond the 
boundaries of mathematical programming, but no doubt mathematical 
approaches to their optimisation will be found in the not too distant 
future. Such possibilities have already been noted, and the search for, 
and utilisation of, them is prompted by the requirements of practice.

In particular, the correct combination of the interests of the controlling 
and the controlled levels of production is one of the most important tasks 
of an optimally controlled economy. It is quite possible (and even highly 
probable!) that the liquidation of the striving of the lower levels to hide 
their productive possibilities, the orientation of the interests of the 
masses to the search for new, better variants of production and many other 
consequences of such a combination, at the present time conceals bigger 
reserves for the growth of the socialist economy, than the use of math­
ematical programming with the preservation of the former relations 
between the controlling and the controlled levels of the economy.’

V.V. Novozhilov1

An integral feature of the administrative economy is the determination by 
the planners of obligatory values of a large number of variables in the 
tekhpromfinplan of every enterprise. It is now being argued by a number of 
Soviet economists that this process is wasteful and that the planners ought 
to confine themselves to higher level goals, such as the perspective devel­
opment of the national economy, and abandon the practice of setting num­
erous obligatory values of the tekhpromfinplan of every enterprise. As two 
Soviet economists, one of whom is a leading figure in the field of economic 
cybernetics, have argued in a book entitled Economic-mathematical models 
in planning, ‘it is extremely important to underline that planning, as the 
social regulation of the proportions of production, has two substantially 
different aspects. First, the determination of the perspective development 
of the national economy (starting from the goals of future development) and 
the determination of the means of their achievement — the economic macro­
proportions. Secondly, the regulation of current production, the current phys­
ical microproportions, which are defined within the limits of the annual 
plans or the plans worked out for still shorter periods.
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The realisation of the perspective plans is based on the utilisation of 
such highly efficient methods of influencing the economy as investment 
policy; credit, financial and foreign currency policy; wages policy and so on. 
With the help of the indicated methods the big socio-economic tasks are 
efficiently resolved in our country, scientific-technical and economic growth 
are assured.

However, as is clear from the preceding discussion/8* the basic work of 
the planning organs now, lies in the field of the current regulation of the 
proportions, solving problems which are different in principle and using 
other methods. The successes of planning in this field are more or less 
modest.’ 2 Similarly, a Hungarian economist justifying the decision of his 
government to abolish the system of setting compulsory indices to 
enterprises has written that ‘These indicators were, in some way or other, 
derived from the national economic plan but were mostly, by nature of things, 
only indirectly related to the latter. They restricted the scope of decision of 
enterprise leaders, restricted their chances of, and their inclination to 
initiative, their ambitions and sense of responsibility. The indicators did 
not, and in fact could not reckon with the local endowments and requirements 
of the enterprises, and, therefore did not help and sometimes even hindered 
the choice of the most favourable, economically most efficient solutions, i.e. 
the most rational utilisation of resources.’ 3 Some of the ways in which 
current planning hinders the most rational utilisation of resources are as 
follows.

Slack plans
A notorious feature of the administrative economy is the tendency by 
enterprises to strive for a slack plan. The fact that in a socialist economy, 
which is supposed to have eliminated the contradiction between the pro­
ductive forces and the productive relations which Marxists consider to be 
the reason for the inevitable downfall of capitalism, enterprises should seek 
to conceal their productive possibilities has long been regarded as undesir­
able by many Soviet economists,4 and a major feature of the reform was a 
new incentive system designed to motivate enterprises to aim at taut plans. 
The reasons why enterprises strive to secure a slack plan when the econ­
omic mechanism is of the administrative type, seem to be as follows.

First, slack plans are an insurance against undesirable consequences of 
the ‘administrative uncertainty’ which characterises the Soviet economy.(b>

(a) ‘The preceding discussion* is a brief description of the traditional system of 
planning by material balances, which, the authors consider, can not even lead 
to consistent plans, let alone optimal ones.

(b) Absence of the uncertainty which supposedly characterises capitalism is some­
times adduced as a major advantage of socialist planning, at any rate of in­
vestment. (See M. Dobb, Welfare economics and the economics of socialism 
(Cambridge 1969) passim especially pp. 122—123, and M. Nuti, Investment re­
forms in Czechoslovakia, Soviet- Studies January 1970 p. 370.) Those who argue 
this way never pause to consider whether the uncertainty generated by the 
market mechanism is greater than or less than the uncertainty generated by the 
administrative economy. Indeed, they write as if they were unaware of the un­
certainty generated by the administrative economy, which is in fact one of its 
most characteristic features.
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When £ > Q„.

When Q„ < Q„

B = a + b(.Qa-Q^

B = 0

(a) This three fold distinction is Veselkov’s. See F.S. Veselkov, Stimuly vysokikh 
planovykh zadanii (1968) p.3.

Qp is the planned value of the bonus forming index, and
Qa is the actual value of the bonus forming index.

This system is a strong disincentive for a risk averting enterprise to adopt a 
taut plan (because there is a risk that it may be underfulfilled which would 
lead to the total forfeiture of bonus payments), and would be a strong incen­
tive to secure a high (Qa - Qp), which can be achieved both by achieving a 
high value of the bonus forming index (achieving a high Qa) and by securing 
a slack plan (obtaining a low Qp) or by some combination of these strategies, 
were the values of a, b and Qp in period t + 1 independent of the value of 
Qa in period t. Generally Qp in period t + 1 is related to Q a in period t.

a, b>0
where B is the value of the bonus,

There is uncertainty about the value of the plan for the following year, re­
sulting from the absence of firm plans for a number of years ahead and the 
practice of planning from the achieved level. Uncertainty about the value of 
the plan for the following year is a major disincentive to adopt a taut plan 
as such a plan may merely result in the receipt of a more difficult plan in 
the following year. There is uncertainty about the final value of the plan for 
the ‘planned’ period, resulting from the instability of the plans. When a 
Pravda correspondent enquired of the chief accountant of an enterprise work­
ing under the new system why enterprises were still adopting slack plans, 
he was shown by way of reply a letter from Rosglavkhlopkoprom of the 
Ministry of light industry of the RSFSR received on 27th December raising 
the annual profits plan (of the year about to end) by 275 thousand roubles.5 
The instability of the operational ‘plans’ is an obstacle to the adoption of 
taut plans. Another type of uncertainty is uncertainty about the timely 
arrival of inputs resulting from the way that the supply system operates. A 
slack plan provides the enterprise with a buffer to absorb any increase in 
the plan or breakdown in supply during the planned period.

Secondly, the incentive system adopted may stimulate enterprises to aim 
at slack plans. It is convenient to distinguish between three types of incen­
tive system, incentives related to plan fulfilment and over fulfilment, incen­
tives for taut plans, and incentives for actual high results.The first sys­
tem is the one traditionally employed in the Soviet Union, the second was 
introduced in Czechoslovakia and Poland at the end of the 1950’s and the be­
ginning of the 1960’s and the third is customary under managerial capitalism.

The system of incentives for plan fulfilment and overfulfilment can be 
written
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(a) ‘In the economic literature there is still not a sufficiently well founded answer 
to the question, what is a taut plan.’ (V.K. Poltorygin, Napryazhennyi plan 
predpriyatiya i khozyaistvennaya reforma, in M.Z. Bor and V.K. Poltorygin (eds) 
Planirovanie i khozyaistvennaya reforma (1969) p. 41.) A taut plan is often 
identified with an efficient plan. As both Ames and Poltorygin have pointed out 
however, if the enterprise has a U shaped cost curve there is a difference 
between the least cost output and the maximum output. (E. Ames, Soviet econ­
omic processes (Homewood Illinois 1965) p. 54; V.K. Poltorygin op cit.) Is a 
taut plan for the production of goods which are not needed ‘efficient’?

(This is known as ‘planning from the achieved level’.) This provides a 
powerful disincentive for aiming at a high (Qo - Qp) because such a result 
will simply make life more difficult in the following plan period.

It is important to realise that not only material but also moral incentives 
are related to plan fulfilment and overfulfilment. Bazarova has pointed out 
that in cases of plan underfulfilment ‘the moral consequences are far from 
being unimportant. The enterprise which has not fulfilled its plan is respon­
sible to the ministry or chief administration, to the regional (or district) 
committee of the party, to those shops and workers who did fulfil their obli­
gations.’6 For a Soviet manager, the attitude of his administrative superiors 
and controllers towards him is of great importance. This creates a situation 
in which a Pravda journalist gave as a reason for the failure of the reform to 
lead to the adoption of taut plans: ‘It is no secret that the following idea is 
still firmly established in the consciousness of many managers : 110% means 
honour, a banner, a bonus and a place in the presidium, but 99% means 
scowls, reproaches and a stern talk in the district committee.’

The system of incentives for taut plans can be written

B - aQp + ka(Qa - Qp)

a, k > 0
The first term provides an incentive to adopt a high plan. The higher the 
value of the bonus forming index, the higher the bonus. If Qa > Qp k < 1. 
This condition ensures that an increase in the plan of e produces a greater 
bonus than overfulfilment of the plan by e, and hence provides a disincen­
tive for the enterprise to conceal its possibilities and aim at a low plan 
when the plan is being drawn up and an incentive for it to aim at the highest 
possible plan, a so called ‘taut’ (napryazhennyi) plan.(a) Once the plan has 
been adopted there is still an incentive to overfulfil it (because k > 0), 
(although there is also an incentive, because k <1, if any additional 
productive possibilities are discovered in the planned period not to take 
advantage of them but to incorporate them in the plan for the following 
period).

If Qa<QP

This condition ensures that underfulfilment of the plan by e reduces the 
bonus by more than the same reduction in the plan, and hence provides 
enterprises with a disincentive to adopt high plans which they are sub­
sequently unable to fulfil, and provides them with a disincentive to under­
fulfil the plan.
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(a) The importance of choosing the right criterion in planning has been emphasised 
by C.J. Hitch and R.N. McKean. See their book The economics of defence in the 
nuclear age (Cambridge Mass. 1960) pp. 158—181.

Ceteris paribus, this type of incentive scheme is an incentive to adopt 
taut plans and a disincentive to underfulfil them.

The system of incentives for high results actually achieved can be 
written

This is the system normal under managerial capitalism (e.g. when execu­
tives receive bonuses tied to the level of the firm’s profits). Ceteris 
paribus, this type of bonus system is an incentive to achieve a high value 
of the bonus forming index.

These formulae can easily be extended to the case where the bonus is 
related to several bonus forming indices, or to cases where non-proportional 
incentive schemes are used.

Prior to the reform the incentives used were of the first type, and had the 
negative effects one would expect, and this was an important reason for the 
reform, a major feature of which was a switch from incentive systems of the 
first type to incentive systems of the second type.

The process of formulating an enterprise plan can be regarded as a game 
between the authorities (e.g. the glavk) who do not know the productive 
possibilities of the enterprise, and the enterprise, which is interested in 
obtaining a slack plan. It is therefore scarcely surprising that the plans are 
often slack or impossible (impossible plans can arise if the glavk makes 
excessive corrections to the plan suggestions of the enterprise on the ground 
that the enterprise is aiming at a slack plan) both resulting in waste.

B = aQa

The national economy is a complex hierarchical system whose objective is 
to maximise national economic welfare. At each level of the hierarchy it is 
necessary to adopt an appropriate criterion to guide decision makers to 
optimal solutions. Because maximisation of national economic welfare is too 
vague a criterion some more precise criterion must be adopted as a proxy for 
it.' The criteria used in the Soviet Union often stimulate waste. The cen­
tral planners, concerned with maximising output, often ignore the cost of the 
output and its usefulness. Although the Soviet Union has caught up with 
the United States in the production of a number of important intermediate 
goods, they are often produced less efficiently, and the volume of final pro­
ducts derived from them is often lower, than in the United States.8 In some 
of the experiments which preceded the reform it was found that instructing 
clothing factories to produce according to the requirements of shops led to a 
fall in the growth rate. But this did not signify that the experiments were a 
failure. It simply resulted from the fact that when given a choice the shops 
ordered a wider assortment of clothes than the planners would have ordered,
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as a result of which production runs were shorter and ‘output’ (measured in 
constant prices rather than in units measuring consumer satisfaction) 
lower. 9 The Ministries are primarily concerned with plan fulfilment and 
hence sometimes ignore proposals which would raise national economic 
efficiency but might jeopardise a Ministry’s plan, such as the construction 
of specialised enterprises to provide low cost components for enterprises 
belonging to several ministries.10 The enterprises are primarily concerned 
with securing a low plan for the production of goods with which they are 
familiar, and have little incentive to pay attention to the needs of customers, 
or innovate or make the most efficient use of the resources which they have.

The enterprise plan specifies the value of a large number of target vari­
ables. This may well be a source of waste. If there are targets for the use 
of inputs this may encourage their wasteful use. If gross output is a target 
variable then costs may be unnecessarily high or the assortment pattern 
undesirable.

A characteristic of enterprise operations is storming, that is a tremendous 
burst of effort towards the end of the planned period in order to fulfil the 
plan. This may well have adverse affects on quality.

The introduction of a new technology, to produce an old product in a more 
efficient way, or to produce a new product, tends to have an immediate ad­
verse effect on plan fulfilment. Innovation is discouraged by a system that 
places so much stress on quarterly plan fulfilment (and where prices are 
unrelated to the usefulness of commodities).

Incentives for the efficient use of inputs are weak. For example, if the 
labour force were to be reduced, the wages fund would be reduced corre­
spondingly, and this increase in efficiency by the enterprise would have 
brought no benefits to the enterprise.

It is precisely because of the long experience of unsatisfactory criteria 
for guiding and evaluating the work of enterprises that the idea of using 
profit as a synthetic success indicator gained ground in the Soviet Union in 
the early 1960s.

Instability of the plans

A characteristic feature of enterprise plans which has a serious adverse 
effect on the work of enterprises, is their instability.11 The operational 
(quarterly and annual) plans of enterprises are often altered repeatedly 
during the course of the ‘planned’ period, and sometimes even retrospec­
tively. The main reason for this is the fact, the reasons for which were 
explained in chapter 6, that the plans received by the enterprises are always 
inconsistent. As these inconsistencies come to light during the planned 
period, it is necessary to alter the plan to allow the economy to function. A 
typical example of an inconsistency leading to the alteration of a plan is 
the impossibility of fulfilling a plan because of the lack of a necessary 
input. It often happens that plans have to be altered because of inconsist­
encies between the current and perspective plans, for example the current 
plan assumed that there would be available as an input the products
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Rationing of producer goods

The material inputs which enterprises need for production are not simply 
purchased from producers as they would be in a market economy but are 
allocated to consumer enterprises by the state supply organs. In effect this 
is a rationing system for producer goods. This system hinders the efficient 
working of enterprises and encourages enterprises to make socially waste­
ful decisions.

The efficient working of enterprises is hindered by the permanent short­
age of almost all commodities which is associated with the supply

produced by a plant that has not yet been completed. The alterations in the 
plans made by the planners to correct imbalances in the plans may well 
create the need for futher alterations.

The above alterations in the plans result from the fact that the methods 
used in compiling them are such that the plans are always arithmetically 
inconsistent and alterations to them inevitable. There is, however, another 
cause of alterations in the plans, the fact that when the plans were drawn 
up insufficient account was taken of the possibilities for expanding output 
which then existed. The alterations in the plans for agricultural output 
which followed the September (1953) and the March (1965) Plena were a re­
sult of the failure of the CC prior to these plena to pursue policies which 
would lead to the efficient allocation of resources. Similarly, it often 
happens that designs (e.g. for equipment or for entire enterprises) are 
altered after they have been adopted as a result of a decision to adopt a 
superior technology which existed at the time the design was adopted and 
which should have been adopted in the first place.

There is also a third cause of alterations to the plans, namely changes 
in the situation (e.g. in technology, the weather or consumer tastes) after 
the plan is compiled. This type of alteration in the plan is not at all rep­
rehensible (if the plan were left unchanged despite changes in the situation 
that would be reprehensible) .

Clearly one way of minimising the need for changes in the plans would 
be for enterprises to have substantial reserves of inputs. This was referred 
to in the conclusion to chapter 6 as one of the ways of reducing the harmful 
effects on the economy of the inconsistency of the plans.

The instability of the enterprise operating plans is an integral feature of 
the administrative economy (because a method for solving the consistency 
problem does not exist, combined with the tendency to run the economy with 
a considerable degree of planners’ tension) has an adverse effect on the 
work of enterprises, and is one of the reasons why enterprises try to receive 
slack plans.
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(a) To a considerable extent, it is not the shortages that create the need for the 
supply system, but the supply system that creates the shortages.

Devons has observed that in the British aircraft industry in World War II ‘a 
real but quite small shortage was soon inflated into a desperate and enormous 
scarcity. For as soon as the users found out that there was a shortage, they 
would conceal any stocks that they already possessed and would put in 
exaggerated demands for further supplies, in order to ensure that they got the 
maximum share of the limited supplies available. This applied not only to the 
manufacturers using the component, but also to the squadrons both at home and 
overseas. And this paper shortage would not be deflated until the users were so 
flooded with supplies that they felt confident that they could get what they 
wanted without building up their own private hoards. And then the inflated 
demand would collapse overnight.’ E. Devons, Planning in practice (1950) p. 79.

system.(a) The supply system is such that goods often arrive late, resulting 
in the idleness of men and machines, and when they do arrive are of un­
satisfactory quality. The difficulties to which the supply system gives rise 
are felt particularly harshly by the non-priority sectors of the economy. (A 
recent court case provides a vivid example of the problems which the supply 
system creates for the non-priority sectors of the economy. A state farm 
needed wood to build cow sheds and pig stys. Wood is one of the commodi­
ties that is centrally allocated, but unfortunately the farm received through 
the supply system only 10 per cent of the wood that it needed. Without cow 
sheds and pig stys the animals are scarcely likely to survive the winter. 
The deputy director of the farm for building obtained the necessary wood by 
reaching an agreement to buy the wood from a local quarry which was about 
to burn the trees on some land in order to clear it before starting quarrying. 
The deputy director of the farm and the director of the quarry were sub­
sequently arrested, tried and found guilty. In his speech the prosecutor 
dismissed the defence that this example of enterprise initiative and direct 
contacts was in the interests of the state. ‘This was done, in the interpret­
ation of the defendants, in the interest of the state, although it seems to me 
that the state would have gained more if the quarry kept to its business and 
the farm to its, to produce agricultural products, in particular in view of the 
fact that wood is supplied to it in a centralised way.’(b) ). Hence the admin­
istrative economy, which works satisfactorily (from the point of view of the 
leaders’ objectives) when there is a large non-priority sector of the economy 
(such as agriculture and personal consumption) which feel the brunt of 
shortages and waste, becomes less satisfactory when as a result of policy 
changes it is no longer possible to regard personal consumption as a re­
sidual, and formerly residual areas of the economy such as agriculture and 
housing construction come to be regarded as priority sectors in addition to

(a) The trial was reported in Literaturnaya Gazeta 1969 No. 27 p. 10. The defen­
dants were also guilty of other crimes, for example, because spare parts, though 
theoretically supplied through the supply system were in practice unobtainable, 
the farm bought some stolen parts on the black market. In addition it was 
necessary to fake some documents for all these expenditures to appear as 
legitimate transactions in the books of the farm.
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success indicators. Economics

(a) G.S. Lisichkin, Plan i rynok (1966) p. 60.
This is analogous to the fact that in United States defence contracting there is 
a tendency by firms to hoard

‘engineers, technicians, skilled production workers, and administrative 
personnel not required on current contracts but useful for winning and execut­
ing future contracts . . . Performing work “in house" which could be done more 
efficiently by specialist vendors is another means ... of building up new 
capabilities for future business. Engaging in technical tasks and buying 
equipment essentially unrelated to an ungoing developnent effort also en­
hances an organisation’s ability to compete in new fields for profitable 
future contracts.’

(F.M. Scherer, The weapons acquisitions process: Economic incentives 
(Boston 1964) p. 183). Such phenomena arise whenever the accounting cost of 
an activity is less than the user cost of not doing it.

(b) The phrase is Zielinski’s. See, On the theory of 
of planning 1967, No. 1.

the already existing priority sectors (defence, space, industrial investment).
In order to insulate themselves from the fallible supply system, 

enterprises often produce their own inputs, raising the cost of production by 
not benefiting from economies of scale, and ministries try to become self- 
sufficient rather than rely on the fallible supply system.

The traditional pricing system was such that prices were not suitable as a 
guide to efficient resource allocation, partly because some goods and ser­
vices were not priced at all, and partly because the prices of those com­
modities that were priced were not such as to lead enterprises to make 
socially rational decisions.

Capital goods were free to the enterprise. Hence the enterprise had no 
incentive to sell superfluous equipment nor did it have an incentive to en­
sure that its applications for capital goods were economically justified. For 
example in 1965 a state farm on the virgin lands sent in an application for 
10 tractors, although it already had 40 ‘unemployed’ tractors.(a)

There was no payment for the use of natural resources. Hence there was 
no incentive to economise on their use. At the present time more than twice 
as much water is used in the production of a ton of steel than is envisaged 
by the technical norms. Though free to the steel plants this water has a cost 
to society.13

The so-called ‘prices of economic events’(b) were poorly developed. By 
these are meant the prices of goods or services used or delivered under 
special circumstances, e.g. high prices of electric power during peak hours, 
higher interest rates for overdue credit payments, penalties for delayed un­
loading of railway carriages. The permanent sellers’ market, combined with 
the absence of competition and the lack of fines for the late delivery of 
goods, placed customers in a weak position.

A substantial part of industrial production is priced according to an 
individual cost plus formula. This provides no incentive for the efficient 
use of inputs. It may even create a situation where the demand curve for
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Personal consumption

An important negative aspect of the administrative economy is inattention to

(a) Attention has been drawn to the importance of individual cost plus prices and 
their adverse effects on efficiency, by Zielinski. See his article. On the theory 
of success indicators, Economics of Planning 1967 No. 1 pp. 14—15. Cf V.V. 
Sitnin, Problemy pribyli i khozyaistvennogo rascheta v promyshlennosti (1969) 
pp. 152—158, N.V. Garetovsky, Finansy i kredit v usloviyakh khozyaistvennoi 
reformy (1969) pp. 153—155, and I.K. Salimzhanov, B.A. Neroslavskaya and 
Ye.P. Rychin, Tseny na tovary kuVturnogo-bytovogo i khozyaistvennogo 
naznacheniya (1969) pp. 23—24.

‘Individual cost plus prices’ is an analytical term. In Soviet practice such 
prices are known variously as settlement prices or temporary prices.

Wakar and Zielinski have referred to the process by which planning drives 
out cheap inputs and replaces them by more expensive ones, as ‘Gresham’s Law 
in reverse’. See their article in American Economic Review March 1963.

inputs slopes up to the right.
Industry wholesale prices do not reflect the relative usefulness of goods 

• to customers, and this facilitates waste, as the following example illus­
trates.

An enterprise in Tambov was making an obsolete, though adequate, 
machine for vulcanising tyres. This gave it a 1968 sales plan of 8 600 000 
roubles. It was proposed that in 1969 it should switch over to a new auto­
matic line which vulcanises at much greater speed and with considerable 
economy of labour. Prices, however, are such that sales in 1969 would be 
only 5 000000 roubles if the new machine were produced.

‘Isn’t national economic efficiency taken into account in determining the 
the prices of new produces?’

‘The price of new chemical equipment depends primarily on its weight.’ 
Hence it is not in the interest of the plant to produce the new machinery. 
This would reduce its sales and thus its incentive funds. This difficulty in 
adapting output to requirements arises from the combination of the existing 
price system, the absence of competition, the permanent sellers’ market, and 
the fact that enterprises are judged not by the extent to which they satisfy 
demand but by the extent to which they fulfil the plan. If the planners had 
available to them sufficient information and time then there would be no 
problem: the planners would simply instruct the enterprises to make socially 
rational decisions. The planners, however, do not have available sufficient 
information and time to make socially rational decisions throughout the 
economy. The advocates of an optimally functioning economic system con- 
•ider that whereas instructions from the planners, and prices determined by 
dministrators at lengthy intervals, are unable to bring about rational 
ecision making throughout the economy (because the planners lack the

Accessary time and information required to issue the necessary instructions, 
and administratively determined prices reflect the situation at some more or 
less distant date in the past) this function could be performed by prices 
determined by agreement between producers and customers (within limits 
determined by the planners).
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private consumption. Aspects of the inattention to private consumption in 
the USSR are the restricted assortment of consumer goods and services 
available (e.g. the inadequate arrangements for maintenance of the housing 
stock), the poor quality of many of the goods that are available (e.g. the 
poor quality of many of the potatoes and apples), the intermittent supply of 
consumer goods (it often happens that basic goods such as eggs are simply 
unavailable for several days), and the poor supply of consumer goods in 
provincial towns and villages.

Queues and shortages are characteristic features of the administrative 
economy. It often happens that a particular commodity is unavailable in a 
particular place, or can only be obtained by queuing, because the commodity 
has been priced below the equilibrium price (and the activities of the trade 
and production organs are determined not by consumer demand as expressed 
in the market but by administrative considerations). This gives rise to 
irritation among fustrated purchasers and those who have to stand in queues, 
and to black marketeering. An important theme in the writings of Novozhilov 
was the argument that shortages and queues are not inevitable, that by suit­
able use of the price mechanism they can be overcome. In 1926 he published 
an article in which he criticised the idea being propagated at that time by 
politicians and newspapers that the Soviet Union was suffering from a 
‘goods famine’, argued that it was actually suffering from a suppressed in­
flation and that the way to deal with the problem was to raise prices.15 
his famous 1959 paper he reverted to this theme and explained that the 
underpricing of goods leads to expenditure of ‘time and effort on the search 
for scarce goods and standing in queues. At the same time unproductive 
and even criminal actions (speculation in scarce goods, under the counter 
sales by assistants of the scarce goods etc.) become the source of un­
justified enrichment’.16 Novozhilov’s repeated variations on the theme of 
the price mechanism as the most efficient way of allocating scarce goods 
between consumers have been repeatedly rejected by the authorities on the 
ground that the way to overcome shortage s is not to raise prices but to 
expand output. Commenting on Fedorenko’s 1968 book a deputy chairman of 
Gosplan USSR explained once more that ‘It is very easy it turns out, to 
overcome a shortage of this or that product — it is sufficient to raise their 
prices ... [However] the raising of prices consciously places limits on the 
possibilities of satisfying the needs of the members of society instead of 
devoting all our efforts to their satisfaction by means of growth (increasing 
investment) and raising labour productivity.’ 17 Hence in 1970 we read, for 
example, about a shortage of crockery in the biggest department store in the 
country, and about how in the town of Bryansk there are long queues in 
factory canteens because plates are a scarce good.18

In the administrative economy the production of consumer goods does not 
respond quickly to changes in demand. For example, in the period 1962—65 
above the norm stocks in the retail network were never less than two 
milliard roubles (about one per cent of the national income). Table 7.1 
shows how the stocks of some goods continued to rise as demand fell.



19Table 7.1 Sales and stocks: 1965 as percentages of 1960

Commodity Sales

Article

66.6 116.8 175.4

66.020.0 13.2

23.718.6 4.4

37.541.3 15.5

Cotton fabrics
Woollen fabrics 
Iron beds
Sewing machines

According to plan 
drawn up in the 
traditional way

53.3
61.7

78.7
81.6
76.2
48.4

According to plan 
drawn up on the 
basis of direct 

contacts

98.9
20.9

227.9
130.0
128.5
226.0

185.5
33.9

Output according 
to new plan as 

% of output 
according to old 

plan

Winter clothes for 
school children
Half length winter 
coats for school 
children
Spring coats for 
school children
Childrens raincoats
Coats for nursery 
school children
Winter coats for pre 
school children
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Stocks in retail 
network

Production
(thousands of articles)

Table 7.2 Alterations in the production plan of the 
Beloomutski Clothing Factory (Moscow Region)20

The result of planning from the achieved level, combined with inflexible 
prices and plans for output rather than sales, was that when demand for 
some goods was saturated, instead of producing different desired commodi­
ties, the unwanted goods were produced as before and piled up in warehouses. 
Simultaneously there were other goods the output of which increased at a 
slower rate than the demand for them. In 1965 the demand for leather 
footwear increased by 11 per cent over 1964 and stocks fell by 13.5 per cent; 
the demand for furniture increased by 10.3 per cent and stocks fell by 15.7 
per cent. A similar situation existed with respect to ready made clothes. In 
other words, supply diverged sharply from demand. For those goods for 
which demand was falling supply continued to increase and unwanted goods 
accummulated. For those goods for which demand was increasing fast supply 
expanded less fast. 1

A major feature of the reform was a change in the method of determining 
the production plans of many enterprises producing consumer goods. 
Whereas formerly these plans were determined by the higher administrative 
bodies, under the reform they are determined by agreement between producer 
enterprises and the retail trade. In many cases this has led to major 
changes in the assortment pattern, as table 7.2 illustrates.
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‘This study discusses many unfavourable aspects of our economic mech­
anism. But we must not forget that planning has made it possible to en­
sure full employment and the rapid increase in the quantity of production 
which has been described above. Hence, improvements in administering 
the economy must be brought about in such a way as to ensure that any 
changes will develop further these advantageous aspects of our economic 
mechanism rather than endangering them.’

The striking divergence between the assortment pattern based on instruc­
tions from the planners, and that based on orders from the retail trade 
corroborates the observation of two Poles : ‘The adaption of production to 
needs can be made only by the market buyer — and ultimately by the con­
sumer — but never by the central planner who fixes the prices of goods by 
himself and without reference to the market and who judges an enterprise by 
its execution of central directive indices ... ’ 21

In conclusion it may be noted :

(1) It is important not to contrast the situation actually existing now with 
an idealised situation that might exist. If enterprises were simply instructed 
to maximise profits, and given a free hand, the experience of capitalist

In 1937 Lange argued that ‘the real danger of socialism is that of a bureau- 
cratisation of economic life, and not the impossibility of coping with the 
problem of allocation of resources.’22 The experience of the Soviet Union 
and other socialist countries corroborates the argument that the bureau- 
cratisation of economic life is a serious danger under socialism, and a 
major reason for the transition from the administrative economy in 
Yugoslavia and Hungary, the abortive transition in Czechoslovakia, and the 
discussion of economic reform in the USSR has been to reduce the bureau­
cratic elements in economic life.23

Whereas in a market economy decisions are made by managers in response 
to economic signals, in an administrative economy they are made by 
officials in accordance with official procedure.24 The programme of the 
optimal planners to reduce the bureaucratisation of economic life is twofold. 
First many of the decisions currently being made by the planners in an 
arbitrary, voluntaristic, way, should be made by the use of objective, 
scientific methods. The optimal planners have devoted great efforts to 
developing objective, rational, methods for decision making, for example in 
the field of the optimal development and location of industries.

Secondly, whereas at the present time many decisions by enterprise 
management require the approval of some higher official,25 the optimal plan­
ners propose that such decisions should be made by enterprise management 
in response to economic criteria.
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firms suggests that they might well operate within the efficiency frontier.
(2) Although the administrative economy clearly has costs, it is import­

ant when contemplating possible reforms to offset possible gains in 
efficiency against possible adverse effects on major policy objectives (such 
as the ability of the state to determine the main directions of development, 
price stability, the level of employment, the distribution of income, and 
regional policy).

(3) Where decentralization is advocated because the enterprises have 
better knowledge than the planners of their own possibilities, it is important 
to bear in mind the general planning rule that ‘Because centralization re­
stricts lower-level actions, it should be justified only on the grounds that 
the restrictions lead to better overall behaviour of the organisation. This is 
true only when significant interactions exist between lower level units. If a 
sub-unit interacts very weakly with other parts of the organisation, it is 
desirable to assign the sub-unit only loose goals consistent with those of 
the organisation as a whole (a “suitable” return on investment, say). In this 
way, the sub-unit is free to exploit its own detailed knowledge of its oper­
ations and environment.’ 27 In other words, centralize where, and only where, 
this is necessary in order to internalise what would appear as externalities 
at some lower level.23

(4) The elements of the economic system are closely linked together, 
and this must be borne in mind when introducing reforms. The price system, 
the supply system, the incentive system, the criteria used, and the degree of 
centralization are inseparably interconnected. For example, to give the 
enterprise more autonomy in determining its assortment pattern, given the 
existing price system, is scarcely likely to increase efficiency.

The Hungarian economist Kornai long ago observed that ‘One cannot ex­
change a cog in an integrated, functioning machine for another one of quite 
a different type. The latter may be new, but it will obstruct the working of 
the machine nevertheless ... A solution can only be found by taking a 
comprehensive view of both centralization and decentralization and by 
renouncing the idea of piecemeal tinkering with the economic mechanism in 
the course of efforts to change it .. . The reforms we need are of a kind 
which will improve all the major methods and institutions of our economic 
mechanism in a systematic, parallel and harmonious manner. In other words, 
the job of transforming the system of plan index numbers should be matched 
by an overhaul of the system of incentives and of prices, as well as of the 
functioning of the monetary and credit systems etc.

It is not necessary that all these changes should be brought about all at 
once in every sphere; this would probably create too much of an upheaval. It 
is possible to carry out the reforms that are needed in a number of stages. 
What is essential is that the changes brought about in various spheres should 
complement one another in an organic manner. They should constitute parts 
of a thoroughly thought out, centrally coordinated series of reforms based on 
a unified conception.’29
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The theory of the optimally functioning economy is being developed 
precisely to serve as the ‘unified conception’ which could form the theor­
etical basis of a ‘thoroughly thought out, centrally coordinated series of 
reforms.’.
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The optimal value of an enterprise 
output plan-a suggestion for 
behavioural research

Considerable work has been done recently in working out a comparative 
statics theory of the Soviet enterprise1 analogous to the comparative 
statics theory of the profit maximising firm,2 in which the distinguishing 
feature of the Soviet enterprise is taken to be that it is an output maximiser 
rather than a profit maximiser. The most obvious difference between a 
Soviet enterprise and a capitalist firm is not that one is an output maximiser 
and one a profit maximiser, but that one has a plan to fulfil and the other 
does not. To ascertain the effect of the plan on the efficiency of the 
enterprises, and to determine the optimal value of the plan, are important 
planning problems.

In the British Ministry of Aircraft Production in World War II officials 
argued about the relative desirability of setting aircraft firms ‘target’ and 
‘realistic’ programs. The main argument in favour of the target or carrot 
principle was that firms would exert their maximum effort only if asked to do 
a little more than the firm could really be expected to achieve. The main 
argument for realistic planning was the waste and lack of balance in the 
production of aircraft components and materials when planning was of the 
target type. Although the argument for realistic planning was soon generally 
accepted, production was usually 10—15% below programme, and no aircraft 
programme was ever achieved 100% for more than a single month.3

Hofstede4 analysing the effect of budgets on the cost behaviour of 
capitalist firms, summed up his results in the diagram which follows. It is 
assumed that without a budget costs will be at the level N. The diagram 
shows the effect on costs of various budgets ranging from very loose to very 
tight. In case 1 the budget is very loose. The budgetee is aware of this and 
sets his aspiration level somewhat better. The result will be equal to the 
aspiration level. The introduction of a budget has resulted in a deterioration 
in the cost situation. In case 2 the budget coincides with N. Aspiration 
level and result coincide with the budget. In this case the budget does not 
influence behaviour. In case 3 the budget is below N. The budgetee adopts 
his aspiration level to the budget. The result shows that the budget has a 
positive influence in reducing costs. In case 4 the budget has become still 
tighter. Although the budgetee aspires to do better the result is not as good 
as the aspiration level. In case 5 the budget is very tight. The budgetee sees 
it as ‘almost impossible’ and sets a less ambitious aspiration level than 
in case 4. In case 6 the budget is so tight that the budgetee sees it as
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b = budget level 
a = aspiration level 
r — result

ar

Q = f(x ...x„)
of the arguments of the production function may be theBut in fact one

impossible and stops trying. He sets no aspiring level and his negative 
attitude about the impossible budget may make the actual result worse than 
would have been the case without the budget.

Clearly of the 6 possible budgets two (1 and 6) make the situation worse 
than it would otherwise have been, one (2) has no effect, and the optimal 
budget is between 3 and 4. The problem is complicated when we look at 
budget levels over time. Case 4 can scarcely remain the budget for repeated 
periods because if the budget is normally not attained it will cease to con­
trol costs.

Suppose that the output plan has a similar effect on the output of Soviet 
enterprises. Then we have the situation shown in figure 7.2-. The optimal 
plan is Po . The plan is underfulfilled, but output is maximised. The fact 
that Soviet enterprise plans are normally overfulfilled, suggests that they 
may be the left of a, that is, that they may be having an adverse effect on 
output.

The suggestion put forward in this appendix can be expressed as follows. 
Normally economists assume that the output of an enterprise is a function of 
its material inputs :

4 ...-a.......

2 3 4
Alternative budget levels
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enterprise plan via its effect on the behaviour of enterprise management:
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and one of the necessary conditions for a maximum is
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i.e. the marginal product of the plan equals zero.

It would be desirable to conduct empirical research on the influence of the 
plan on enterprise behaviour in order to develop rules for determining the 
optimal value of the enterprise plan.5
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8. Can the optimal planners help 
improve the economic mechanism?

(a) The existence of a source of finance to be utilised for material incentives is not 
an innovation introduced into the Soviet economy by the reform. During NEP the 
trusts had a fund for improving the life of the workers, which according to a 
statute of 1928 was equal to 10 per cent of the net profit of a trust, and which 
was used mainly for financing housing. There was a separate system of incen­
tives for managerial personnel. In 1936 the various incentive funds were 
combined into the director’s fund, which was formed from 4 per cent of the 
planned profit and 50 per cent of the above plan profit. In 1955 the director’s 
fund was replaced by the enterprise fund.

Kantorovich and Gorstko have argued that:
‘The practical value of the conception of optimal planning, the proof of 
the fact that this method is not purely theoretical, is confirmed by the 
fact that a number of its conclusions (payment for capital, the significance 
of profit as an index and others) coincided with the suggestions of prac­
tical men, organisers of production, progressive economists and tech­
nicians, put forward in the process of preparing the economic reform.

Experience has clearly demonstrated the progressive nature of the new 
system of management, which facilitates the development of the creative 
initiative of collectives and stimulates the enterprises to search for 
internal reserves.’ 1

A central feature of the ‘new system of management’ is the system of 
enterprise incentive funds.(a) The purpose of this chapter is to describe 
and evaluate the system of enterprise funds introduced as part of the reform 
in order to consider whether it really is true that ‘experience has clearly 
demonstrated the progressive nature of the new system of management’ and 
hence the validity of the conclusion of the optimal planners (the derivation 
of which was explained in chapter IV above) of ‘the significance of profit 
as an index’.

There are three (major) enterprise incentive funds, the material incentive 
fund or MIF, the socio-cultural and housing fund or SCF, and the production 
development fund or PDF. The MIF is a source of cash bonuses; the SCF is 
a source of finance for equipment for canteens and kindergartens, passes to 
rest homes and sanatoria, and the building and repair of housing and 
children’s holiday camps; and the PDF is a source of finance for the mod­
ernisation and expansion of plant and equipment. The planning of the incen­
tive funds of an enterprise is only part of the financial planning of an 
enterprise which in turn is only a part of enterprise planning which includes 
in addition technical, supply, labour and marketing planning.
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In general the MIF is planned as follows:

MIFp = [aASp + bPp]

(a) Formula (1) and the similar formulae (5) and (6) for the formation of the other 
funds, give a misleading idea of how the funds were formed in the transitional 
period prior to the establishment of stable norms (1966—69). In actual fact, when 
enterprises transferred to the new system it was not the incentive funds which 
were derived from the norms, but the norms which were derived from the incen­
tive funds. The MIFP was calculated by adding up the anticipated bonuses for 
the engineering-technical personnel and employees, the payments from the 
enterprise fund, and the enterprise’s share of the additional profit included in 
the plan as part of the transition to the new system. Given MIFp, ASp and Pp, 
and the proportion of the MIF p derived from each of the fund forming indices, 
a and b were calculated.

PR 
Kf + Kc

where PR is profit, Kf is fixed capital, and

Kc is circulating capital.
This definition of profitability is an innovation introduced into the Soviet 
economy by the reform. Prior to the reform profitability was defined as the 
ratio of profit to costs, i.e. material and wage costs.

The ‘Methodological instructions on the transfer of enterprises, associ­
ations and branches of industry to the new system of planning and economic 
incentives’ approved by the Interdepartmental commission attached to 
Gosplan USSR on 2nd December 1966, stated that fixed capital is to be 
valued at cost (without allowance for depreciation). The purpose of this was 
to put ‘old’ and ‘new’ enterprises on an equal footing, i.e. to avoid 
penalising ‘new’ enterprises and thus hindering technical progress. That 
part of fixed capital on which it is not necessary to pay interest to the state 
is also excluded from the capital stock for the purpose of calculating profit­
ability.

The value of circulating capital for the purpose of working out planned 
profitability is the total value of circulating capital.according to the norms 
for circulating capital. The value of circulating capital for the purpose of 
working out actual profitability is actual circulating capital less loans from

where MIFp is the planned material incentive fund,

ASp is the planned percentage increase in sales in the planned year 
compared to the previous year,

Pp is the planned level of profitability,

WF is the wages fund, and
a and b are norms fixed by the ministry.

For example, let a = 0.5, b = 0.3, ASp = 10, and Pp = 15. Then 
MIFp = 9.5 per cent of the wages fund.Profitability is defined as 
follows:



MIFp = [aAPRp + bPp] (3)

(4)

where c and d are norms,
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Gosbank to finance stocks and less the value of stocks which have not yet 
been paid for by the enterprise.

In some cases the increase in planned sales is replaced as a fund forming 
index by the increase in planned profits so that the formula for planning the 
MIF is

new products in the total output of the

where APRp is the planned percentage increase in profits in the planned 
year compared to the previous year. Moreover, in industries such as ship­
building (which has a long production cycle) and coal mining (some mines 
have a declining output), in unprofitable and planned loss enterprises, and 
in some non-industrial sectors of the economy, formulae other than (1) or 
(3) are employed. There are similar exceptions to the general formulae 
described below for the formation of the other funds. As from 1970 (1) has 
been modified so as to encourage increases in labour productivity. This is 
explained in detail below.

(1) is a simplification, the full formula is:

MIFp = ([aASp + bPp] + cQp')(l^Np)

Qp is the planned addition to profits from an increase in prices 
authorised as a result of an improvement in the quality of production, 
and

Np is the planned proportion of
enterprise.

cQp is normally a relatively small sum, and although the decree of the 
Central Committee and Council of Minister of October 4th 1965 envisaged 
that the last term in (4) would be significant, the rules governing it have 
not yet been worked out properly and it was not included in the Methodo­
logical instructions of December 2nd 1966. Hence it is not very inaccurate 
to consider the simpler formula (1) as the operative one, prior to the 
application of the new rules formulated in the regulation on stable norms 
issued in 1969, which is explained below.

For accounting purposes the bonuses paid to the workers out of the wages 
fund are included in the MIF, although they are planned as part of the wages 
fund.

The purpose of (1) is clear, to provide the enterprise with an incentive 
to increase its planned sales (which is regarded as a proxy for the volume 
of consumer satisfaction resulting from the work of the enterprise) and its 
planned profitability (which is regarded as a measure of the efficiency with 
which the enterprise is operating). The reason for relating the size of the 
incentive funds to the wages fund rather than, say, to total profits directly, 
is to reduce the dispersion of per capita incentive payments between
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(6)
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enterprises resulting from the dispersion of profitability rates and profits 
per capita, between enterprises.

V.F. Kotov, deputy head of the department of finance and costs of 
Gosplan USSR, has suggested that to value fixed capital at historic cost 
without allowance for depreciation, is mistaken, and that it would be better 
to value fixed capital at cost less depreciation. In view of the fact that 
when machinery goes into batch or mass production its price is reduced, and 
the fact that the prices of machines are periodically altered, it would be de­
sirable to use comparable prices in the valuation of fixed capital. How to do 
this ‘remains a methodologically unsolved question’.

Kotov has also suggested that to allow bank loans to be deducted from 
the total of circulating capital when working out actual profitability, is un­
desirable. If an enterprise has above the norm stocks these will normally be 
financed by loans from Gosbank. Hence above the norm stocks do not reduce 
the enterprise s profitability (except by the low interest payments on bank 
loans), although (when these additional stocks do not result from a cause 
beyond the control of the enterprise) they are an inefficiency which, Kotov 
argues, ought to be reflected in the enterprise’s actual profitability figure.

The planned socio-cultural and housing fund is calculated as follows:

SCFP = [fbSp+gPp] (5)
where f and g are norms fixed by the ministry.

The purpose of (5) is to provide the enterprise with finance for socio­
cultural and housing purposes, and with an additional incentive to raise its 
sales and profitability.

The planned production development fund is calculated as

PDFp = hDp + Ep + [iASp + j’Pp]

where Dp is planned depreciation,

Ep is the income which it is planned to realise by the sale of superfluous 
equipment, and

h, i and j are norms fixed by the ministry (h is normally between 0.15 and 
0.45 and its model value is 0.40).

The entire capital stock of the USSR is to be revalued as of 1st January 
1971 (with the exception of agriculture where the capital stock is to be 
revalued as of 1st January 1972) and simultaneously the depreciation norms, 
i.e. the norms which relate the depreciation fund to the capital stock, will 
be reviewed.

The purpose of the PDF is to provide the enterprise with a source of 
finance for the modernisation and expansion of production, and with an 
additional incentive to raise its sales and profitability.

The actual size of the enterprise incentive funds depends both on the 
planned size of the funds and on the degree of plan fulfilment. The actual 
MIF is calculated as follows:



= [aASp + *a(ASa - AS,) + bPp + kb(.Pa - Pp))MIFa

(8)

SCFa = [fAS„ + k/(ASo - AS,) + gPp + kg(Pa - Pp)] (9)

(a)
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MIFa > 40 per cent MlFp

The actual socio-cultural and housing fund is calculated analogously:

‘The existing procedure for calculating the incentive funds is very 
complicated. As a result there are many mistakes in calculating the incentive 
funds especially in cases of overfulfilment or underfulfilment of the plan. 
Analysis of the calculations at several administrations showed considerable 
mistakes in the calculation of the incentive funds leading both to their in­
crease and decrease.’

K.V. Shelyutto and Chertok E.A. Ekonomicheskaya reforma i mestnoi 
promyshlennosti (1969) p. 57.

(b) One aspect of the reform has been the introduction of fines for contract violation, 
i.e. for failing to deliver the goods specified at the time specified. These do not 
seem to have been very effective. It has been suggested that their effectiveness 
would be increased if they were paid not out of the profit of an enterprise, but 
out of its MIF.

a denotes the actual (as opposed to the planned) value

The actual production development fund is calculated analogously:

PDFa = hDa + Ea + [iAS, + fci(AS„ - AS„) + jPp + kj(Pa - Pp)] (10)

where the subscript 
of a variable.

If the plan is fulfilled 100 per cent, then (7) reduces to (1). When 
ASa > and Pa > Pp , i.e. when the plan is overfulfilled, k < 0.7. The 
purpose of this is to provide enterprises with an incentive to adopt a high 
plan. If the plan is overfulfilled then the enterprise receives additional pay­
ments into its MIF, but these payments are at least 30 per cent less than 
they would have been if the additional output and profitability had been 
included in the plan. When the plan is underfulfilled, k > 1.3. The point of 
this is to prevent an enterprise acquiring large incentive funds by adopting 
a high plan which remains underfulfilled, and to provide the enterprise with 
a disincentive to underfulfill the plan.

(7) is a simplification. The MIFa may be reduced also if the plan for the 
more important items of output is underfulfilled. In addition, as from 1969 
the procedure was introduced of placing part of the MIF in reserve (for use 
in future years or transferred to the SCF) if the rate of increase of average 
wages exceeds the rate of increase of labour productivity. At the end of 
1969 an official of the State Committee on Labour and Wages noted 3 that 
‘the question is now being discussed’ of differentiating the norms which 
relate the proportion of the MIF placed in reserve to the excess of the in­
crease in average wages over labour productivity, according to the circum­
stances of particular enterprises.There is a rule that
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9
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9

Source: Narodnoe Khozyaistvo SSR v 1968 g (1969) p. 772.

During the period of transition to the 
SCF relative to the wages fund showed 
single industry, as table 8.2 shows.

new system the size of the MIF and 
a wide dispersion, even within a

Payments into the enterprise incentive funds are made quarterly in 
arrears on the basis of the quarterly plan fulfillment data (advances into the 
funds may be made in the first and second months of the quarter) out of the 
enterprise’s profits (and depreciation).

Out of its gross profits (sales revenue less material and labour costs and 
depreciation) an enterprise pays the state interest on its capital, rent or 
fixed payments, and interest on bank loans. The net profit remaining is the 
figure for profit used in calculating profitability. Out of this net profit the 
enterprise incentive funds are formed (except for that part of the PDF which 
comes from depreciation or the sale of superfluous equipment). The residual 
profit is paid to the state. (Interest on capital, and rent or fixed payments, 
are innovations introduced into the Soviet economy by the reform.)

The distribution of profit is shown in table 8.1.

Table 8.1 Utilisation of the profit of industrial enterprises working 
under the new Conditions of Planning and Incentives in 1968

{in percentage s')

Profit received — total
Of which:
Paid into the state budget 

paid prior to the transfer 
to the new system 
interest on capital 
rent and fixed payments 
residual profit

Remaining at the disposition of 
the enterprise

Of which:

paid into the enterprise 
incentive funds and other 
funds
used for financing invest­
ment
other uses



that, in general, the following relations should
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Ust-kamenogorsk 
kombinat

(a) By the ‘active part of fixed capital’ is meant machines and equipment as opposed 
to buildings. It is appropriate to compare the PDF with the active part of fixed 
capital because the PDF is largely devoted to replacing and improving the 
machinery and equipment available to the enterprise.

MIF
SCF

1A1 
1.88

Norilsk mining- 
metallurgical 

kombinat

3.19
0.97

MlFp < 10 per cent WF 

SCFP < 4 per cent WF

Similarly during the transitional period the size of the PDF relative to 
the capital stock showed a wide dispersion. For 580 enterprises transferred 
to the new system in 1966 the PDF was on average 2 per cent of the total 
fixed capital of the enterprise and about 4 per cent of the active part of the 
fixed capital. For 25 per cent of the enterprises it was 5 per cent or more, 
and for 10 per cent of the enterprises it was less than 1 per cent, of the 
active part of fixed capital.(a> In 1967 it was estimated that when the whole 
of industry had transferred to the new system the PDF for industry as a 
whole would amount to 5.5—6 per cent of the active part of fixed capital and- 
1/5 of all investment in industry.

During the transition to the new system (1966—69) the MIF and SCF 
depended mainly on profitability rather than on the increase in sales (or 
profits). For example, in 1967 about 70 per cent of the MIF was derived 
from profitability, and only about 30 per cent from the increase in sales. It 
has been decided that this is unsatisfactory. In the regulation on stable 
norms adopted in 1969 it is stated that the proportion of the incentive funds 
derived from incremental sales should be not less than 40 per cent for in­
dustry as a whole, and in the production of consumer goods and services 
not less than 60 per cent. (One reason for the tendency to relate the enter­
prise incentive funds predominantly to profitability rather than to the increase 
in sales (or profits) is that the former is often more stable than the latter, 
i.e. it often fluctuates less from year to year.) The PDF depends mainly on 
the depreciation payments, as table 8.3 makes clear. 5306 million roubles 
was just under 2 per cent of the value of gross industrial production.

‘Some enterprises, and sometimes ministries as well, are arguing that the 
PDF, formed on the basis of the existing norms, will not be utilised ration­
ally, because the enterprises do not need such large PDFs. At the same 
time there are enterprises and ministries which argue that the PDF formed

Table 8.2 Enterprise incentive funds in non-ferrous metallurgy 
according to the plan for 1966 as a percentage of the 

Planned Wages Fund*

Moscow hard 
alloy kombinat

11.82
4.02

In 1967 it was decided 5 
hold:
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whole.
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Total 
paid in

2581
852

1873

Paid 
out of 
profit

2526
837
675

Paid 
out of 

deprec­
iation

Other 
sources

55
15

7

Total
of which

MIF
SCF
PDF

Receipts 
from 

sale of 
equipment

164

Table 8.3 Formation of Enterprise Incentive Funds for 
Industrial Enterprises Working in the new Conditions in 1968 

{millions of roubles')6

(a) In May 1968 the Interdepartmental Commission decided that in trusts, associ­
ations, kombinats and administrations which have gone over to commercial 
methods, up to 10 per cent of the MIF and up to 50 per cent of the PDF may be 
centralised, that is they are paid out of the profit of the enterprises and used by 
the higher organisation. The centralised MIF is used both for premia to 
enterprise personnel for activities that have a positive significance for the 
organisation as a whole, and for premia to officials of the higher organisation. 
The centralised PDF is used in the interest of the organisation as a

(b) In the Soviet Union industrial personnel are divided into three categories, 
‘workers’, i.e. manual workers, ‘employees’, i.e. white collar workers such as 
clerks in the accounts department, and ‘engineering-technical personnel’, i.e. 
engineering and technical personnel with a higher or secondary technical 
education.

on the basis of the norms is insufficient for maintaining and modernising 
the capital stock. Hence there arises the need to solve the problem of the 
optimal value of the PDF. This question is becoming steadily more urgent.’7 
Soviet planners are likely to deal with this problem partly by adjusting the 
norms in the light of experience of which enterprises need their PDFs and 
which enterprises do not, and partly by means of the centralised incentive 
funds.(In a questionnaire answered by 241 directors of enterprises in 
Siberia and the Far East in 1969, 74 per cent of the respondents thought 
that the size of the PDF was inadequate.8)

The rules for paying bonuses out of the MIF are worked out by each 
enterprise in accordance with its own conditions, on the basis of the model 
regulation decreed by the State Committee on Labour and Wages and the 
Presidium of the All-Union Central Council of Trade Unions on 4th February 
1967. Five types of premia are paid out of the MIF, current premia accord­
ing to the factory premium system, once and for all premia for excellent 
work, grants to needy personnel, bonuses based on annual results, and 
premia for intra-enterprise socialist competition. Different rules govern the 
payment of premia to workers, engineering-technical personnel and employ­
ees, and managerial personnel.

The creation of the enterprise incentive funds has had two kinds of
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18.85
0.143

20.78
0.142

22.59
0.133

25.41
0.129

1.65

1964

1.42

1966

1.57

Year
1965 I

1.43

effects, distributive and allocative.
The main distributive effect has boon to Improve the Income a of employ* 

ees and engineering-technical personnel rnlullvn to wnrltcuu, In enterpriser 
which transferred to the new system in 1966, thr uvaruge pay of employees 
was 10.3 per cent higher, of engineering-tvchnh'UI putnonuol H,2 per cent 
higher, and of workers only 4.1 per cent higher then in 1965, Il is ollh'lalty 
considered that this is a desirable reaction to oxconnIve t?q no I la Ing ten­
dencies in 1959—65. In that period the average monthly wugo of workers 
rose by 15.7 roubles and of engineering-technical personnel by 10,5 roubles,9 
In some branches of industry foremen were receiving lower wagns than (ho 
men they were supervising. In addition the MIF' has boon used in the struggle 
against labour turnover and indiscipline by rewarding long service workers 
and workers with good attendance records.

The new system is considered to have had a number of positive allot stive 
effects. It has led to widespread selling, or giving way, ol superfluous 
equipment. (This increases both the PDF’ and, ceteris paribus, profitability,) 
In addition the reform has had a positive effect on a number of indices which 
are conventionally regarded as measures of efficiency. The head of Gosplsn’s 
department for the introduction of the new system has cited table 8.4, which 
refers to 580 enterprises transferred to the new system in 1966, to Illustrate 
the positive effect of the reform on efficiency.10

Table 8.4 The effect of the reform on efficiency

Sales per rouble of capital
of which
sales per rouble of fixed
capital

Profit per rouble of fixed
capital
Sales per rouble of
centralised investment
Wages per rouble of sales
Percentage of increase in 
output resulting from 
increase in labour produc­
tivity

The new system has given rise to a number of problems, both distributive 
and allocative. ‘The main question in utilising the MIF at the enterprises is 
the provision of premia for the workers.11 In the enterprises which transferred 
to the new system in 1966 the average addition to the wages of the workers 
paid out of the MIF was less than 1.2 roubles per month (about 1 per cent



12Table 8.5 Bonuses paid out of profits for 4th quarter of 1967

Workers Employees

20.636.08.1 3.7

20.27.0 21-83.3
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Average monthly 
bonuses (excluding 
bonuses paid out 
of the wages fund) 
in roubles 
as percentage of 
average wages

Engineering- 
technical 
personnel

of their wages).<B> In 1967 the situation altered somewhat, 
indicates.

All 
persons 

employed

(a) This is scarcely surprising in view of the de facto way in which the MIF was 
formed during the transitional period. See footnote(a) p. 132 above.

as table 8.5

Unlike the engineering-technical personnel the workers receive premia 
not only out of the MIF but also out of the wages fund. (In 1966 bonuses 
paid to the workers out of the wages fund were 9 per cent of the wages fund 
for industry as a whole.) ‘This, however, does not eliminate the question of 
ways of increasing the premia of workers, of further raising their interest in 
the work of the enterprise. ’ 13

On the allocative side the new system has encountered a large number of 
problems.

1) The enterprise incentive funds are formed in the way outlined above 
and paid out of profits (except for that part of the PDF which is paid out of 
the depreciation fund and by receipts from the sale of equipment). It is 
perfectly possible, and has happened in some cases, that actual enterprise 
incentive funds, calculated in accordance with the above rules, exceed the 
profits out of which they are supposed to be paid.

2) Ceteris paribus, the larger the wages fund the larger the MIF and SCF. 
This provides an enterprise seeking to maximise its incentive funds with an 
incentive for the wasteful use of labour. This has been recognised by the 
authorities, and measures to deal with it have been taken. A direct incentive 
to reduce the labour force has been provided by the Central Committee 
decree recommending the experience of the Shchekino kombinat to party 
committees throughout the country. This means that whereas formerly if an 
enterprise increased its efficiency and reduced its labour force its wages 
fund was reduced correspondingly and it received no benefit, now its wages 
fund will remain at the old level and the remaining personnel will share the 
saving. In addition the Interdepartmental Commission attached to Gosplan 
USSR has decided that when calculating the enterprise incentive funds for 
1970 no account will be taken of increases in the wages fund for 1970 over 
1969 for existing enterprises, and the norms will be related to the 1969 wages
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(a) Considerable attention has been paid in recent years to working out methods of 
price formation for new industrial commodities that will stimulate, rather than 
hamper, technical progress.

fund. Furthermore, the regulation on stable norms adopted by the Interdepart­
mental Commission in 1969 incorporates incentives for increasing labour 
productivity (this regulation is discussed further below).

3) In the Soviet Union almost all producer goods are rationed, and 
enterprises work in accordance with instructions from above. Hence 
enterprises with substantial PDFs and SCFs have difficulty in obtaining 
the necessary investment goods and in finding organisations to do building 
work for them. For example, in the first half of 1967 only 49 per cent of the 
PDF was used, and the situation was no better with respect to the SCF. It 
is officially considered that this was only a teething trouble. An official of 
Gosplan USSR has explained that ‘A decision has been taken about putting 
the utilisation of the MIF and SCF in order. The task is two sided: the 
higher organisations must provide material resources; productive capacities; 
building, installation and design organisations, for these purposes; and the 
enterprises and ministries must submit in good time calculations of the size 
of these funds and their requirements for material resources. Beginning with 
the elaboration of the plan for 1968 such calculations and the planned pro­
vision of the resources required by the funds is becoming a system.’ 14 
Academician Fedorenko, the Director of TSEML has suggested that the way 
to deal with this situation is by the expansion of wholesale trade in producer 
goods. 15

4) Implicit in the rules governing the formation of the incentive funds a 
criterion for discriminating between investment projects which may produce 
undesirable results. Consider an enterprise with a profitability of 5 per cent 
contemplating whether or not to go ahead with an investment with an 
estimated profitability of 10 per cent. If it goes ahead with it its incentive 
funds will benefit, although the investment may be socially irrational. The 
converse applies to high profitability enterprises.

5) The use of profitability as an index for measuring the efficiency of 
enterprises sometimes hampers technical progress. Immediate profitability 
is sometimes reduced both by the output of new products and by the intro­
duction of new equipment. There are two reasons for this. First, ‘profit’ as 
measured by Soviet accountants differs substantially from ‘profit’ as defined 
by economists, and in particular takes no account of the increase in the 
present value of future earnings associated with, a reduction in the share of 
output accounted for by commodities with only a limited future life, and an 
enlargement of productive capacity. This is simply a special case of the 
well known fact that ‘profit’ as measured by accountants and ‘profit’ as 
defined by economists differ substantially, and that the former cannot be 
relied upon as a guide to efficient resource allocation.16 Secondly, Soviet 
prices reflect the cost of goods rather than their usefulness, and hence 
prices are not an incentive for technical progress and are often a brake upon 
it.(a)
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(a) This suggestion has been made by Selyunin, who ascribes the idea to Vaag. See 
Selyunin’s article in Sotsialisticheskaya industriya 13 March 1970. In addition 
there is a special fund to finance the introduction of new technology.

The authorities recognise the need to improve the incentives for technical 
progress, and work on incorporating incentives for technical progress into 
the new system is under way. An official of Gosplan USSR has outlined 
what appears to be a scheme for adding to the two existing fund forming 
indices (or perhaps correcting them by) indices which are conventionally 
regarded as representing the technical level of production, such as the 
capital/labour ratio, labour productivity, and the capital intensity of output. 
There already exist special incentives for technical progress.

One way to reduce the braking effect of the high costs associated with 
the bringing into production of a new product on technical progress would be 
to finance them by bank loans, to be repaid out of future profits when costs 
have fallen, rather than charging them against the current profit and loss 
account/®*

6) The bonuses paid out of the MIF have replaced only two of the exist­
ing premia systems, the premia for engineering-technical personnel based on 
the results of the enterprise, and the payments out of the enterprise fund. 
There still exist in industry 10 inter-industry premia systems, for the cre­
ation and introduction of new technology, for beginning the production of new 
products, for export deliveries, for the production of consumer goods from 
waste, for the collection of scrap metal, for saving electricity .. . , and 19 
industrial premia systems, for mastering the design capacity in the chemical 
industry, for the production and delivery of energy equipment in engineering 
and so on. ‘This undoubtedly reduces the effectiveness of the premia paid 
out of the MIF, because first, at many enterprises the premia paid according 
to the special regulations is a considerable proportion of the incomes of the 
recipients and sometimes even exceeds the payments out of the MIF, and 
secondly, contradictions arise between the conditions for paying premia 
according to the various systems and some people have extensive possibili­
ties for various kinds of manoeuvres to receive premia, often to the detriment
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(a) Sitnin op cit p. 121. The economics of this is clear. Enterprise management is 
faced by the problem

Max
S.T.

B = at yf + a2y2 + ••• + OnVn 
yi £ C,X, + C2X2 + ... + CmXm

of the overall results of the enterprises.,(a) N.K. Baibakov, Chairman of 
Gosplan USSR, suggested, in his speech at the May 1968 conferences on the 
reform, dealing with this problem by gradually merging the various incentive 
funds into a single MIF embracing both the existing MIF and the special 
incentive funds.

7) The norms relating the fund forming indices [profitability and incremen­
tal sales (or profit)] to the wages fund are often unstable, that is they tend 
to fluctuate from year to year. This provides the enterprises with a disin­
centive for efficiency because an enterprise which does well in one year is 
likely to have its norms reduced in the following year. One reason for the 
instability of the norms is that in many enterprises the figures for the in­
crease in sales (or profits) and for profitability fluctuate sharply from year 
to year, which fluctuations are not the result of changes in the efficiency 
with which the enterprise is working, and it is felt to be unreasonable for 
these sharp fluctuations to be reflected in the enterprise incentive funds.

The Interdepartmental commission attached to Gosplan has adopted a 
regulation to deal with the problem.18 The stable norms envisaged in this 
regulation are scheduled to come into effect on January 1st 1970 and to be 
the basis for planning the enterprise incentive funds for the forthcoming 
five year plan period (1971—75). The stable norm relating profitability to the 
incentive funds is to be based on profitability in 1969. The stable norm re­
lating the increase in sales (or profits) to the enterprise incentive funds is 
to be based on the geometric mean of the increase in sales for 1967, 1968 
and 1969. (The reason for this difference is to reduce the weight of unrepre­
sentative extreme values of the increase in sales.)

yn CjX, + c2x2 + ••• + cmxm 
where B is the total bonus payment, y$ is the value of the i 01 bonus foiming 
index, ai is the value of the i th norm, Ci is the intensity at which the ith 
activity is operated and x*j is the technology matrix.

Denote the optimal solution by y*. Then there exists a vector of shadow 
prices —p*— which minimises the dual problem. These shadow prices give the 
optimal trade off possibilities open to the enterprise for small changes in its 
activities. Suppose that the shadow price of 1 hour of unskilled labour used in 
scrap metal collection is 2 roubles, and in increasing output 1/2 rouble; then 
bonus maximising management will transfer marginal units of unskilled labour 
to scrap metal collecting. If the value to society of the extra output foregone is 
greater than the value to society of the extra scrap metal collected, then the 
bonus system will have led the enterprise to a socially irrational decision. The 
enterprise will only be led by the bonus system to a socially rational decision 
in the special case in which az = 72, , where are the values of the bonus 
parameters which lead the bonus maximising enterprise to socially optimal 
values of p*, that is to shadow prices for the resources which reflect their 
relative usefulness, for small changes, to society. In general the ministry (or 
chief administration) will not have sufficient information to pick optimal values 
of Qj.
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where ASie is the percentage increase in intensive sales in year t, and 
AS* is the percentage increase in sales in year t.

In variant 3

ASpi ~~ ASp  \Ljp

where ASpi is the planned intensive increase in sales, that is

that part of the planned increase in sales resulting from an increase in 
planned labour productivity, and

ALp is the planned increase in the labour force.

In variant 2

It is possible to increase sales by extensive methods (by increasing the 
number of workers) and by intensive methods (by raising labour productivity). 
In order to discourage the former and encourage the latter the size of the 
incentive funds is to be adjusted to reflect the proportion of the increase in 
sales that results from raising labour productivity. Three methods of doing 
this are envisaged. In variant 1

• i 969

. AS 1969

. ASt 196a

. AS 1968

MlFp = ([aASp + hPp]

In each variant the MIFP is adjusted so as to encourage planned increases 
in intensive sales at the expense of planned increases in extensive sales. 
In the first variant, the formula for forming the MIFP is the same as the 
original formula (1) except that now only the increase in planned intensive 
sales, rather than the total planned increase in sales, is one of the two fund 
forming indices. In the second variant that part of the MIFP which depends 
on the increase in sales is adjusted so as to allow for the proportion of the 
planned increase in sales that is intensive relative to the average proportion 
of intensive increases in sales in 1967—69. In the third variant the entire 
M1FP is adjusted to allow for the proportion of the planned increase in sales 
that is intensive relative to the average proportion of intensive increases in 
sales in 1967—69. Which variant is used depends on the circumstances of

>/ASt 1967

AS 1967



Table 8.6

1968 1969

Plan Expected

105.5 106.0106.5 106.0 106.5

65 67
n.r.n.r.

9.69.6 10.1n.r. n.r.

= not relevantn.r.

= 0.643a

= 0.23b =
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3.84
6

n.r.
n.r.

n.r.
n.r.

The stable norms are derived as follows :
First variant:

n.r.
n.r.

n.r.
n.r.

n.r.
n.r.

n.r.
n.r.

110.0
103.5

5.76
25

n.r.
n.r.

109.0
103.0

n.r.
n.r.

107.0
101.5

78.7
25

108.5
102.0

76
26

Averages 
used in 

working out 
the norms

108.6
102.6

40
60

70
25

3.84
5.76

Growth of sales
Growth in labour force
Growth in intensive 
sales
Proportion of increase 
in sales that is 
intensive
Profitability
Proportion of MIF 
derived from
(a) increase in sales
(b) profitability
MIF as percentage of 
WF
of which
(a) for increase in 

sales
(b) for profitability

particular enterprises and ministries and is decided by the ministries (or 
chief administration).

The numerical values of the stable norms depend on which of the three 
variants of the formula for relating the MIFP to the fund forming indices has 
been adopted. An example of the calculation of stable norms for 1970 and 
1971—75 may clarify the method.

Data for calculation of stable norms for 1970
(in percentages')

1967

Hence if in 1970 the enterprise adopts a plan for a 6 per cent increase in 
intensive sales (its average for 1967—69) and a profitability of 25 per cent 
(the same as the plan for 1967—69) then its MIFp for 1970 will equal its
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a is calculated as in variant 2, and 
b is calculated as in variant 1.

3.84
8.6

(a) An official of the Ministry of non-ferrous metal of the USSR has argued that to 
work out stable norms for the enterprises in his industry according to the 
recommended rules is impossible, because the rate of growth of intensive 
sales and the level of profitability may vary considerably from those achieved in 
the past for reasons which do not depend on the work of the enterprises, such as 
changes in the volume of centralised investment or the declining quality of 
natural resources.
(Ekonomicheskaya Gazeta 1970 No. 15 p.7.)

b is calculated as in the first variant.
This variant provides the enterprise with an incentive for raising its 

planned profitability, its planned proportion of sales that is intensive, and 
its planned increase in sales.
Third variant:

MlFp for 1969. The only way it can increase its MlFp is by increasing its 
planned increase in intensive sales or its planned profitability. The idea is 
that whereas formerly these steps might have been risky (because they 
might have led to a reduction in the norms), now that the norms are (supposed 
to be) stable the enterprise has a strong incentive to raise its planned in­
crease in intensive sales and its planned profitability above the levels 
achieved in the past.
Second variant:

This variant provides the enterprise with an incentive to raise its planned 
proportion of sales that is intensive, its planned profitability, and its 
planned increase in sales.

To what extent the norms will in fact be stable remains to be seen.
8) ‘.. . the chief defect of the current system of organising material in­

centives is that the absolute majority of enterprises form the incentive funds 
on the basis of individual norms.’ 19 When the norms are individual norms, 
that is norms that apply to one enterprise only, the crucial factor determin­
ing the size of the incentive funds is not the efficiency of an enterprise but 
the value of its norms. The Ministry (or chief administration) will try to set 
the norms in such a way as to eliminate differences in the size of the incen­
tive funds of its enterprises resulting from factors outside the control of the 
enterprises. The Ministry, however, lacks the information necessary to dis­
tinguish between differences in the size of enterprise incentive funds result­
ing from factors from outside the control of the enterprises, and differences 

‘suiting from varying degrees of efficiency in the enterprises. Therefore, 
efficient enterprises may well receive more favourable norms than efficient 
terprises, penalising efficiency. Moreover, energies that should go to 
creasing efficiency go to persuading the Ministry (or chief administration)
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to give soft norms.
A major objective of the reform was to depart from the system of individ­

ual plan targets and move towards a system in which enterprises are free to 
make their own decisions subject to certain uniform norms set by the plan­
ners. It is widely felt that the use of individual plan targets is bound to be 
less efficient than the use of economic levers. ‘What is the advantage of 
economic methods of management over administrative methods? To use the 
language of cybernetics, the controlling signals of an administrative 
character are predominantly individualised, they are addressed to particular 
enterprises. However, no-one can know all the productive possibilities and 
reserves of an enterprise better than the collective of the enterprise itself. 
To the extent that with detailed regimentation there is no scope for creative 
initiative in the economy, these possibilities are far from fully utilised.’20 
For example, with individual plan targets, planning is often subjective in 
that success depends not on efficiency but on getting a slack plan. As long 
as the norms are individual norms these considerations continue to apply, 
and the intention of the reform is frustrated.

The reason why the norms are often individual norms is that there is a 
very wide dispersion of profitability (and increase in sales) rates between 
enterprises, and individual norms are used to equalise the circumstances 
(outside the control) of the enterprises. The position has been improved 
somewhat by the new wholesale prices introduced in 1967, and by the intro­
duction of rent or fixed payments, but the problem remains. That the tran­
sition to the new system in 1966—69 was mainly on the basis of individual 
norms, was probably inevitable. What is now required is some method of 
eliminating differences in rates of profitability and increase in sales 
between enterprises resulting from factors outside the control of the 
enterprises, at any rate for groups of enterprises, so as to make the tran­
sition from individual norms to group norms. Various methods of doing this 
are used.

One method of doing this is by individual cost plus prices. By differen­
tiating the price received by producers according to their costs it is poss­
ible for incentive funds to be formed even at those enterprises where costs 
are well above the average for that industry. The disadvantage of individ­
ual cost plus prices is that they provide no incentive for the efficient use 
of inputs.

Another method is to differentiate the rate of interest on capital which 
the enterprises have to pay according to the profitability of the enterprises. 
These payments, introduced as part of the reform, are in general 6 per cent, 
but in some cases are only 3 per cent and in some cases are zero. It has 
been suggested that this differentiation be extended, for example by intro­
ducing rates of 9 per cent and 12 per cent in the more profitable industries. 
It is clear that the extensive use of differentiated interest rates might have 
undesirable results. It would be another example of individualised norms, 
with their well known adverse effects. For example, although the system 
would be intended only to equalise differences in profitability resulting 
from causes outside the control of the enterprises, in practice it might well
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(a) The fixed payments are often calculated in such a way as to provide a disincen­
tive for efficiency. What tends to happen is that: ‘The basis for determining the 
fixed payments is not the additional profit, associated with better technical- 
economic conditions of production, but that part of the profit of the enterprise 
which is an excess of the average profit for the industry.’22

also equalise differences resulting from different levels of efficiency, i.e. 
penalise efficient enterprises and subsidise inefficient ones.

Another method, also introduced as part of the reform is the use of rent or 
fixed payments. (Rent payments are made in the extractive industries; fixed 
payments in manufacturing industry.) Fixed payments are established for 
enterprises where especially favourable natural and transport conditions 
give rise to differential rent, and for enterprises having a profitability higher 
than the average for their industry as a result of technical-economic con­
ditions which do not depend on their activity. ‘Experience indicates that the 
introduction of rent or fixed payments allows the problem of constructing 
group norms to be resolved satisfactorily. For example, the use of fixed 
payments as an instrument to regulate intra-industry profitability in the 
cotton industry allowed 270 enterprises transferred to the new system to be 
placed in 10 groups for the level of profitability and group norms for pay­
ment into the enterprise incentive funds to be established, which permitted 
a better founded approach to the formation of these funds.’21
At the moment the use of fixed payments is still rather limited. ‘Therefore, 
bearing in mind the efficiency of fixed payments and the existence of econ­
omic conditions for their introduction in various branches of industry, at the 
present time the task of expanding the field of utilisation of fixed payments, 
increasing the number of industries and enterprises which pay them, which 
strengthens business like management, and raises the efficiency of produc­
tion, is most topical.’<a> Fixed payments, if established separately for each 
enterprise involved, are yet another example of individualised norms. Sitnin 
has suggested that ‘... in the majority of industries, where the costs of 
individual enterprises show a wide dispersion, it would be desirable to con­
struct a system of fixed payments in the form of a profits tax. ’23

9) The purpose of the incentive fund is to provide enterprises with an 
incentive to adopt a taut plan. Nevertheless there have been repeated com­
plaints that enterprises are still adopting slack plans. The reasons for this 
are that slack plans are an insurance against undesirable consequences of 
the administration uncertainty which characterises the Soviet economy, and 
the system of incentives for managerial personnel.

The plan for the following year, the final value of the current plan, and 
he timely arrival of inputs ordered through the supply system are all un­
certain, and this creates an incentive for the enterprise to aim at a slack 
plan, as explained in the previous chapter. In addition, under a regime of 
unstable norms, uncertainty about the future value of the norms is a major 
disincentive to adopt a taut plan. Such a plan may merely result in a reduc­
tion of the norms in the following year. If the procedure outlined above to 
create a system of stable group norms is effective, then this source of
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Nevertheless it is clear that the method of calculating managerial bonuses 
is an example of relating bonuses to plan fulfilment and overfulfilment, and 
provides risk averting enterprise management with a strong incentive to

(a) The managerial personnel comprise the director, the chief engineer, deputy 
director, chief economist, head of the planning and economic department, chief 
accountant, head of the department of technical control and the head office 
officials (jabotniki apparata upravleniya).

The premia paid to the remainder of the engineering-technical personnel and 
employees may be for fulfilment and overfulfilment of the plan for the fund form­
ing indices for the enterprise, but they may be related to other enterprise indices 
or to shop indices.

is the actual value of the i 
di is the planned value of the i

is managerial bonuses
is the managerial wages fund.

way that

oc MlFa

& Man

a, b and c are calculated in such a

^Man

or di < di

= k [a + b(ASo - AS„) + c(Pa - Pp )]

®Man

WPMan

a,b,c > 0 if ASO > AS? and Pa > Pp and di > di 

th necessary condition, and 
th necessary condition.

a,b,c, = 0 if ASa < ASP or

uncertainty will have been eliminated.
Although the method by which the incentive funds are formed provides an 

incentive to adopt a taut plan, managerial bonuses are still related to plan 
fulfilment and overfulfilment. The current bonuses paid to managerial 
personnel are paid for the fulfilment and overfulfilment of the plan for the 
fund forming indices (profitability and incremental sales) subject to certain 
conditions (such as fulfilment of the assortment plan) and subject to deduc­
tions from the bonuses if certain additional conditions are not met/ J The 
rules governing the size of the managerial bonuses can be written

= 1 if e, > 6i

ei is the actual value of the ith additional condition 
necessary for receiving a full bonus, and e, is the planned value of the 

I th additional condition necessary for receiving a full bonus.
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(a) The current bonuses paid to managerial personnel are not the only bonuses 
still related to plan fulfilment and overfulfilment. Bonuses for inter-enterprise 
socialist competition are formed similarly. In addition, as pointed out in the 
previous chapter, the judgement of the manager’s superiors about the quality 
of his work is still often related to plan fulfilment and overfulfilment

adopt a slack plan.(a) One per cent of underfulfilment means a complete 
loss of current bonuses, whereas a 1 per cent increase in the plan means 
only a small increase in the current bonus. In view of the fact that it is the 
sums actually paid (in particular to managerial personnel) rather than the 
sums entered in the enterprise’s accounts, which provide an incentive, it is 
scarcely surprising that the reform has not led the enterprises to adopt taut 
plans. One way of dealing with this would be to form managerial bonuses in 
the same way that the incentive funds themselves are formed, that is to 
allow managerial personnel to receive current bonuses if the plan were 
underfulfilled provided that the plan was a high one relative to the extent of 
underfulfilment. In a revealing argument a Gosplan official has rejected this 
idea on the grounds that it would contradict the directive character of the 
plan, and weaken plan discipline. Rather than recognise that enterprise 
management has considerable room to manoeuvre within the framework of the 
plan and attempt to guide the enterprise in a socially rational direction by 
the use of economic levers, he prefers to ‘strengthen plan discipline’ and 
places particular reliance on the new procedure for working out stable 
norms. 24

The result of all these factors is to provide a powerful incentive to adopt 
slack plans. The loss from each one per cent of underfulfilment (reprimands, 
inspection by higher bodies, loss of managerial bonuses, reduction in the 
enterprise incentive funds) being much greater than the gain from each 1 per 
cent by which the plan is increased (30 per cent or more of the marginal 
increments to the enterprise incentive funds and marginal increments to the 
managerial bonuses). It is scarcely surprising that risk averting enterprise 
management should be keener to avoid underfulfilment than to adopt a taut 
plan, which may turn out to be underfulfilled because of factors outside the 
control of enterprise management, and which may simply make the following 
year’s work more difficult.

10) In his classic study Overcentralisation in economic administration 
(1959) Kornai argued that the administrative economy forms an integrated 
economic mechanism and that simply to introduce profits as a criterion for 
guiding and evaluating the work of enterprises would be unsatisfactory. 
What was required, he argued, was a comprehensive system of reforms lead­
ing to the creation of an alternative economic mechanism.

‘Some people are inclined to regard profit as the ‘miracle producing 
index’, which is itself capable of solving our troubles. They evisage the 
provision of financial incentives to make profits in a manner analogous 
to the way we have hitherto encouraged attempts to increase total pro­
duction value. They propose that, henceforth, 100 per cent fulfilment of 
profits plans be made the basis of premium payments, with additional
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payments becoming payable in respect of higher profits. But they propose 
no change in our economic mechanism in other respects, and are content 
to leave our system of planning, of prices of renumerating top management 
etc., more or less as they are today .. .

More is required : we need a unified system of comprehensive reforms 
, (a)

(a) J. Komai, Overcentralisation in economic administration (1959) pp. 229—236*
The New Economic Mechanism introduced in Hungary as from 1 January 

1968 is a comprehensive system of reforms of the type Komai advocated.

Some people may consider that the experience of the Soviet Union (and 
of Poland, Czechoslovakia and Hungary) corroborates Kornai’s analysis. 
Features of the existing economic mechanism which prevent profit from being 
a stimulus for efficiency are the existing price system (which inter alia 
gives rise to the ‘assortment problem’<b) ), the lack of competition between 
enterprises (the introduction of competition between enterprises for orders 
was an integral part of the new economic mechanism introduced in Hungary 
as from 1 January 1968 and has been suggested in Soviet discussion), and 
the permanent sellers’ market.

It is clear that the system of enterprise incentive funds requires further 
improvement. A large number of suggestions for improving it have been 
made. Some economists have queried the use of incremental sales as a fund 
forming index. Novozhilov has suggested that this confuses costs and 
benefits in a way analogous to the confusion between costs and benefits 
engendered by the notorious gross output index. 25 Vaag has pointed out 
that the maximisation of sales may have adverse effects on efficiency. 
Many economists have suggested that instead of relating the enterprise in­
centive funds to profitability and incremental sales they should simply be 
related to the enterprise’s profits. A number of variations on this theme have 
been suggested. In one variant enterprise incentive funds would be formed 
by relating norms to the enterprise’s net profits. In another variant, 
supported by TSEMI, all the profit left to the enterprise after it had met its 
obligations to the state, would belong to the enterprise. A number of exper­
iments with a variety of different methods of forming the enterprise incentive 
funds are proceeding. The 1968 all-Union conference on improving the plan­
ning system recommended that: ‘In experimenting with the formation of 
incentive funds directly from profit it is desirable to test the advantages of 
the following variants : per rouble of net profit and per rouble of sales; per 
rouble of net profit in the base year and per rouble of incremental profit.’ 
The first variant has found expression in the method worked out by the 
department for the introduction of the new methods of planning and incen­
tives of Gosplan USSR, which is being experimented with in a number of 
enterprises in various ministries. It can be written:

MIFP = aPRp + bSp

In order to discourage increases in extensive sales, Sp is defined as 
S£_1 + \Spi. a and b are calculated in such a way that half the MIFP
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comes from the first term and half from the second term. If profitability is 
dropped as a fund forming index, this would tend to turn the rate of interest 
on capital paid by the enterprises to the state into the lower bound of re­
turns acceptable to an enterprise on an investment. As this rate is only 6 
per cent (and sometimes lower) the Gosplan variant envisages raising the 
payment for capital to 12 per cent. As an experiment 95 enterprises have 
been working on this system since the second half of 1968. The second

'o
O

(b) The 'assortment problem’ arises because the economic mechanism, and in par­
ticular the price system, is such that the rate of transformation of one output 
into another for bonus maximising enterprises is different from the relative 
social valuations of the outputs.

The two goods can be represented as in figure 8.1.

The production possibility area for the enterprise is OQQ1. The plan is A.
Prices are such that the value of output (and profit and bonus) are maximised at 
T. At T the assortment pattern (i.e. the relative quantities of goods 1 and 2, , 
produced) is radically different from that at A. Only the optimal plan price p P 
will lead the bonus maximising enterprise to the socially optimal assortment 
pattern.

Repeated press articles have made it clear that this problem is an important 
one. At the moment it is often dealt with by reducing the MIF if the plan for the 
more important items of output is underfulfilled and by making managerial bonuses 
conditional on fulfilling the assortment plan.
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variant has been elaborated by the Institute of Economics of the USSR 
Academy of Sciences and in 1969 was tried out in seven plants of the USSR 
Ministry of instrument making, means of automation, and control systems. It 
can be written:

MIFP = aPRt_y + bhPRp

where PRt_y is the profit earned by the enterprise in the year 
preceding the planned year.

Both variants drop the link between the MIF and the WF. Both variants 
drop profitability as a fund forming index. In one the two fund forming 
indices are profits and sales, in the other profits in the year preceding the 
planned year and incremental profits.

It has been suggested that relating part of the PDF to the value of the 
capital stock is undesirable because it provides the enterprise with a dis­
incentive for the efficient use of its capital stock, and that that part of the 
formula for forming the PDF should be altered.

Ya.G. Liberman has suggested moving from incentives for taut plans to 
incentives for actual high results. ‘In the majority of cases encouraging 
‘taut’ plans is in practice pointless. The limits of the increase in the plan 
for sales is determined not so much by the productive possibilities of the 
producer, as by the demand of the consumer, and for most industrial products 
this demand is exhausted or.near to exhaustion ... Why is it necessary to 
encourage “taut” plans, and not a direct increase in output, lowering its 
cost and raising its profitability? ’ For incentives for actual high results 
to encourage efficiency, it is necessary to find indices which measure 
efficiency. Ya.G. Liberman suggests relating material incentives to profit 
(suitably measured).

‘It is well known that in the discussion which preceded the September 
(1965) Plenum of the CC CPSU some economists and managers suggested 
that profit should be the single and universal index for the evaluation of 
the work of enterprises. The majority of Soviet economists, however, 
came out against this suggestion, and when the reform was being worked 
out it was not accepted.’28

There are four groups of reasons for objecting to enlarging the role of profit 
in Soviet industry. First, one may object to the distributive consequences 
of such a move. Secondly, there is the fact that ‘profit’ as currently measured 
by Soviet accountants is an exceedingly imperfect measure of efficiency. 
For the purpose of forming the enterprise incentive funds ‘profitability’ 
{raschetnaya rentabel’ nost’') is defined as the ratio of ‘profit’ {raschetnaya 
pribyP') to the sum of fixed and circulating capital. Raschetnaya pribyl’ is 
not the same as the net income remaining to the enterprise, because a large 
part of it has to be paid over to the state (the so called free remainder of 
profit), and is largely determined by factors (such as the value of output, 
and the assortment plan) which can in no way be regarded as measures of 
efficiency. The valuation of fixed capital is rather conventional bearing in
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mind that it is simply historic cost without allowance for depreciation. 
Comparing two alternative production plans feasible for an enterprise it is 
quite possible for one to be more profitable but the other more socially 
desirable because of different ratios of profit to turnover tax in the net 
income.(a) For profit to serve as a reasonable good synthetic success in­
dicator in the Soviet Union would require, inter alia, a comprehensive re­
organisation of the financial relations between the state budget and the 
enterprises of the type suggested by Ya.G. Liberman.29 Thirdly, there is 
the fact that the reasons for the inadequacy of profit as a measure of 
efficiency are deeper than simply measurement problems, important as the 
latter are, and relate to the entire economic mechanism. In particular, with 
the existing price system it is extremely difficult to consider profit as a 
measure of efficiency. Those officials who oppose the transition to one 
fund forming index (profit) or even allowing an enterprise to retain all the 
profits remaining to it after it has met its obligations to the state, are 
firmly grounded in reality. As Kotov has argued, ‘the volume of profit, and 
consequently the level of profitability to a considerable extent depends not 
only on the results of the work of an enterprise, but also on a number of 
other factors ... Consequently the level of profitability, the relationship of 
profit to capital, by itself is insufficient to answer the question whether 
this level represents the maximum results for the minimum cost.’32 It is for 
this reason that the Gosplan variant uses not only profit but also sales as a 
fund forming index. Even those economists who advocate the transition to 
one fund forming index (profit) recognise that with the existing economic 
mechanism this can not be done immediately. As one of them puts it, ‘Are 
the fears connected with the transition to one chief fund forming index 
justified? Yes, if this method were to be used today, in contemporary con­
ditions of the work of industry, that is with the existence of many as yet 
unresolved questions in the fields of planning, supply, price formation and 
incentives.’ 33 Hence those economists who advocate the transition to one 
fund forming index (profit) or even allowing the enterprise to retain all its 
profit after it has met its obligations to the state, regard such measures as 
only part of an integrated system of reforms. Fourthly, there is the possibility 
that, given the use of profit as a synthetic success indicator only makes 
sense as part of the transition from the administrative economy to the 
khozraschet economy, one may not wish to make the transition to the 
khozraschet economy. Karagedov has argued that such a transition might

(a) Turnover tax as an element of net income separate from profit is largely a re­
flection of the two tier price system.

The question of merging profit and turnover tax was raised, and dismissed as 
‘premature*, a number of years ago by Petrakov. The question has also been 
raised by the Kondrashevs who consider that the time has not yet come to merge 
the two, but that steps in that direction should be taken now. 31 The Kondrashevs 
poke fun at economists who take it for granted that enterprises should maximise 
‘profit’ but who do not consider the meaning of this category in an economy 
where half the net income is collected by a turnover tax derived mainly from the 
light and food industries.
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(a) In a questionaire answered in 1969 by the directors of 241 enterprises in 
Siberia and the Far East, the question, Does the size of the incentive funds at 
your enterprise create sufficient material incentives for the workers? was 
answered as follows:

Yes 52 per cent
No 48 per cent

(Ekonomika i organizatsiya promyshlennogo proizvodstva 1970 No. 1 p. 104.)

1) An integral part of the reform in the Soviet economy was the replace­
ment of the enterprise fund by three enterprise incentive funds, which embody 
two innovations, incentives for adopting a taut plan, and the use of profit­
ability and incremental sales (or incremental profit) as fund forming indices. 
The main purpose of these funds was to provide the enterprises with an in­
centive to adopt taut plans.

2) The creation of the enterprise incentive funds has not succeeded in 
this purpose.

3) The idea of providing incentives for the adoption of taut plans makes 
sense in the administrative economy. In the khozraschet economy, on the 
other hand, it makes sense to provide incentives for actual high results.

4) For a number of years prior to the September (1965) Plenum the 
increased use of profit as an index in planning was discussed. This sugges­
tion was adopted to the extent that the enterprise incentive funds are formed 
out of profit (except for that part of the PDF which is financed by de­
preciation and the sale of superfluous equipment) and profitability is one of 
the two fund forming indices (and incremental profit is sometimes the other). 
The purpose of enhancing the role of profit is fourfold, to serve as a source 
of material incentives for raising efficiency, to serve as a source of 
finance for welfare purposes and for decentralised investment, to act as a 
criterion for guiding the enterprise to efficient decisions, and to act as an 
index which enables the enterprise’s superiors to assess its efficiency.

5) The system adopted in many cases does not provide the workers with 
a significant incentive for efficiency because the size of the material incen­
tives paid out of the MIF to the workers is not substantial relative to their 
wages and to the bonuses they receive out of the wages fund.(a) The system 
provides managerial personnel with an incentive to adopt slack plans 
because they receive bonuses for plan fulfilment and overfulfilment.

6) The use of profit as a criterion for guiding and evaluating the work of 
enterprises is not very sensible given the existing economic mechanism, and 
in particular the price system, which creates the assortment problem.

introduce into the Soviet economy the harmful effects of monopolies and 
cyclical fluctuations.34 An official of Gosplan USSR has explained that 
‘market socialism’ is unacceptable because ‘in practice it means a weaken­
ing of the role of the socialist state and the party of the working class in 
the management of the economy.’ 35
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7) Soviet officials are well aware of these problems, and measures for 
the further improvement of the system are currently being actively discussed 
and will probably be announced soon.

8) In Overcentralisation in economic administration Kornai ridiculed the 
idea that profit was a miracle producing index, and argued that what was re­
quired in order to overcome the problems of the administrative economy was 
not the transition from one index for guiding and evaluating the work of 
enterprises (gross output) to another (profit) but the transition from one 
economic mechanism to another. Soviet experience to date corroborates 
Kornai’s thesis. It will be interesting to see whether the forthcoming alter­
ations to the incentive funds system are actually successful in overcoming 
the problems, or whether they simply provide further corroboration of the 
Kornai thesis.

9) In the discussion of the use of profit as an index in planning, the 
supporters of the theory of the optimally functioning economic system are 
not unanimous. Exaggerated views about profit as a guide to efficiency 
have been attacked by Pugachev36 and Vainshtein,37 both research workers 
at TSEMI, and by Karagedov 38 of the Institute of Economics and the 
Institute of Economics and the Organisation of Industrial Production of the 
Siberian Branch of the USSR Academy of Sciences. Karagedov, who is 
thoroughly acquainted with Western literature on the subject, has observed 
that ‘The economic reform in the USSR has sharply increased the role of 
profit as an index in judging the economic efficiency of enterprises. Theor­
etical interest in this category has grown and the problem of profit has 
given rise to a lively discussion in our literature. If until recently there 
dominated a nihilistic attitude to this category, now one can observe the 
opposite tendency — an exaggeration of its role. One encounters statements 
about profitability as the only, universal criterion of the efficiency of 
enterprises.’ Karagedov’s analysis leads him to the view that ‘In our opinion 
the imitation of profit guided perfect competition is far from being the only 
or even the best way of constructing a model of the optimal regime for the 
functioning of a planned economy. A real alternative to the spontaneous 
market economy is not a trimmed variant of it, but the utilisation of the new 
in principle methods of the optimisation of the process of economic devel­
opment opened up by the socialist system, based on the possibilities of 
centralised planning.’ Karagedov concludes that profit has an important role 
to play as an index summarising the work of an enterprise, but even in theory 
cannot be the only index, and that given the existing economic mechanism 
its importance must be even more limited.

It is clear that in the administrative economy profit can not, in general, 
be regarded as a measure of efficiency. Profit does have a useful role to 
play in the administrative economy as part of the financial control over 
enterprises and as a source of finance for material incentives and 
decentralised investment, but to regard it as the sole criterion for guiding 
and evaluating the work of enterprises is not very sensible, and even to 
expand its role as a measure of efficiency makes little sense, given the
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price system which creates the assortment problem. In the khozraschet 
economy, on the other hand, profit has a bigger role to play. The reason for 
this is that the difference between income and expenditure (profit) is the 
natural criterion for guiding and evaluating the work of enterprises in an 
economy where indirect centralisation has replaced direct centralisation as 
the main source of information about the needs of society available to 
enterprise management, in the same way that plan fulfilment is the natural 
criterion for guiding and evaluating the work of enterprises in the admin­
istrative economy, and is the source of finance for decentralised investment 
and material incentives. Various variants are possible. For example one 
might regard the sum of profit and wages as the synthetic success indicator, 
or the ratio of profit to wages as the measure of efficiency. Which variant 
makes sense depends on the institutional setting e.g. whether the enterprise 
is free to adjust the size of its labour force and the wages paid to each 
person. What is important is not the ‘proof’ that profit is a perfect measure 
of efficiency, but the simple fact that some value criterion which sums up 
the work of an enterprise should be regarded as the synthetic success in­
dicator in an economy where value relations are of great importance. Of 
course, even in the khozraschet economy, profit is a very imperfect measure 
of efficiency, and there would be many cases (such as urban public trans­
port) where it would be perfectly rational to organise loss making enter­
prises, but then the search for an ideal measure of efficiency to be actually 
applied in all cases is a fruitless enterprise.

The fact that the choice between the administrative economy and the 
khozraschet economy raises issues outside the field of technical-economic 
considerations, but that this choice, once made, determines all such ques­
tions as the role of profit as an index in the activities of the enterprises, 
has been carefully explained by Khanin. ‘The choice of this or that economic 
mechanism is determined by the level of the productive forces, the charac­
ter of the tasks standing before society, the external and internal socio­
economic conditions and so on. Once the economic mechanism is chosen, 
its internal logic by itself determines the interrelations and construction of 
its separate parts. All the contradictions of this logic will be discarded 
sooner or later. The type of economic mechanism determines everything: the 
rights and obligations of the enterprises and the higher organs, the charac­
ter of the relations between enterprises, the role, organisation and methods 
of work of the financial-credit and monetary system, external and internal 
trade, the method of price determination, the relationships between produc­
tive collectives, the criteria for selecting cadres and the requirements they 
have to meet, the methods of maintaining labour discipline and so on.’

10) Those supporters of the theory of the optimally functioning economic 
system who do consider that profit is the appropriate local optimality 
criterion in an optimally functioning economic system recognise that this 
requires optimal prices and optimal payments for the use of resources. It is 
reasonable to assume that in the preparations for the reform proposals 
endorsed by the September (1965) Plenum TSEMI supported the use of profit,
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but only as part of a system of reforms including payment for the use of 
capital goods and natural resources and an improvement in price formation.

11) Once the decisions of the September (1965) Plenum were announced, 
TSEMI was quick to realise the unsatisfactory results that would come 
about from emphasising profit as an index of efficiency in an otherwise 
unchanged economic mechanism. In the 1966 debate on optimal planning a 
deputy director of TSEMI explained that:

‘we say: comrades, if you want to introduce profit, then it is necessary 
to reconstruct the whole system of prices, the system of incentives, in 
short to alter a great deal in the existing forms and methods of economic 
management. If this is not done, then the introduction of profit will bring 
about no effect whatsoever.’40

In an article published in March 1970 Academician Fedorenko pointed out 
that already in 1966 TSEMI had criticised the system adopted and suggested 
an alternative. 41 As published TSEMI’s alternative was as follows:

‘In our opinion the following scheme for evaluating the work of economic 
units would be more correct. Every enterprise receives norms of payment 
for resouces (productive capital, natural-transport conditions, labour re­
sources) and also output prices. The norms of payment for resources are 
established at that level which balances supply and demand for them on 
the scale of the national economy for the planned period. On the same 
principle output prices are calculated, essentially they characterise the 
marginal limits of socially necessary costs on this or that product and 
themselves determine those enterprises which should produce the given 
type of product.

Comparing income with costs (including payment for capital goods, 
rent and so on) the enterprise works out its final profit. At those 
enterprises where costs are very high, there will be a loss. They will 
have to diversify, reconstruct or close down (depending on which is more 
desirable). In an extreme case there will be left only those enterprises 
which cover current costs, including payments to the state (including 
payments for land and labour resources).

If the profit of the enterprises is sufficient to pay for capital and 
labour resources, and rent payments, then they will cover all costs. (We 
do not exclude some modification of this scheme, in which part of the 
social payments are retained by the enterprise as its own source of 
finance for development and premia, received even on condition of plan 
fulfilment.)

If the enterprise collective works better than envisaged by the norms, 
then it will receive above the plan profits. From this one could establish 
norms for payment into incentive funds, and the remainder pay into the 
budget. Alternatively, one could introduce a tax on above the plan profit, 
and the remainder pay into the incentive funds. The losses of productive 
units should be met out of these funds and from credits. Obviously the 
transition to a system of economically well founded payments for resources
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requires considerable time in connection with the necessity for detailed 
elaboration of the method for caluclating them. But it is possible already 
now to begin the preparations for an experiment.’42

What this appears to describe is a system in which the authorities fix pay­
ments for the use of resources (capital goods, natural resources and labour) 
and prices for output at levels which balance supply and demand. The 
enterprises then determine their own production plans, guided by profitability. 
Net profit (after meeting all costs) would only arise for those enterprises 
that did better than envisaged by the norms.

12) The fact that this alternative was put forward in 1966, and that by 
September 1970 no substantial modifications to the system adopted in 1965 
had been introduced, suggests that TSEMI’s influence on policy is limited.

13) TSEMI’s proposal for reconciling the interests of the enterprises and 
the national economy as a whole has come in for strong criticism both from 
advocates of the transition from the administrative economy to the 
khozraschet economy, who think that it is undesirable and possibly un­
feasible, and from supporters of the status quo, who regard its emphasis 
on the role of prices as all too reminiscent of ‘market socialism’.

The first line of argument has been clearly put by Ya.G. Liberman, 
who would like current planning to be largely confined to the establishment 
of certain financial obligations of the enterprises to the state budget, and 
for the planners to concentrate on the macro-economic variables, rather than 
on the imitation of market processes.

The second line of argument was clearly put by Batyrev at the 1966 de­
bate on optimal planning. 44

‘Advocates of the discussed conception treat the system of “optimal 
prices” as a mechanism for automatic regulation, the action of which, 
allegedly is sufficient to ensure that the partial decisions of the separate 
enterprises made in the course of fulfiling the plan coincide with the 
interests of society as a whole ... The question at once arises, is it 
possible for the separate enterprises to ensure the proportionality of 
social production, if the planned management of their activity is limited 
to the establishment of aggregated prices, creating definite incentives, 
and for everything else reliance is placed on the competitive market 
mechanism? Obviously not. It is well known that the competitive market 
mechanism means a constant deviation from the objectively necessary 
proportions and the establishment of the necessary proportionality only 
as a result of mutually cancelling deviations. The construction of prices, 
even on the assumption that in them are embodied incentives for the best 
satisfaction of social requirements and economy in costs, does not alter 
this feature of the market mechanism. An enterprise, having only prices 
and the profit motive to orient it can only find the optimal structure of 
production, the scales on which it should be expanded, by “firing across 
the range” [i.e. trial and error]. Inevitably there will arise disproportions, 
socialist cycles, caused by the necessity for growth in some cases and
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the necessity for decline in other cases.
The fixing of prices, even in aggregated terms, does not improve the 

position and may even worsen it, because the market mechanism of 
regulation without the fluctuation of prices and the migration of capital, 
cannot overcome the difficulties which would arise. If we start on the 
path of developing the fluctuations of prices under the influence of de­
man and supply, then from the conception of “optimal prices’ nothing 
remains, because the prices could, allegedly, serve as the instruments of 
the automatic regulation of the economy only because the criterion of 
optimality had been embodied in them, i.e. they were firmly fixed prices.’ 

Batyrev went on to argue that the inadequacy of the policy suggestions of 
the optimal planners was no accident.

‘The replacement of direct planned management and the utilisation in 
addition of market forms ay the mechanism of automatic regulation by 
means of the so called optimal prices would have an adverse effect on 
maintaining the proportions of the economy fixed in the plan and would 
establish obstacles on the road to real optimal planning. And this is 
natural. The departure from correct Marxist theoretical positions can not 
but show itself in the practice of socialist economic management.’

It is not surprising that corresponding member of the Academy of Sciences 
Pashkov referred to ‘the theory of prices of the optimal plan’ as a ‘definite 
political-economic conception’ 45 i.e. a proposal that went beyond the 
boundaries of planning techniques.

In 1969 TSEMI published a scheme for reconciling the interests of the 
enterprises and the national economy as a whole which can be regarded as 
a three level tatonnement process for both quantities and prices.46

‘In accordance with the general contours for the planned period the lower 
levels of the national economy (.enterprises, associations) submit to 
higher organs (industries) the initial information about their productive 
possibilities in the form of input coefficients and the corresponding 
resource constraints.

At the level of the industry these initial data are aggregated, in which 
process account is taken of intra-industry links. As a result of this 
conditions of growth for the industry as a whole are described by a com­
paratively small number of aggregated products and resource constraints.

The industrial input coefficients and constraints, the interindustry 
links and the national economic criterion of optimality form the initial 
data for the compilation of the optimal national economic plan. In this 
each industry receives its output volume and resource requirements re­
sulting from the solution of an extremal problem at the national economic 
level in the aggregated nomenclature of national economic planning. The 
system of optimal prices, arising from the solution of the national 
economic extremal problem, are also determined in this nomenclature.

Starting from the volumes of production and consumption received in 
the nomenclature of the national economic plan and the prices



161

corresponding to this nomenclature the industries establish contact 
among themselves and disaggregate the physical indices and prices to 
the nomenclature of industrial planning. In this case each of them maxi­
mises its local industrial criterion of optimality, which is established 
for it starting from the interests of the whole national economy. In other 
words, each industry strives for the best realisation of its links with the 
other industries. Simultaneously in the process of control the industry 
disaggregates the indices received from above, that is returns to the 
earlier compressed mass of primary information about the productive 
possibilities of all the enterprises of the industry, and the working out of 
aggregated plans for the enterprises. This is connected with the solution 
of the corresponding problems of optimal planning using computers.

Finally, the enterprises, having received the plans and prices in the 
nomenclature of industrial planning, disaggregate their productive pro­
grammes and prices into concrete types of products by means of direct 
contacts between suppliers and producers. In addition, they maximise 
the corresponding local criteria of optimality and themselves strive to 
organise direct contacts in the best way.

At this stage the compilation of an approximately optimal and balanced 
national economic plan is finished. A fuller optimisation can be obtained 
by multiple repetition of the process described by carrying out many 
iterations. ’
The problems to which the increased emphasis on profit in an otherwise 

unchanged economic mechanism gave rise were familiar to TSEMI already 
in 1966. TSEMI put forward a proposal for overcoming them by applying the 
theory of the optimally functioning economy. The proposal was a three level 
planning scheme of the type analysed by mathematical economists through­
out the world. 47 The feasibility, desirability and acceptability of this 
scheme are all extremely doubtful. Within this general framework TSEMI has 
advocated the expansion of wholesale trade and greater flexibility of prices.

14) The proposition that ‘experience has clearly demonstrated the pro­
gressive nature of the new system of management’ and hence that optimal 
planning is not simply a branch of applied mathematics which enables the 
methods of economic calculation to be improved, but which has no impli­
cations for the economic mechanism; but that its conclusions (such as ‘the 
significance of profit as an index’) can help to improve the economic mech­
anism, is an assertion for which there is no evidence.

15) Experience with the reform sc- far suggests that the ideas of the 
optimal planners, derived from linear programming and systems engineering, 
throw less light on the question of economic reform than the ideas of 
Kornai, derived from studying how the economic mechanism works.

The fact that the administrative economy forms an integrated economic 
mechanism, and that if it is desired to overcome its problems, and the costs 
of doing this are accepted, then what is required is the transition to an 
alternative economic mechanism, was clearly seen by Kornai in 1956 and by 
Khanin in 1970, both of whom based themselves on a study of how the
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administrative economy functions. It was not appreciated by Kantorovich, 
who lent his name to the reform announced at the September (1965) Plenum 
which failed to live up to the hopes of its keenest supporters precisely 
because it ignored this cardinal fact, which is clear to those who have 
studied how the administrative economy functions, but which is not obvious 
to those who base themselves on the analysis of the conditions for the 
existence of optimal solutions to certain classes of extremal problems. It 
would, however, be unfair to be too critical of TSEMI. Looked at from a 
purely intellectual viewpoint, the theory of the optimally functioning econ­
omy is clearly less helpful as a guide to economic reform than Kornai’s 
theory of the administrative economy as an integrated economic mechanism 
overcoming the problems of which requires the transition to an alternative 
economic mechanism. One must bear in mind, however, that TSEMI is putting 
forward policy proposals in the USSR, and not taking part in a seminar. 
TSEMI did publicly state already in 1966 that to give greater emphasis to 
profit in an otherwise unchanged economic mechanism would be fruitless, 
and it has emphasised the importance of wholesale trade and flexible prices 
at a time when the prevailing official attitude towards these was sceptical. 
In the discussion which followed the December (1969) Plenum between those 
who argued that the problems of the reform indicated the dangers of expand­
ing khozraschet, and those who argued the need to deepen the reform, 
TSEMI backed the latter. Furthermore, TSEMI has established a laboratory 
for the study of problems of khozraschet in an optimally managed socialist 
economy; its 1970 book indicates substantial contact with reality, and it 
may well be that in the future TSEMI will be able to formulate some relevant 
proposals.
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9. Can the optimal planners help 
improve the methods of economic 
calculation?

The widespread discussion of the use of mathematics in economics at the 
end of the 1950s immediately gave rise to a number of experimental appli­
cations of linear programming to planning in order to test whether its use 
really could lead to a substantial increase in efficiency. In 1958 and 1959 
the Institute of Complex Transport Problems carried out a number of exper­
iments in working out least cost plans for the movement of freight by rail 
and lorry. In 1961 a draft optimal fuel balance for the USSR for 1980 was 
worked out. From March 1962 operational plans for the optimal shipment of 
freight were prepared regularly by the Computing Centre of the USSR 
Academy of Sciences for Mosnerudsbyt, a Moscow marketing organisation. 
From 1962 a large number of calculations of optimal perspective plans for 
sectors of the economy were drawn up by the Laboratory for economic- 
mathematical methods (subsequently the Institute of Economics and the 
Organisation of Industrial Production) of the Siberian branch of the USSR 
Academy of'Sciences, under contract to various official bodies. For example 
a plan for the development and location of the coal mining industry of the 
RSFSR till 1975 was calculated, which involved 13 per cent less invest­
ment than Gosplan RSFSR’s draft plan, while increasing output by 2.7 
million tons and cutting current costs by 2 per cent. In the middle of the

‘The third objection [to the use of mathematical methods in planning] is 
that in a number of cases the initial data are doubtful and are known only 
very approximately ... and therefore calculations based on these data may 
turn out to be incorrect.

In this connection it is necessary first of all to say that it is necessary 
to use these self same data for any other method of choosing the plan 
and there is no reason to think that their doubtfulness and lack of pre­
cision play a bigger negative role for a plan chosen in the most effective 
way, than for an arbitrarily chosen plan ...

The fourth objection is that the saving resulting from the transition 
from the usually chosen variant to the best, is comparatively small, in 
many cases in all 4—5 per cent.

In this connection it is necessary to say, first, that the use of the 
best variant does not require any additional cost, besides the quite in­
significant cost of the calculations. Secondly, one may expect the appli­
cation of the method not in one random question but in many, possibly in 
the majority, of branches of the national economy, and in this case not 
only 1 per cent but every 1/10 of a per cent is an immense sum.’

L.V. Kantorovich’
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Optimal production cheduling of rolling mills and tube mills in the steel 
industry

Linear programming was discovered by Kantorovich in the course of solving 
the problem presented to him by the Laboratory of the All-Union Plywood 
Trust of allocating productive tasks between machines in such a way as to 
maximise output given the assortment plan. 2 From a mathematical point of 
view the problem of optimal production scheduling for rolling mills and tube 
mills is very similar to the Plywood Trust problem, the difference being the 
huge dimensions of the former problem.

The problem arises in the following way. As part of the planning of 
supply Soyuzglavmetal, alter the quotas have been specified, has to work 
out attachment plans and production schedules in such a way that all the 
orders are satisfied and none of the producers receives an impossible plan. 
Traditionally this was done by production schedulers (bronirovshchiki). 
They received the orders, on each of which was the address of the consumer 
and the content of the ordor (the type of rolled metal, the standard, the type 
of steel, the profile, size and quantity per month). In the order also is the 
railway code, the code of the territorial supply organ to which the consumer 
belongs, and some other data. The production scheduler placed on each 
order the number of the supplier plant and the number of the mill, keeping a 
file on each mill so as not to overload them. The production scheduler 
started work with a preliminary plan of mill loading which took explicit 
account of constraints (‘not more than N tons’) respecting certain types and 
sizes. There was no guarantee that the attachment plans and production

1960s specialists from the Institute of Mathematics of the Siberian Branch 
of the USSR Academy of Sciences prepared optimal plans for individual 
state farms in the Altai krai, and TSEMI carried out a number of experimen­
tal applications of linear programming to agriculture in the Moscow region. 
In particular, the results of the calculation of an optimal plan for the trans­
portation of potatoes and vegetables within the Moscow region in 1966, that 
were obtained by TSEMI jointly with the Moscow Regional Planning Agency, 
were approved for use in the preparation of the state plan. The problem re­
lating to the transportation of potatoes contained approximately 75 000 
variables and 563 constraints. It referred to 348 delivering units and 215 
consuming organisations. Two variants of the plan were prepared, one in 
which an average reduction in the distance of potato deliveries from 
68.7kms to 54.6 kms, that is of 20.5 per cent, was achieved, and a second 
variant which took account of certain additional constraints and achieved a 
reduction in the aveiage distance to 59.6 kms, that is of 13.3 per cent.

Two applications of linear programming in Soviet planning, the working 
out of optimal production schedules for rolling mills and tube mills in the 
steel industry, and the calculation of optimal plans for the development and 
location of a number of industries, are particularly interesting, because they 
have actually been applied in planning and their intrinsic economic import­
ance is substantial, and these will be described in detail below.
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(a) This use of linear programming is analogous to the use of linear programming 
for production scheduling by Tube Investments.

Xij > 0

(i.e. the share of an enterprise’s time devoted to a particular commodity can 
not be negative)

schedules worked out in this way were optimal. Indeed, there was a pre­
sumption that they were not. The optimal planners considered that here was 
a typical case where the application of optimising methods could bring 
about useful savings, and in the 1960s an extensive research programme 
was initiated by the department of mathematical economics (which is headed 
by Academician Kantorovich) of the Institute of Mathematics of the 
Siberian Branch of the USSR Academy of Sciences, to apply optimising 
methods to this problem. The chief difficulty was the huge dimensions of 
the problem. About 1000 000 orders, involving 60 000 users, more than 500 
producers, and tens of thousands of products, are issued each year. Optimal 
production scheduling was first applied to the tube mills producing tubes 
for gas pipelines (these are a scarce commodity in the Soviet Union). The 
optimal production schedules gave an additional output of 60 000 tons of 
tubes and a reduction in transport costs of about 15 per cent, compared with 
production schedules and attachment plans worked out by the traditional 
methods. By the second half of 1969, the production schedules and attach­
ment plans for more than twenty million tons of rolled metal were planned 
by this method, and Kantorovich envisages the application of the method to 
other types of metal products, e.g. sheet steel, and to other industries, e.g. 
the paper industry. (a)

Kantorovich and Gorstko have given the following simple algebraic form­
ulation and numerical example to explain how it is possible to calculate an 
optimal production schedule, and organise an optimally functioning economic 
system, in the steel industry. 3

There are m enterprises at which it is necessary to produce n products 
in the assortment k, . . . kn. The production possibility of the i lh 
enterprise for the / product per unit of time is . It is assumed that 
max atj > 0, i.e. that each product can be produced by at least one 
enterprise. It is required to determine the proportion of the time of each 
enterprise devoted to the production of each output in such a way as to 
maximise the volume of output given the assortment plan. In other words 
the situation is that there is a shortage of the outputs, productive cap­
acities are limited and should be utilised in the most efficient way.

Let (i = 1 ... m; j = 1 ... n) be the share of the working time of the 
Ith enterprise devoted to producing the /“* product. Then the search for the 
optimal plan can be represented by the problem of finding numbers xtj 
which satisfy the conditions
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(4)Z = min

(i.e. the assortment plan is satisfied)

(5)Z achieves a maximum

if > 0= di

= 0if

Table 9.1

Enterprise

21 2 1 2 121
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The optimal plan is characterised by the existence of shadow prices 
<?, ... qn for the outputs (or more precisely, for the work involved in manu­
facturing them, i.e. the value added) and d, . . . dm for the working time of 
the enterprises, such that

A
B
C

Monthly 
production 

possibilities 
(units)

4000
6000
5000

2000
4000
5000

Monthly 
fixed 
costs 

(roubles)

44 000
60 000
40 000

11
10

8

22
15

8

6
6
6

4
4
4

17 26
16 19
14 12

Total 
cost

>2
ki

Cost of 
manufacture

(i.e. for each enterprise, the total time spent in producing the products can 
not exceed the time available)

m

Vj = E aaxn
(i.e. the output of each good is the sum of the output of all the 
enterprises)

< dj if xij

(if the ith enterprise does not produce the /th product in the optimal plan, 
then the shadow price of the output which it would have been possible to 
produce per unit of time at that enterprise, does not exceed the shadow 
price of a unit of time on the i th enterprise)

Qj = 0 if yj > kjZ

(if the product is produced in excess of requirements than its shadow price 
is zero)

Data for production scheduling problem

Cost of 
materials 
(roubles)

qjQij = di it

(i.e. if the 1th enterprise produces the /th product, then the shadow price 
received per unit of time for the product is equal to the shadow price of 
each unit of the enterprise’s time)

E xv ” 1 if di > 0 
i - 1

(if the shadow price of a unit of time at any enterprise is positive, then the 
enterprise is fully occupied).

The usefulness of this result can be illustrated by means of a simple 
numerical example.
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A
B
C

12
6 6

12

Annual output 
(in thousands 

of units)

48
36 24

60

6000
12 000
15 000

Value of output/ 
month in shadow 

prices if 
output 1 output 2 

produced produced

8000
12 000 
10 000

The meaning of this table is as follows. Take the second row. Enterprise B 
can produce per month either 6000 items of output 1 or 4000 of output 2. Its 
monthly fixed costs are 60 000 roubles, which means that the cost of manu­
facturing a unit of output 1 (excluding the costs of materials) is 10 roubles, 
and of output 2 is 15 roubles. The cost of materials is 6 roubles per unit of 
output 1 and 4 roubles per unit of output 2, so that total cost per unit is 16 
roubles for output 1 and 19 roubles for output 2.

It is required to work out production schedules for the enterprises in such 
a way as to maximise output subject to the requirement that the output of 
the two goods be equal. Because there are only two goods, the optimal plan 
and associated shadow prices can easily be calculated by comparing 
opportunity costs. Imagine all the enterprises are producing only output 1. 
It is necessary to switch some productive capacity over to producing 2. The 
lowest opportunity cost of output 2 is 1 (in enterprise C). Switching this 
enterprise over to output 2 gives an output of 10 000 units of 1 and 5000 of 2. 
It is necessary to switch further productive capacity over to 2. The lowest 
remaining opportunity costs of output 2 is 3/2. If we switch enterprise B 
wholly over to output 2, there will be a surplus of 2. Hence we switch over 
only half the productive capacity, and relative shadow prices are 2:3. Output 
of each good in the optimal plan is 12% higher than in the naive plan in 
which the assortment plan is observed by each enterprise. The optimal plan 
can be set out in the following table.

Table 9.2 The optimal production schedule

Work of enterprise
(in months)

In the optimal plan each enterprise produces those items which maximise 
the value of its output, valuing the output at shadow prices. (For one 
enterprise output is equally profitable whichever item is produced.) The 
valuations of monthly output which correspond to the optimal plan are 
underlined in the table.

Not only can the application of linear programming to the problem of 
production scheduling result in a compilation of an optimal plan (in cases 
essentially similar to, but much more complex than this simple example) but 
the shadow prices associated with the optimal plan can be used to enable 
the economy to function in an optimal way. This can be shown as follows.

Assume that the price of the outputs is made up of three parts, the cost 
of manufacturing them, the cost of materials, and the net income of the 
producer. Let the price of one set of output (one unit of output 1 and one
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(a) It is true that the enterprise would know that it was in its own interest to pro­
duce the additional output, because marginal cost (16) would be below marginal 
revenue (22), but it would have no means of knowing whether or not this was 
socially rational.

unit of output 2) be 40 roubles. Material costs are 6 + 4 = 10 roubles. 
Thus the price being paid for manufacturing a set is 40 — 10 = 30 
roubles. The shadow prices of manufacturing (i.e. the opportunity costs) are 
in the ratio 2:3, so that the shadow price of manufacturing each article is 
12 and 18. As the price of each item is made up of material cost plus manu­
facturing cost, this enables the price of each item to be determined. The 
price of output 1 is 6 + 12 = 18 roubles, and of output 2 is 4 + 18 = 22 
roubles. The financial results of the optimal plan can now be expressed in 
table 9.3.

The quasi rents are determined by comparing the income of an enterprise 
with outgoings. For example take enterprise C. In the optimal plan it pro­
duces only output 2. Costs/unit are 8 + 4 = 12, the price is 22, hence 
income/unit is 10, and monthly quasi rents 5 000 x 10 = 50 000. If the 
enterprise actually has to pay this sum to the state then khozraschet will be 
reconciled with the plan. An enterprise guided by khozraschet will make 
socially rational decisions. If enterprise C has to pay 50000 roubles/month 
to the sate, then the output of 1 is clearly loss making (24 > 18), whereas 
the output of 2 is non-loss making (‘profitable’). The calculation of quasi 
rent payments prevents differences in technical conditions affecting incomes, 
and turns avoidance of losses (‘profit’) into a guide to efficient decision 
making. It enables enterprises to make socially rational decisions by com­
paring costs and benefits in money terms. Suppose that engineers at C dis­
cover a way of producing an additional output of 2 with a cost of manufacture 
of 12 instead of 8. Would it be socially rational to utilise this method and 
increase output? If the decision were made by looking at the effect on costs, 
then it might seem that the answer should be no, because costs will be 
increased (12 > 8).(a) Using the shadow prices it is clear that the answer is 
yes, because the cost of manufacturing the additional output (12) is below 
the shadow price of manufacture (18). The use of the additional productive 
possibility enables production to be rescheduled, the output of both products 
to be higher, and the income of all the enterprises to be higher, than in the
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(b) This is a serious problem. A major reason for it is that, as explained in chapter
6, orders for inputs have to be sent in before the production plan is known.

optimal plan calculated on the basis of the initial information/®* It was 
pointed out in the previous chapter that the present method of calculating 
fixed payments is often a disincentive for efficiency. The shadow prices 
associated with the optimal plan enable optimal fixed payments (Marshallian 
quasi rents) to be calculated which would act as a guide to efficient decision 
making.

(a) This example, which is given by Kantorovich and Gorstko, is not all that con­
vincing, for two reasons.

First, the increase in the output of both products depends on enterprise B 
switching some capacity from 2 to 1, and B has no khozraschet reason for this.

Second, suppose that engineers at C discover a way of producing an additional 
output of 2 for a cost of manufacture of 20. Using the shadow prices it would 
seem that the additional output should not be produced (20 > 18), although if the 
object is to maximise output given the assortment plan, then it would be 
socially rational to use this method, and there would be a clash between 
khozraschet and the plan in which is would be socially rational to ignore 
khozraschet.

Evaluation
It is important not to confuse optimal plans drawn up in real situations with 
the optimal solutions to simple examples in textbooks. It is clear that the 
former are optimal only in a conventional sense. To deal with the huge size 
of the problem, much of the information is aggregated, many important factors 
are neglected (for example the cost of transporting the billets from which the 
required production is rolled is often not taken into account) and a large pro­
portion of orders are changed between the submission of orders and the 
receipt of the metal.(b) Furthermore, the production schedulers have detailed 
knowledge of the real needs of consumers and the real possibility of pro­
ducers, which may well be more reliable than the information available to 
the compilers of ‘optimal’ plans. For example in practice there is some sub­
stitutability in requirements and for some scarce products the production 
scheduler can suggest acceptable alternatives to the consumer in a way not 
open to the compilers of ‘optimal’ plans. Nevertheless, it would be a mis­
take to overemphasise the problems. It does seem that the introduction of 
optimising methods into the work of attachment planning and production 
scheduling for rolled metal products has led to the drawing up of plans which 
provided a useful increase in output and reduction in transport costs 
compared to the plans drawn up by the production schedulers without the 
help of optimising methods.

Although the optimal plan calculations have been implemented, it would 
appear that the shadow prices associated with the optimal plan, which 
Kantorovich considers should be utilised in the way explained in the example 
given above, are not being used.
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(a) For an analogous study of the Brazilian steel industry see D.A. Kendrick, 
Programming investment in the process industries (Cambridge Mass 1967) and 
Kendrick’s article in Economics of Planning 1967 No. 1. Whereas the Soviet 
calculations have been used in planning, Kendrick’s calculations have remained 
purely paper calculations.

Optimal planning of the development and location of industries

A major field for the application of linear programming to improving the 
methods of economic calculation has been in working out optimal plans for 
the development and location of industries, notably in the building materials 
sector of the economy. This is an application of the open transport problem 
(first suggested by Yudin and Gol’shtein in 1960) to a future date, in which 
it is assumed that the demand for the product concerned is known, and it is 
sought to satisfy this demand at the lowest cost (transportation, production 
and capital) and where the variables are the existing enterprises which 
should be expanded, the existing enterprises which should carry on producing 
as in the base year, the existing enterprises which should be closed down, 
the places where new enterprises should be constructed and their capacity, 
and the shipment scheme.

Perhaps the easiest way of explaining what has been done in this field is 
by summarising one such study which has been applied in planning practice, 
the calculation of an optimal plan for the cement industry.(a)

Economic background
The cement industry is growing fast. In 1965 output was 12% times greater 
than in 1940. The cost of production of cement shows a wide dispersion by 
regions, ranging from 78% of the all-Union average in the Ukraine to 136% 
of it in Central Asia. (This and subsequent data refer to 1965.) The 
efficiency of fixed capital measured in terms of output per thousand roubles 
of fixed capital, shows a wide dispersion by size of enterprises. 46% of 
output is produced in plants with an output greater than 50 tons p.a. per 
thousand roubles of fixed capital, and 12% is produced in plants with an 
output of less than 30 tons p.a. per thousand roubles of fixed capital. 7 
regions which in 1960 produced 47% of the cement are cement surplus 
regions, 9 regions with 31% of production are deficit regions, and the remain­
ing regions have a surplus some years and a deficit in others.

At present transportation of cement is non-optimal. For example some 
cement is sent from Central Asia to the Urals and even to the Volga which 
themselves are surplus regions and export cement to Kazakhstan and Central 
Asia. In 1964 transport from producers to consumers was 29.75 milliard ton 
kms. The optimal transport scheme, calculated on the computer Ural 2 using 
U.w closed transport model, reduced this by 8.95 milliard ton kms, i.e. about 
30%. The saving in railway charges was 20 million roubles.

The poor organisation of the running in of new plants increases costs. 
For example, the average cost of cement in 1965 at 10 factories brought 
into operation in 1959—65 was 24% higher than the all-Union mean.

When siting cement plants the basic need is deposits of carbonaceous
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rocks (such as limestone) which can be worked by open cast methods not 
more than 20—30 kms from a railway.

Initial data
‘For the calculation it is necessary first of all to determine :

(a) the perspective requirements for cement in each region of the 
country,

(b) the points where it would be possible to construct cement plants,
(c) the current cost, the quality of production and the investment cost 

of each plant and each variant of capacity,
(d) the distance and cost of transporting cement from production points 

to consumption point.

The totality of these indices forms the initial data which is fed into 
the computer. The reliability of the results depends on how correctly 
these indices are determined and it is precisely in the calculation of the 
initial data that the greatest difficulties exist.’

Loginov & Astanskii4

The perspective requirement for cement will be determined by the volume 
of building work, with allowance for technical progress. The volume of 
building work over the next ten years is not known. What is known is only 
that the demand for cement will continue to increase. Therefore the optimal 
plan was calculated not for any definite future year, but for certain volumes 
of cement requirements at some unknown dates in the future. The 1965 output 
was 72 million tons, and the optimal plans worked out for requirements of 
100, 125 and 150 million tons p.a.

In the calculations it was assumed that 42 existing plants producing c 30 
million tons of cement p.a. could not be further expanded (e.g. because of a 
shortage of raw materials); 45 plants with a capacity of c 57 million tons 
could be expanded with varying degrees of efficiency, and by the end of 
10-12 years could be expanded by 75 million tons to 132 million tons. In 
addition 34 possible new plants, with a capacity of 76 million tons were 
considered. Total possible capacity was more than twice estimated require­
ments in 1970, and about 60% greater than the 150 million ton requirements 
figure, which gave substantial opportunities for optimisation.

Estimates of future current costs were made.
The basis for calculating anticipated investment costs was the data of 

typical designs corrected to allow for local conditions especially for the 
expansion of existing enterprises where the savings from the utilisation of 
existing infractmrtrre is often insufficiently taken into account. In order to 
make capital aryf current costs comparable a norm of investment efficiency 
of 0.17 (which corresponds to a recoupment period of 6 years) was used.

There are severe; different ways of calculating transport costs, and 
variant calculations were undertaken.
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Mathematical formulation of problem
Knowns

(a) capacity and location of existing enterprises, possible variants of 
construction of new plants; for each variant cost/ton of cement and/ton of 
cement of standard quality.

(b) consumption points and requirements at each one.
(c) the cost of transporting 1 ton of cement from each factory to each 

consumption point.
Required to find

(a) existing factories which are efficient and which should be used at 
their existing and perspective capacities.

(b) location of new plants

(c) ouput of cement at each plant, and
(d) transportation scheme 

which minimise total costs.
Included in the calculations were 121 productive enterprises, embracing 

166 positions (45 factories had two capacity variants considered) with a 
total capacity of 243 million tons of standard cement; 149 consumption 
points; and three variants of requirements, 100 million tons, 125 million tons, 
and 150 million tons.

Introduce the following notation:

is an index signifying a production point (i = 1 ...m)
is the number of production points
is an index signifying a consumption point (j = 1 ...n)
is the number of consumption points
is an index signifying a variant of capacity at the i 
point (ff = 1 ... kJ
is the number of capacity variants at the ith 

is the quantity of cement which can be produced at the i 
using the r/h capacity variant

bj is the requirement for cement at the /th consumption point
C/» is the current cost per unit of cement produced at the ith production 

point using the r/h capacity variant

Kf* is the capital cost per unit of cement at the i 
using the r^h capacity variant 

is the cost of transporting a unit of cement from the i 
point to the jth consumption point 
is the coefficient of investment efficiency (the reciprocal of the 
recoupment period) 
is the unknown quantity of cement to be delivered to the /th con­
sumption point from the Ith production point



Xi production point

(1)i = 1... m

(2)

> 0 (3)

(4)

174

Utilisation of the results in planning
The results of the calculations were a list of enterprises which should be 
closed down, a list of enterprises which should be maintained at their 
existing capacity, a list of enterprises which should be expanded, and a 
list of places where new enterprises should be built, in order to meet the 
specified output targets. Important features of the results were that it was 
shown that it is desirable to concentrate the production of cement in a

Analysis of results
A feature of these calculations was the great use made of sensitivity analy­
sis. Calculations made in 1963 showed that the decision to build new 
plants (as opposed to the expansion of existing ones or maintaining existing 
inefficient plants) was very sensitive to the norm of investment efficiency 
used. On the other hand the results were not very sensitive to different 
ways of calculating transport costs, and different regional breakdowns or 
requirements for cement.

Unless a constraint was introduced that all the existing enterprises 
should remain open, a number of them were closed down in the optimal plan. 
In some variants this condition was introduced, in some it was not.

For the results to be interesting it is also necessary that there should 
be values of a/* for which

m n

.E > >?, b’
(i.e. the quantity of production which it is possible to produce must exceed 
requirements — preferably substantially)

is the unknown capacity of the i

The problem is to find values of and Xi such that total costs 
m n m
E . E, Xy Ty + ,E Xi (Ci + E KJ

(where and \ are the current and capital costs corresponding to the 
chosen capacity variant Xt) are minimised subject to the conditions

E Xy < Xi

(i.e. the total quantity of cement delivered to all the consumption points 
from the ith production point, can not exceed the capacity of the i th 
production point)

n
E Xy = b, j = l...n

(i.e. the total quantity of cement received by the jth consumption point 
from all the production points equals the given requirements at that point)

m
E Xy 

i= 1

(i.e. the deliveries must be non-negative)

Xz = one of the values of a/*

i = 1... m; / = 1... n
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(a) This line of argument is understandable, but quite unacceptable, because the 
variables which the ‘optimal plans* optimise are only a small subset of the 
variables whose values are of interest to policy makers, and the initial data is 
unreliable (and approximate methods of calculation are often used).

Evaluation
There are a large number of problems connected both with posing and solving 
problems of the optimal developments and location of industries. Such calcu­
lations are obviously easier for an industry which produces a relatively 
homogenous product, such as cement, than for industries producing a very 
heterogenous collection of products. Reliable estimates of regional and 
total future demand for a product are difficult to compile, especially if there

small'number of large factories rather than treat cement as a local material 
the production of which should be scattered all over the country (despite an 
influential opinion to the contrary in cement industry circles); that the 
development of the cement industry should proceed mainly by means of 
expanding existing plants rather than building completely new ones; and 
that some cement factories built within the last 10-15 years have such high 
current costs that they should be closed down. (Some existing cement plants 
are so inefficient that the investment required to replace them by well sited 
modern plants would be recouped in two years.) These calculations were 
done in stages in 1962-69 and served as a basis for the plans for the 
cement industry in the five year plans 1966-70 and 1971-75. ‘Unfortunately 
they only served as a basis. Finished, completed plans we were not able to 
compile. The imprecisions, conventionalities and debatability of many 
aspects of the work, not to speak of the fact that some people are unaccus­
tomed to the new methods, provided a basis for the directing organs to 
reject some of the results (for example the conclusion about the need to 
liquidate some enterprises).’5

The fact that the ‘optimal plans’ are not simply accepted and implemented, 
but are regarded merely as material useful for the planning officials when 
they come to make decisions, is regarded as unsatisfactory by some of the 
research workers who do the calculations.

‘Even many specialists picture the situation this way: a calculation is a 
calculation, but the plan must be based on something or other else, in 
addition to this. It is recommended that first a calculation be undertaken, 
then the results analysed, and then a decision be made in the light of 
various circumstances. In other words, it is advised that the decisions be 
taken after the calculation, but at the same time it is assumed that the 
decisions may deviate from the results of the calculations. In essence, 
this is a variant of the well known proposition that a calculation should 
give “material” for competent administrators, who are the ones who should 
“decide the question”.

The basic idea, however, of the application of economic-mathematical 
methods is that “questions should be decided” by calculations, and not 
represent a willfull act.’(a) 6
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are now or may in the future come into existence, substitutes. The calcu­
lations take no account of social factors which may be the most important 
ones in some location decisions, for example the need to provide work for 
women in coal mining areas. The relationship between the output of a plant 
and its cost is often non-linear. It is normal in this kind of calculation for 
some of the savings to result from the closing down of existing inefficient 
enterprises. In so far as these enterprises remain open (on socio-political 
grounds or disbelief in the relevance of linear calculations) then part of the 
savings claimed are spurious. Further, it is not clear that the increases in 
efficiency resulting from the use of this method are substantial compared to 
the short run savings that could be obtained by improving the way that the 
economy functions (e.g. a reduction in the construction and running in 
periods for new plants) or the long run savings resulting from technical 
progress.

The harshest attack on the compilation of optimal plans for the develop­
ment and location of industries has come from Gerchuk, who has argued that 
this work is misguided in principle because problems of perspective planning 
can not fruitfully be regarded as linear programming problems.7 In this 
connection it is very important to bear in mind I.Ya. Birman’s observation 
that ‘It is necessary once more to underline the fact that the basic practical 
results of the work were achieved not only and not so much thanks to the 
new methods of calculation and electronic technology as to the strict adher­
ence to the principle of the single criterion of optimality, the comensurability 
of current and capital costs, the correct (within the limits of the possible) 
determination of the initial indices and so on.’ 8 In other words, Birman 
argues, the main reason for the savings resulting from the optimal plans 
compared with the plans drawn up by the traditional methods is that the 
former are drawn by research teams headed by distinguished economists such 
as A.G. Aganbegyan and I.Ya. Birman who pay more care to the economic 
aspects of investment planning than did the people who drew up plans by 
the traditional methods. This is a very plausible argument. Numerous 
alternative ways of calculating transport costs existed before the optimal 
planners came on the scene. They, however, were concerned about this, and 
devoted considerable efforts to working out the ‘right’ way of calculating 
transport costs, and there now exist the figures for transport costs worked 
out by the Institute of Complex Transport Problems, which meet the require­
ments of perspective planning.

From a practical point of view the crucial question is, how much cheaper 
is the output resulting from an optimal plan than the same output produced 
by a non-optimal plan? Although the optimal planners cite figures for the 
saving (which always show substantial savings) it is difficult to see how 
this question can be answered, because it is not possible to implement two 
alternative plans simultaneously, and the usual comparison between the 
indices of the optimal plan and the indices of a traditional plan, showing 
that the former achieves the same output as the latter for a cost 10—15% 
lower, implies the very strong assumption that the degree of divergence



Concl usion

between the plan and the outcome is the same for the optimal plan as for the 
traditional plan. (An ex post comparison, using actual, rather than assumed, 
values of the initial data, would be more useful.)

Nevertheless, Gosplan USSR not only accepted the cement calculations 
as a basis for planning the cement industry, but already in the spring of 
1966 issued a special order requiring the compilation of optimal plans for 
the development and location of the industry in several tens of industries, 
and at the beginning of 1968 when work on the 1971-75 five year plan was 
being organised, it was envisaged that the plans for 74 branches of industry 
accounting for three quarters of the capital stock in industry would be 
compiled only by the optimal methods. It would seem that the calculation of 
optimal plans for the development and location of industries is a useful 
addition to the techniques available to the sectoral planners, the significance 
of which should be neither exaggerated nor belittled.

The ideas of the optimal planners for improving the methods of economic 
calculation have given rise to a large number of experimental calculations, 
and some applications of their ideas, for example in the planning of trans­
port and agriculture. One important application has been in production 
scheduling in the steel industry. Another has been the working out of 
optimal plans for the development and location of the cement and other 
industries.

Close examination of this work reveal that optimal planning as an 
exercise actually carried out by planners is far removed from optimal plan­
ning as explained in lecture rooms and textbooks. The data is unreliable, 
and the methods of calculation often approximate. Nevertheless it would be 
misleading to overemphasise the shortcomings of this work. As Kantorovich 
pointed out in the quotation which heads this chapter, the same unreliable 
data is used for plans drawn up by other methods. Further one of the 
features of the Soviet work is the widespread use of sensitivity analysis to 
spot where variations in the initial data have the most effect on the results, 
and this enables efforts to be devoted to trying to improve them. As a prac­
tical activity optimal planning is concerned with obtaining bad answers to 
questions to which worse answers are obtained by other methods.

It would be a mistake to suppose that the compilation of optimal plans is 
an alternative to the expansion of khozraschet. In a report on a conference 
on optimal plans for the development and location of industries I.Ya. Birman 
asked ‘Why have the new methods and tools not yet become basic in indus­
trial planning? What prevents this? Mention was made at the conference of 
certain imperfections in the mathematical apparatus, the limited potential of 
the electronic machines available, the complexity of obtaining authentic 
calculations of the initial indices and the debatability (as a consequence of 
incomplete elaboration) of many methodological propositions. And yet none 
of this is the main trouble.

The main trouble consists in the fact that the solution to this economic 
problem is being pursued not by economic but by administrative methods.

177
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(a) The reader unfamiliar with the idea of the capitalist system as an obstacle to 
the efficient allocation of resources may find the following example helpful. 
Under capitalism, in order to attract resources into research it is necessary to 
turn inventions into private property (by means of the patent system). This en­
sures their non-optimal utilisation.

For example, the USSR Ministry of the Building Materials Industry is sup­
porting work on optimal perspective planning. It is probable that more prac­
tical computations have been made for the branches of this industry than 
for any other. But under the existing situation, the ministry has little stake 
in whether or not the results of these computations are implemented in econ­
omic practice.

Of course, everyone must be concerned for the welfare of the state. How­
ever, if the optimal computations result in a reduction, by tens of millions 
of roubles, in the requirements for capital investments, the ministry’s allo­
cation quota will simply be lowered by this sum. There will be no immediate 
benefit for those who did the calculations and who introduced the optimal 
plan. For the ministry, the savings on the haulage of building materials 
effected through improvements in the siting of enterprises are no more sub­
stantial. It is another department — Gossnab — that obtains these savings.

Is it for this reason, perhaps, that the ministry is delaying the creation 
of a computer centre and is contributing little to the further development of 
research and the introduction of its results?

Orders and circulars will correct nothing here : the USSR Ministry of 
Ferrous Metallurgy, for example, despite a special order from Gosplan, is 
doing nothing at all about optimal planning. It is necessary to create econ­
omic conditions in which both the ministries and the planning agencies will 
have an interest in the optimisation of industrial plans.’9

Soviet specialists consider that the possibility of the large scale appli­
cation of optimal planning methods is one of the advantages of socialist 
planning, and is one of the areas where the conflict between the social 
character of the productive forces and the individualistic nature of the 
capitalist mode of production reveals itself. Whereas in the Soviet Union 
there is a design institute for each industry which can calculate optimal 
plans for the development and location of the industry (such as Giprosteklo 
in the glass industry) and a ministry to implement them, in capitalist 
countries optimal planning can only be carried out within the public sector 
or on the scale of the firm, and when it is carried out by firms costs and 
benefits which accrue to other economic units (‘external effects’) are 
ignored. Whereas in the Soviet Union optimal plans are being worked out for 
the utilisation of steel mills, in capitalist countries steel plants often work 
well below capacity because the capitalist system is unable to ensure the 
efficient allocation of resources.(a)
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For many years a debate has been going on in the Soviet Union about the 
importance of the efficient allocation of resources, in which a tiny group of 
economists has urged that the economic mechanism and the methods of 
economic calculation should be such as to ensure the efficient allocation of 
resources, and policy makers have failed to accept this argument. This debate 
flared up in the 1960s when concrete proposals were put forward by TSEMI 
aimed at transforming the Soviet economic system into an optimally function­
ing economic system. The views of the economists concerned with the ef­
ficient allocation of resources were clearly explained by Yushkov in his 
1928 paper.

‘It would be a serious mistake to think that the existence of a planning 
apparatus, by itself, is sufficient to resolve the question of the transition 
to a higher stage of the utilisation of resources. The latter will be achieved 
only on the basis of a difficult struggle for the creation of the method­
ology of planning.’ 1

Liberals believe that the efficient allocation of resources is impossible 
under socialism, and market socialists that it is possible only by mimicking 
perfect competition. Marxists have traditionally believed that socialist plan­
ning is bound to be more efficient than the anarchy of production prevailing 
under capitalism, because the socialist mode of production eliminates the 
conflict between the productive forces and the productive relations which 
characterises capitalism (which reveals itself in such phenomena as strikes, 
low labour productivity, lack of effective demand, insufficient finance for 
research and development and geological exploration, and chronic open in­
flation). Yushkov, arguing against this last position, accepted that it is in­
deed possible to have greater efficiency under socialism than under 
capitalism (i.e. to make ‘the transition to a higher stage of the utilisation of 
resources’). He insisted, however, that to turn this possibility into reality 
required a difficult struggle to establish the appropriate economic mechanism 
and to work out the appropriate methods of economic calculation — precisely 
the position taken by TSEMI forty years later.

The arguments of the Lausanne school have traditionally been used as 
arguments for unlimited private enterprise. Many of the Soviet optimal plan­
ners regard the valid kernel of the doctrines of the Lausanne school (the 
propositions that a number of planning problems can fruitfully be treated as 
extremal problems, and that the optimal solutions to certain classes of ex­
tremal problems are characterised by the existence of numbers that can be 
given an economic interpretation) as arguments for full khozraschet and the
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use of techniques for obtaining optimal solutions to planning problems, in a 
socialist economy where the main proportions of the economy are determined 
by the party in accordance with its political and economic objectives. This 
was true for Yushkov, and is true for Kantorovich. The latter has explained 
that:

‘if in the question of what to produce (final product) economic calculation 
plays a secondary role, then in the question of how to produce, in the 
choice of the most economic methods of obtaining the required product 
these indices are highly important.

In this way the basic character and direction of long term investment 
can be determined only in the plan by the general political and economic 
decisions.

At the same time, in the process of working out the plan, resulting 
from the general line [of the party], the calculation of efficiency should 
play a very important role, in particular in the consideration of more 
partial, but also important questions such as the choice of which raw 
materials and technological processes to use, the type of enterprise, the 
degree of concentration and specialisation and so on. Of course these 
questions also must be solved taking into account the general plan.’ 2 

In the introduction to this study the debate was set in its context within 
the history of economic thought both inside and outside the Soviet Union. In 
the first chapter the history of the current discussion was outlined, and the 
chief issues explained. The study went on to outline the theory of optimal 
planning and functioning, and explained that this theory provides a framework 
for a large volume of research both on improving the methods of economic 
calculation and on improving the economic mechanism.

In chapter 3 the way that Kantorovich generalised his economic interpret­
ation of the linear programming problem from a limited group of problems of 
the organisation of production to national economic planning, both current 
and perspective, was described. It was then explained how the study of linear 
programming leads to proposals for reforming the economic mechanism. The 
idea that welfare economics is a ‘risk’ to a socialist economy was then 
criticised on the ground that the result on which this belief is based — the 
basic theorem of welfare economics— has a very limited domain of validity. 
It was argued, per contra, that the theorem is a help to a socialist economy 
because it directs attention both to a useful, though frequently over-rated, 
group of tools of economic management, trade, flexible prices, and payment 
for the use of natural resources, in a phrase, full khozraschet, and to the 
need for the rational organisation of production.

The views of the supporters of the transition to an optimally functioning 
economic system are based not only on the implications for the economic 
mechanism of the study of linear programming, but also on a critique of the 
traditional planning techniques and the way that the traditional economic 
mechanism functions. In chapters 6 and 7 some of the non-optimalities of the 
existing system of planning were explained. These are important in them­
selves. In addition, they explain the references by the optimal planners to
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the ‘unscientific’ nature of the traditional planning techniques and the need 
to make the transition from the first to the third stages of planning. More­
over, they provide an explanation of the views of those supporters of the 
theory of the optimally functioning economy who consider that it as least as 
important to optimise the economic mechanism as to attempt to introduce 
optimal methods of economic calculation in an otherwise unchanged econ­
omic mechanism. Only in an economy with the waste generated by the use 
of the balance method for the planning of current production could a large 
scale campaign for the efficient allocation of resources come into existence.

In chapter 8 the relevance of the ideas of the optimal planners for improv­
ing the economic mechanism was examined by means of a detailed study of 
the enterprise incentive funds, which are the way that the conclusion about 
the importance of profit which emerged from the economic discussion of 
1955 to 1965 was put into practice. It was concluded that the experience of 
this system provides no support for the Kantorovich—Gorstko assertion that 
the experience of the new system demonstrates the usefulness of the theory 
of optimal planning as a source of ideas f or reform of the economic mechan­
ism. What a study of linear programming can do is to provide a theoretical 
demonstration of the desirability of full khozraschet which is invaluable 
pedagogically and which carries more weight (because of its mathematical 
basis) with engineers and practical men than either Yushkov’s arguments or 
the arguments put forward in the discussion of the role of the law of value 
which took place in the 1950s.3 Whether these ideas are relevant to econ­
omic policy at any particular time depends on a political analysis of the 
costs and benefits of different economic mechanisms relative to the goals 
of policy. Transforming these general ideas (such as the desirability of full 
khozraschet') into workable policies requires careful economic analysis, 
such as that provided by Kornai, Khanin and Ya.G. Liberman. In chapter 9 
the efforts of the optimal planners to improve the methods of economic cal­
culation were briefly surveyed.

The question of the efficient allocation of resources is an interesting one 
for three reasons. First, it really is possible to organise the economy in 
such a way as to generate substantial waste (as explained in chapters 6 and 
7). Secondly, it is possible to increase the efficiency with which resources 
are allocated by using the appropriate methods of economic calculation (as 
explained in chapter 9). Thirdly, the study of the conditions for the efficient 
allocation of resources provides arguments for the expansion of khozraschet 
which some people find more convincing (because of their mathematical 
basis) than other arguments for the expansion of khozraschet (for example 
those concerned with bureaucratisation or individual freedom).

Accordingly it would seem that those economists who argued that the 
problem of the efficient allocation of resources was purely ‘formal’, or 
that mathematical analysis of the problem was ‘barren’,(b) were mistaken,
(a) P. Sweezy, Socialism (New York 1949) pp. 237—239. Sweezy subsequently

altered his position, as is clear from chapter 9 (The utilization of resources) of 
L. Huberman and P. Sweezy, Socialism in Cuba (New York and London 1969).

(b) M. Dobb, Political economy and capitalism (1945) p. 129.



(a) P. Wiles, The political economy of communism (Oxford 1962) pp. 95—96.
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and that those economists who emphasised its importance, such as Yushkov, 
Kantorovich, Novozhilov and Wiles,had a valid point. Economists of the 
Lausanne school can, however, fairly be criticised for identifying the prob­
lem of the efficient allocation of resources with economics as a whole. 
This ignores Kantorovich’s distinction between the two ways of raising 
efficiency in production planning, and identifies the whole of economics 
with one of the two ways. Moreover, the central question of production plan­
ning is that of economic growth, and although it is perfectly possible to 
generalise the problem of the efficient allocation of resources to include 
economic growth, there is a danger that some important features of economic 
growth are distorted by this approach. For example, Debreu’s way of dealing 
with changes over time is to consider an economy with futures market for all 
commodities for all dates. On the other hand, the Pasinetti model, which ig­
nores the question of the efficient allocation of resources, does deal with 
the main features of the growth process. Similarly, the identification of 
economics with the problem of the efficient allocation of resources ignores 
the fact that the central question of economic policy is maintaining and ex­
panding freedom by appropriate policies in such fields as negative freedom, 
working conditions, employment, education, housing, medical care, and the 
environment. Economists of the Lausanne school can also be criticised for 
confusing analysis of the conditions for the efficient allocation of resources 
with a descriptive theory of capitalism. (It is rather striking that the economic 
system whose apologists claim that it is guided by the price mechanism to 
the efficient allocation of resources, is the one which is obliged to waste 
resources in order to reduce the rate of increase of prices.) Furthermore 
economists of the Lausanne school can be criticised for being more 
interested in apologetics than in developing operational techniques for 
actually solving problems of the efficient allocation of resources, and con­
sidering the conditions for the application of these techniques. Soviet 
specialists on optimal planning consider that a necessary condition for the 
efficient allocation of resources is the social ownership of the means of 
production. It is no accident that linear programming, the most widely used 
technique for ensuring the efficient allocation of resources, was discovered 
not in an atomistic, competitive, economy, but by a mathematician in a 
socialist economy in order to solve-a planning problem, and was subsequently 
rediscovered by mathematicians concerned with solving the planning prob­
lems that arise in the New Industrial State. Soviet specialists on optimal 
planning consider that a sufficient condition for the efficient allocation of 
resources is that their views on how the economy ought to function and how 
economic calculations ought to be performed, be accepted by policy makers 
and implemented in practice.

Believers in the doctrines of the Lausanne school grossly exaggerate the 
importance of the question of the efficient allocation of resources, and 
imagine, inter alia, that allocative efficiency provides a universally accept­
able non-ideological criterion for judging economic systems. For example
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an exhaustive answer to

Ward has argued as follows.
'Consider an economy consisting of a number of families and a number of 
firms. Each family has a consistent pattern of preferences, and each firm 
is capable of transforming goods in a given pattern of alternative ways. 
The state by some process has arrived at a set of goals for society, goals 
which can be expressed, at least in part, in terms of the amounts of 
goods provided by society to each family. Having nationalized the means 
of production, the state wants to find the best allocation of resources in 
terms of this criterion, accepting as a constraint that nationalization 
means at the very least that there is no market, in the ordinary sense, for 
producer goods.

It is hard to find any loading of the ideological dice in this formulation 
of the problem faced by a socialist economy.’ 4

This criterion is extremely controversial and very far from being ‘unideologi- 
cal’. For a liberal, the criterion for ranking economic systems is not 
efficiency, but the extent to which they provide for individual freedom. As 
Popper has explained :

‘In regard to hedonism and utilitarianism, I believe that it is indeed 
necessary to replace their principle : maximise pleasure'- by one which is 
probably more in keeping with the original views of Democritus and 
Epicurus, more modest and much more urgent. I mean the rule: minimise 
pain'. I believe (cp chapters 9, 24 and 25) that it is not only impossible 
but very dangerous to attempt to maximise the pleasure or the happiness 
of the people, since such an attempt must lead.to totalitarianism.’ 5

Similarly, Milton Friedman has stated that:

‘As liberals, we take freedom of the individual, or perhaps of the family, 
as our ultimate goal in judging social arrangements.’ 6

Liberals are happy to claim that the administrative economy is inefficient. 
Their main objection to it, however, is not that it is inefficient, but that it 
puts too much power into the hands of the state.

Marxists, like liberals, reject allocative efficiency as a criterion for rank­
ing economic systems. Whereas the liberal criterion for ranking economic 
systems is individual freedom, the Marxist criterion (to the very limited 
extent that it is possible to speak of a ‘Marxist criterion for ranking econ­
omic systems’ independent of the concrete historical circumstances of par­
ticular countries at particular times) is democracy, the extent to which 
people have control over their lives, and in particular the extent to which 
workers have control over their working lives. As A.M. Birman has explained:

‘What is the basic, organic defect of capitalist society and why are we 
absolutely convinced that the internal laws of development of this society 
are leading to its destruction? You see before our eyes there is taking 
place in the capitalist countries a rapid growth of technology, to a definite 
extent the li ving standards of the working people are being raised, the 
population is increasing.

The classics of Marxism-Leninism have given
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(a) The reference is to Yushkov's paper and to Kantorovich’s lecture to the 
Institute of Economics in which he put forward the main ideas of his 1959 book.

this question. Its truth is being confirmed by life.
The essence of the matter is that in capitalist conditions mankind is 

divided into two antagonistic-hostile camps — the ruling minority and the 
enslaved absolute majority. The external form of the enslavement has 
changed as a result of the class struggle. The contemporary worker­
engineer in the USA or England does not work for 12—14 hours a day, is 
very well dressed, may have his own car and house — but all the same he 
is being enslaved.

What does his enslavement consist of?
The worker is being exploited because he does not play any part in the 

control of production. His opinion is not asked when enterprises are 
created, it does not interest the bosses at work either. And only if it is 
necessary to close the enterprise, the owners have to face the despairing 
resistance of the workers : sitdown strikes, refusals to leave the 
enterprise and so on.

The workers are used only to the extent that they bring profit. When 
there is overproduction there is a dilemma, either to lower prices or to 
throw the workers on to the streets. There is one and only one answer. 
Therefore the millions of workers are not interested in the improvement 
of production under capitalism. The words of Marx, that under conditions 
of capitalism the worker is as indifferent to the results of his work as the 
horse is indifferent to being bridled by a dear bridle or a cheap one, 
remain true and correct.’ 7

The reason why believers in the doctrines of the Lausanne school regard 
allocative efficiency as the criterion for ranking economic systems is quite 
clear, because analysis of the conditions for the existence of optimal sol­
utions to one class of problems of the efficient allocation of resources pro­
vides arguments for their policy views — striking testimony to the 
‘unideological’ nature of the criterion. The reason for the importance of al­
locative efficiency in the theory of the optimally functioning socialist 
economy is that in an economy where policy is determined by the party, 
economists are confined to suboptimisation. The decision to build a giant 
car plant was made within the central organs of the party, but the choice of 
the most efficient location for it (Tol’yatti) was one on which TSEMl’s 
advice was sought.

The current discussion in the Soviet Union is a revival of arguments 
which were first put forward in 1928 and 1943 , which were ignored when
they were put forward, and decisively rejected by Stalin in 1952. Yushkov, 
applying the conception of the efficient allocation of resources to a socialist 
planned economy argued that it meant full khozraschet plus the use of 
methods for ensuring the most efficient allocation of scarce investment 
resources. Kantorovich discovered a new method of obtaining optima! 
solutions to a class of extremal problems, pointed out that this method
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could be used to obtain optimal solutions to many problems of the organis­
ation of production, and noted that the optimal solutions to this class of 
extremal problems are characterised by the existence of numbers that can 
be interpreted in such a way as to provide a theoretical basis for 
khozraschet. This line of argument is controversial, and its impact both on 
the economic mechanism and on the methods of economic calculation, has 
been very limited. The ideas about the economic mechanism of those 
Soviet'economists who are concerned with the question of how to construct 
an economic mechanism that would provide for the efficient allocation of 
resources, range from Kantorovich’s proposals for establishing an optimally 
functioning economic system in the steel industry, via TSEMI’s proposals

* for establishing an optimally functioning economic system in the economy 
as a whole, to the ideas of those economists who advocate the transition 
to the khozraschet economy. (It is important to note that those who advocate 
optimal planning are not identical with those who are concerned about the 
efficient allocation of resources. The ideas of the Ukrainian Cybernetics 
Institute, the Institute of Management Problems, and the Institute of 
Economics and the Organisation of Industrial Production, are not based 
upon an analysis of the conditions for the efficient allocation of resources, 
and some of those most concerned about the waste generated by the admin­
istrative economy simply advocate the transition to the khozraschet econ­
omy.)

It is very important to understand that the reason why the Soviet govern­
ment has persistently rejected the conclusions about the economic mech­
anism of those who study the conditions for the efficient allocation of re­
sources is not that the government is ‘irrational’ nor that it suffers from 
‘bureaucratic conservatism’, but that these conclusions have been irrelevant 
to the real historical conditions which confronted the party. In 1928, when 
Yushkov’s article was published, the central question of economic policy 
was the grain question, how to extract from the peasants sufficient grain to 
feed the towns, the army, and to finance the imports necessary for the indus­
trialisation programme of the party. Stalin’s exasperation with those who 
contributed to economics rather than assisting with the solution of immediate 
problems, was understandable. The advocacy of full khozraschet in 1928 
was about as relevant to Soviet economic policy as the advocacy of the 
market by Hayek in 1939 was relevant to British economic policy at that 
time.8 Whereas economists of the Lausanne school have always conceived 
of the economic mechanism as something for which one can formulate gen­
eral rules independent of the real historical situation, in fact, in any given 
historical situation there are certain things which are on the historical 
agenda and certain things which are not. (What is, and what is not, on the 
historical agenda at any given time is determined by the concrete political, 
social, economic and technological situation.) What made the ideas of the 
optimal planners relevant in the 1960s, in a way that the ideas of Yushkov 
were not relevant in 1928, was, firstly that the Soviet Union was no longer 
living through ‘the great break’, the bitter struggle to impose collectivisation 
on the peasants and build the foundations of an advanced socialist
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(a) The ‘Great Patriotic War’ is the Soviet phrase for the Soviet—German war 
1941-45.

industrialised state.9 The question of full khozraschet emerged on to the 
historical agenda after the 22nd Congress, when the ideas of those econ­
omists concerned with the effecient allocation of resources became relevant 
to the real situation which existed in the country and to the policy options 
open to the party, in a way which was not so in 1929—61. Secondly, those 
who are so concerned with the efficient allocation of resources really were 
able, in the 1960s, to help improve the efficiency of planning, and 
demonstrated this convincingly in practice. Whereas in Economic pro'blems 
of socialism in the USSR Stalin expressed his scepticism about the very 
existence of a problem of the efficient allocation of resources, at the 
present time the authorities do recognise the existence of this problem. 
This is shown by the facilities with which TSEMI and other institutes have 
been provided for the calculation of optimal plans, and the views of TSEMI 
are heard when policies for reforming the economic mechanism are being 
worked out.

Given the objectives of the party, it makes little sense to criticise the 
authorities for ignoring the views of those who advocated full khozraschet 
at the time of the grain crisis, explained the merits of khozraschet during 
the Great Patriotic War (B) , advocated greater reliance on profit in 1955—65, 
and who, when the reform ran into difficulties, recommended the implemen­
tation of a three level planning scheme. On the other hand, it is clear that 
the authorities are open to serious criticism for being extremely dilatory in 
the large scale application of techniques for ensuring the efficient allocation 
of resources. Although linear programming was discovered in the 1930s by a 
Soviet mathematician in order to solve a production scheduling problem, the 
first large scale application of linear programming to production scheduling 
in the USSR was three decades later, and followed, rather than preceded, 
similar work in the United States. Similarly, it is clear that the problems of 
the administrative economy are serious problems, and that measures are 
required to overcome them. Shortages are a great nuisance, and Novozhilov 
was quite right to argue that they are not inevitable, that by suitable 
measures of economic policy they can be overcome.

The work done in the Soviet Union in working out the theory and practice 
of an optimally functioning economic system can conveniently be considered 
under six heads, abstract theoretical work designed to deepen understanding 
of the properties of optimal economic systems, the application of the theory 
of optimal planning and functioning to working out planning methods, the 
application of operational research to particular economic problems, the 
calculation of numerical planning models, the introduction of computers into 
the work of the planning and statistical organs, the ministries and enter­
prises, and the application of the theory of the optimally functioning econ­
omy to the economic mechanism.

The first kind of work is likely to continue, (for a good example see^ 
Makarov’s paper on the asymptotic behaviour of optimal growth paths
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to be as irrelevant for understanding the problems of the Soviet economy as 
similar American work is irrelevant for understanding the problems of the 
American economy. It may lead to important contributions to economics. The 
second type of work is likely to continue and is likely to have an influence 
on planning practice, although practical planners may well continue to be 
sceptical of the relevance of the ideas of academic economists and math­
ematicians who are inclined to ‘solve’ problems by ignoring the difficulties. 
An example of this influence is provided by the impact of TSEMI’s ideas on 
the new method for the pricing of new industrial commodities. (In 1968 TSEMI 
and other institutes worked out a method for the pricing of new industrial 
products which was approved by the bureau of the Economics Section of the 
Academy of Sciences and recommended to the Committee on prices for prac­
tical implementation.11 ) Similarly, the ideas of Novozhilov and Lur’e have 
not been without influence on the official method for ranking investment 
projects. The application of operational research to particular economic 
problems is likely to be developed further, and continue to be marked by a 
certain tension between the research workers who do the calculations and 
the officials responsible for implementing them (a phenomenon familiar in 
other countries). Examples of this type of work were provided in chapter 9. 
The calculation of numerical planning models for current and perspective 
planning and long term forecasting, to improve the information available to 
decision makers, will continue and become increasingly sophisticated. Ex­
amples of this type of work were given in chapter 6. The introduction of 
computers into the work of the planning and statistical organs, the ministries 
and enterprises, will continue. This will lead to the replacement of manual 
methods by electronic data processing, the operational computer control of 
industrial processes, and will open up new possibilities for planning, e.g. 
optimal production scheduling and the control of large construction projects 
by network planning.12 It seems likely however, that while proposals for re­
forming the economic mechanism based on the application to it of the theory 
of the optimally functioning economy will continue to be made, policy makers 
will continue to adopt a sceptical attitude towards them. The reasons for 
this appear to be threefold, that they are unfeasible, theoretically incorrect, 
and politically unacceptable.

The ideas of Kantorovich and TSEMI on optimal functioning (as opposed 
to optimal planning) are widely thought, by practical administrators, to be 
quite unfeasible, and it is indeed difficult to visualise either Kantorovich’s 
ideas about an optimally functioning steel industry, or TSEMI’s three level 
planning scheme, ever being put into practice. Chapter 8 made clear the gulf 
between the problems of the enterprise incentive funds system, such as the 
type of incentive system, the stability of the norms, and the division of the 
net income between profit and turnover tax, and the theories propounded by 
Kantorovich and TSEMI.

The theoretical correctness or otherwise of TSEMI’s position turns on the 
issue of whether it is correct to derive policy conclusions from a study of 
the conditions for the efficient allocation of resources, or whether, per 
contra, correct policy conclusions can be derived only by applying a
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(a) Stalin’s formulation of the basic economic law of socialism is, ‘the securing of 
the maximum satisfaction of the. constantly rising material and cultural require­
ments of the whole of society through the continuous expansion and perfection 
of socialist production on the basis of higher techniques.’ Fedorenko has argued 
that ‘the logical basis for constructing the optimality criterion is the assumption 
that the behaviour of the consumer reflects his conscious or unconscious striving 
for the fullest possible satisfaction of his needs.’ (Diskussiya ob optimal’nom 
planirovanii (1968) p. 10). Petrakov, a research worker at TSEMI, has explained 
that the basic economic law of socialism is ‘the maximum satisfaction of the 
needs of society’. (Novyi Mir 1970 No. 8, p. 182.) TSEMI’s mistake is that it has 
retained the first half of Stalin’s formulation but omitted the second half, thus 
focussing attention on consumer satisfaction, and treating production, growth, 
and technical progress as secondary, which represents an abandonment of the 
Marxist—Leninist standpoint that production, growth, technical progress and the 
rate of increase of labour productivity are primary, and the increased satisfaction 
of consumers only one aspect of the growth process, for the chief thesis of the 
subjective school of political economy, the proposition that the striving by the 
individual consumer in the market to maximise his utility should be the starting 
point of economic analysis.

Marxist—Leninist perspective to concrete economic problems. More specifi­
cally, the question is whether ‘growth’ is more important than ‘choice’.

In Economic problems of socialism in the USSR Stalin argued that it was 
quite wrong to suppose that economic policy should be determined by con­
siderations arising from the organisation of production. ‘It is not true . .. 
that communism means the rational organisation of the productive forces, 
that the rational organisation of the productive forces is the beginning and 
the end of the communist system, that it is only necessary to organise the 
productive forces rationally and the transition to communism will take place 
without any particular difficulty . .. This is a profound error and reveals a 
complete lack of understanding of the laws of economic development of 
socialism’. Seventeen years later the same point was made by Bachurin, a 
deputy chairman of Gosplan USSR, in the course of a critique of the work of 
Academician Fedorenko, the Director of TSEMI. 13

‘With all the significance of economic-mathematical methods and con­
temporary computer technology in the improvement of planning and the 
management of production, in providing optimal solutions, they cannot 
themselves determine the scientific methodology of planning but are only 
an auxiliary means for the realisation of the basic principles of scien­
tific planning. The wide utilization of economic-mathematical methods 
simplifies the working out of optimal plans, the determination of the most 
efficient structure of social production and economic proportions. The 
scientific principles of planning the economy, however, were formed in 
the past and will develop further on the basis of Marxist—Leninist 
political economy and the creative application of its various points to the 
practical problems of the building of communism.’

Bachurin continued by comparing Fedorenko’s formulation of the national- 
economic optimality criterion adversely with the formulation of the basic 
economic law of socialism offered in Economic problems of socialism in the 
USSR and went on to observe that:
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‘Attempting to create a theory of optimal planning, some research workers 
base themselve s primarily on mathematical apparatus and not on econ­
omic theory. This is a serious error.’
The decisive importance of growth was also stressed by Stalin in 

Economic problems of socialism in the USSR. ‘It is necessary’, he wrote, 
‘to ensure not a mythical “rational organisation” of the productive forces, 
but a continuous expansion of all social production, with a relatively higher 
rate of expansion of production of the means of production’. The idea that 
‘growth’ was more important than ‘choice? had earlier been argued by 
Schumpeter,14 and was subsequently argued by Wiles 15 and Pasinetti.16 
argument has recently been taken up by Karagedov, of the Institute of 
Economics and the Organisation of Industrial Production, who in the course 
of a critique of the idea that profit is a unique measure of efficiency has 
attacked the model of competitive equilibrium on which this policy conclu­
sion is based. He quoted with approval Shackle’s observation that ‘the 
natural condition of an efficient economy is not a static optimum, the best 
utilisation of given resources, but growth, the ever better utilisation of 
continually increasing resources’.17 This type of debate, now going on in 
the Soviet Union, between those who extend the problem of the efficient 
allocation of resources to the whole economy, and draw policy conclusions 
from it, and those who regard this as wholly illegitimate, is familiar to all 
economists, and some aspects of the underlying theoretical issues were 
briefly discussed in chapters 3 and 4 of this study. The points of view 
being expressed in the USSR range from the argument that Kantorovich’s 
work is purely static,18 to the argument that ‘growth’ may have an undesir­
able effect on ‘choice’. 19

Both of the theoretical objections to the concept of the optimally func­
tioning economic system as understood by TSEMI (that economic policy 
must be derived from Marxist—Leninist political economy and not from a 
study of the conditions for the efficient allocation of resources, and more 
specifically, that the decisive test of any suggestions for improving the 
economic mechanism is its effect, not on allocative efficiency but on econ­
omic growth) were recently combined by a deputy chairman of Gosplan. He 
explained yet again to a conference of economists held to discuss the econ­
omic reform a few days before the December (1969) Plenum, that the views 
of those economists who emphasised the need to expand the independence 
of enterprises and the sphere of market relations were incorrect, both be­
cause they contradicted Leninist principles and because this conception 
‘does not promise the development of the productive forces’ as is demon­
strated both by Soviet experience and by the experience of the capitalist

< 20countries.
The reasons for the political unacceptability of ‘market socialism’, ‘a 

major change in the productive relations of socialism comparable to the 
transition from War Communism to NEP’, a ‘new economic mechanism’, ‘the 
khozraschet economy’ and kindred ideas, is that the experience of the new 
economic model in other countries suggests that it might bring unemploy­
ment and open inflation, accentuate regional disparities, have adverse
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effects on the distribution of income, and above all that it might weaken the 
role of the socialist state and the party of the working class in the manage­
ment of the economy. TSEMI, of course, is not advocating a new economic 
mechanism, but is concerned with the optimisation of planning. Nevertheless, 
to the extent that TSEMI’s proposals have elements in common with the 
unacceptable theories (wholesale trade, emphasis on value relations as 
guides to efficiency) they too may turn out to be unacceptable.

It would clearly be an exaggeration to state that Soviet mathematical 
economics has been imported, lock stock and barrel, from the West, as a 
number of Western economists are inclined to do. This not only ignores the 
early Soviet work on input-output and linear programming, but also by the 
fact that the evolution of economic cybernetics in the USSR has been pro­
foundly influenced by the Soviet economic mechanism, the methods of econ­
omic calculation used in the Soviet Union, and the official doctrine of the 
USSR — Marxism-Leninism. The influence of the economic mechanism is 
shown in the work of those, such as Novozhilov, Kantorovich, Terekhov, 
Volkonsky and TSEMI, who have emphasised the allocative function of 
prices, the desirability of charges for the use of natural resources and 
capital goods, and of wholesale trade, and the advantages of equilibrium 
prices in the retail market. The discussion of local optimality criteria and 
the use of profit as a synthetic success indicator can only be understood 
against the background of the administrative economy and its problems. The 
influence of the methods of economic calculation is shown, for example, 
by Dudkin’s optimal material balances, the work done by Aganbegyan, I.Ya. 
Birman and others on optimal plans for the development and location of 
industries, and the work done by TsSU in compiling a capital stock matrix 
for the USSR. As a result of the latter the data on the Soviet capital stock 
oublished in the Soviet official statistics is now substantially better than 

jie data on the US capital stock published in the US official statistics, and 
|ie data on the UK capital stock published in the UK official statistics, 
he influence of Marxism-Leninism is shown, for example, in the work of 

4ovozhilov, who has devoted great efforts to demonstrating that the theory 
of optimal planning fits into Marxist—Leninist political economy. In the USA 
economists working on modern planning techniques have to argue that their 
work fits into Walrasian orthodoxy and far from being incompatible with the 
free enterprise system actually helps to increase profits. In the USSR econ­
omists working on modern planning techniques have to argue that their work 
fits into Marxist—Leninist orthodoxy and far from being incompatible with 
socialist planning actually helps to raise its efficiency.

On the other hand, it is undoubtedly true that Soviet work in this field 
has been heavily influenced by Western work. This is not an isolated 
phenomenon. One finds the same in other fields, such as sociology. Western 
mathematical economics is, of course, deeply impregnated with liberal 
ideology, and in taking over some techniques from the West some Soviet 
economists have taken over ideas which are no more valid in their new 
setting than they were in the old. According to Fedorenko, the ‘logical
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basis for constructing the optimality criterion’ (for the national
‘is the assumption that the behaviour of the consumer reflects his consotouR 
or unconscious striving for the fullest possible satisfaction of his .needs \ 
a formulation which has a familiar ring. Novozhilov is not the oaf? *concmusr 
to find the concept of ‘consumer sovereignty’ unsatisfactory-2^ All too often, 
Soviet economists, in understandable reaction to the poverty or Marxism— 
Leninism, adopt ideas and techniques for no better reason thaa that rhe? 
are fashionable in the West. It is encouraging to see that not all Soviet 
specialists in economic cybernetics have succumbed to the fashion Sir 
Western ideas, and that some, such as Lur’e, Gerchuk arc Val’rukfi have 
rejected ideas which are orthodox in many universities and journals in rhe 
West.

In the late 1960s ‘the price mechanism’ was a fashionable nhrase ac 
TSEMI. Excessive emphasis on the allocative function of prices sumrimes 
neither to the understanding of capitalism nor to the fomzlaticn or nste’-am 
policy proposals. What made liberal capitalism into sock a dynamic s”srem 
was the energy and drive of tens of thousands of individuals striving a en­
rich themselves. What makes managerial capitalism into sucks. dynamic 
force is the energy and drive of tens of thousands of individuals serving m 
enrich themselves, the dynamic of the large companies., and the amcns or 
the state. Schumpeter had much more insight into the canks.system man 
Walras. It is encouraging to see that not only D. Gale. Tte Ard? jr ineur 
economic models, but also J. Galbraith, The new ir^scrixL. las iesr 
translated into Russian. When thinking about possible krnriuefnenrs in ±e 
Soviet economic mechanism, excessive emphasis oc the rcle cr iranai 
prices ignores the policy objectives of the state, the sccusl smcrnie if me 
USSR, and the importance for the success or failure of any *cmcraic luiicu 
of the attitudes and behaviour of tens of millions of wcckscs ami runs innss. 
The reason why the Soviet government has persistency. ever a nermd oc 
more than 40 years, rejected the views of those ecoaccists vie hire 
argued for equilibrium prices in the retail market, is not that the jmernnem: 
is ‘irrational’, nor that it suffers from ‘bureaucratic conservatism \ ParCy 
is because in an economy where the main aim of prodactioQ plsmkx is to 
provide for the needs of the defence, space and investment programmes, 
suppressed inflation makes it easier to sell the consumer goods that are 
produced. Partly it is because in an economy where administrative privilege 
is decisive for access to the good things of private consumption, top people 
are not affected by shortages. Partly it is because higher prices might 
bring strikes in the factories and riots in the cities.

The discussion of optimal planning in the 1960s provided a striking 
demonstration of the importance of ideology in economics. In part, the 
challenge posed by economic cybernetics to political economy represented 
a clash between the ideology of Soviet society and the ideology of capital­
ism adapted to Soviet conditions by writers such as Volkonsky. The fact 
that a debate of this kind could take place is a tribute to the open nature of 
the political situation in 1962—67. (The emergence of economic cybernetics 
after the 20th Congress, and the creation of TSEMI after the 22nd Congress,
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were not accidental.) This debate was an ideological reflection of the real 
issue at stake in the discussion of economic reform, whether or not Soviet 
society should continue to evolve within the framework of the social order 
which has existed in the USSR since 1929.

Summary

Since before the creation of the administrative economy there have existed 
in the Soviet Union economists who have rejected the argument that a 
socialist planned economy is bound to be more efficient than capitalism. 
They have agreed that socialism creates the possibility of a more efficient 
allocation of resources than is possible under capitalism, by eliminating 
the conflict between the productive forces and the productive relations 
which characterises capitalism. They have argued, however, that this possi­
bility will only become a reality when the appropriate economic mechanism 
has been established and the appropriate methods of economic calculation 
are used.

Stalin ignored this line of argument in practice, and rejected it in theory. 
After the 20th Congress a new direction, the economic-mathematical direc­
tion, rapidly developed within Soviet economic science. The economic 
cyberneticians have already made three important contributions to Soviet 
economic thought and planning practice. First, they have provided a theor­
etical basis for full khozraschet. Secondly, they have provided a new method 
of economic calculation, the input-output table. Thirdly, they have actually 
solved a number of the problems of the efficient allocation of resources, and 
thus contributed to raising the efficiency of Soviet planning. Their work is 
continuing and is likely to make a useful contribution to Soviet planning in 
fields as diverse as production scheduling, investment planning, and the 
replacement of manual methods by electronic data processing in the planning 
and statistical organs.

As well as improving the methods of economic calculation the economic 
yberneticians also put forward proposals for improving the economic mech- 
nism. Kantorovich tried to introduce an optimally functioning economic 

system in the steel industry, and TSEMI put forward proposals for an 
optimally functioning economic system in the economy as a whole. The pur­
pose of introducing an optimally functioning economic system is to ensure 
the efficient allocation of resources. There are also in the USSR econo­
mists who agree with the supporters of the theory of an optimally function­
ing economic system that reforms are necessary in order to bring about the 
efficient allocation of resources, but who are sceptical about the relevance 
for economic policy of this theory, and advocate the transition to the 
khozraschet economy.

The ideas of the economic cyberneticians about the economic mechanism 
have not been accepted, although in certain limited areas, such as the 
recognition of capital intensity as a factor in price formation, the introduc-
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tion of payments for the use of natural resources, and the development of 
wholesale trade, their ideas have not been entirely rejected and may 
become more influential in the future.

The appropriate way of deriving the economic mechanism is either from 
considerations of economic strategy or from social objectives. In the latter 
case the conditions for the efficient allocation of resources may be useful 
for ideological purposes. In the 1920s the problem of ensuring the efficient 
allocation of given investment resources (Yushkov’s problem), though im­
portant, was much less important for the economic mechanism than the prob­
lem of sharply increasing the share of investment in the national income 
(Preobrazhensky’s problem). In the 1960s people concerned with deepening 
the line of the 20th and 22nd Congresses used ideas developed twenty 
years earlier by a mathematician to provide a ‘scientific’ basis for their ob­
jectives in the field both of economic strategy (e.g. to improve the position 
of personal consumption) and of the social order (e.g. to reduce the role of 
government officials in the life of society). Up till now the economic 
strategy which has been pursued in the USSR since 1929 and the social 
order which sustains it have proved stronger than the social groups which 
challenge them. Hence the optimal planners are confined to the solution of 
particular planning problems, and of the transition to the optimally function­
ing socialist economy there are few signs.
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