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PREFACE 

The aim of this study is to provide a critical exposition of the contribu­
tion to overcoming the problems of the Soviet planning system made by 
the Soviet school of mathematical economists in the years 1960-7I. 
Hence the book describes some problems of Soviet planning, outlines the 
theory of the optimally functioning socialist economy, relates the 
programme of the mathematical economists to that of the State Com­
mittee on Science and Technology, and focusses attention on the 
contributions of the mathematical economists to improving the methods 
of economic calculation and the economic mechanism. On the other 
hand, I do not consider many issues which have been raised by the work 
of the Soviet mathematical economists and which may be of great 
interest to computer and operational research specialists, sociologists, 
economic theorists or applied mathematicians, but which do not seem 
to me essential for appreciating the contribution of the school of 
Kantorovich and Fedorenko to improving the planning and manage­
ment of the Soviet economy. 

This book is the final report on a programme of research, earlier 
results of which were reported in a number of articles and in the DAE 
Occasional Paper Soviet Planning Today (Cambridge 1971). The reader 
who has read that study will find in this one a mass of new material 
(notably in chapters 4, 5, 6 and 7). The reader who has not read Soviet 
Planning Today will find this study self-contained. 

At one time I hoped that this book would contain a definitive account 
of the work of the Soviet mathematical economists in the 1 960s. This 
goal, however, has not been attained. The hook leaves open for further 
research a numher of important questions, ranging from the lIsefulnrss 
of numerical turnpike models, via the diflicultics and pl"Osprcts ofintro­
ducing rent paynH"nts, to the progrcss of the managemcnt information 
and control systcm l\Jctall, the relationship hetween social stratification 
and economic reforlll, and the role of the party in a reformed economic 
system. ]'\'1)' ddj:nrr tell· hroaching so many topics is simply that they all 
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VIII Preface 

form part of a story which can only be understood if they are related to 
onc anolher. :\nothcr weakness of this study is that I write as an outsider 
and C,lIlllOt convey as good a picture of events as many Soviet researchers 
could. 

The reader should bear in mind that this study analyses an ongoing 
research project. It may be that the course of this research will set some 
of the issues discussed in the book in a different perspective from that 
adopted in this study. 

The literal translation of the usual Soviet term for the subject of this 
book is 'economic-mathematical methods', which is rather cumber­
some in English. Sometimes, e.g. in the Economics Faculty of Moscow 
State University, it is referred to as 'economic cybernetics'. It has also 
been referred to as 'planometrics'. I have translated it throughout as 
'mathematical economics'. This seemed the least unsatisfactory term, 
but the reader should remember that most of the Soviet work is closer 
to 'operational research' than it is to variations on a theme by Walras. 
The terms 'mathematical economist' and 'optimal planner' are used 
interchangeably in the text to describe the research workers in this 
field. 

This study could not have been written but for the opportunity I had 
of studying at the department of mathematical methods of analysis of 
the economy of the Economics Faculty of Moscow State University in 
1965-7, and the opportunity for research which I have had at the 
Department of Applied Economics since 1969. My work at the DAE 
has been financed by the Social Science Research Council. The book is 
based on a PhD thesis submitted to Cambridge University in 1972. I am 
very grateful to Charles Feinstein, Bob Rowthorn, David Lane, Tadeusz 
Kowalik, Christopher Bliss and Martin Cave, for helpful comments and 
discussion. I have also gained a great deal from the writings of J anos 
Kornai and David Joravsky. In addition I have benefited greatly from 
repeated discussions in the last eight years with colleagues in Cambridge, 
London, Moscow, Leningrad, Novosibirsk, Glasgow and Birmingham, 
but none of those with whom I have discussed the topics analysed in this 
book would subscribe to all the arguments advanced therein. 

M1CHAEL ELLMAN 

August 1972 



GLOSSARY 

The administrative economy The term used by the author to describe the 
economic mechanism (q.v.) which has existed in the USSR since 1929. It 
corresponds to model 1 in the classification of allocation models by 
Margolis and Trzeciakowski, and to Kornai's 'suction economy'. 
The distinguishing feature of the administrative economy is current 
planning (q.v.). 

Association Organisation formed by grouping together a number of 
enterprises, often together with research and design organisations. 

Automated management ~stem (ASU) The Soviet term for a management 
information and control system. For example, the introduction by 
British Rail of the wagon information system TOPS would be re­
ferred to in the USSR as 'the introduction of an automated manage­
ment system by British Rail'. 

Automated ~stem of plan calculations (ASPR) The use of electronic data 
processing, mathematical models and network planning in economic 
planning. One of the departmental management information and 
control systems which constitute the OGAS (q.v.). 

The break-through The transition from NEP (q.v.) to the administrative 
economy (in 1929). 

Capital The value of the capital goods (in the case of fixed capital) 
and/or materials (in the case of circulating capital) of an enterprise 
or association as valued in its accounts. 

CC The Central Committee of the party. 
CPSU The Communist Party of the Soviet Union. 
Current planning The system under which enterprises receive instruc­

tions as to which products they should produce in the current period 
(quarter, half year or year) and quotas for the materials which arc to 
be used to meet the production targets, and other instructions con­
cerning their activities in the current period. To be contrasted with 
medium term plannin~, which is concerned with compiling and 
implementing five year plans, and regional planning. 

I ix 1 



x Glossary 

The December (1969) Plmum l'vleeting of the CC at which the General 
Secretary made a report on the economic situation. Marks the end of 
economic reform as that was understood by some people between the 
22nd Congress (q.v.) and the 1968 events in Czechoslovakia, i.e. of 
economic reform as part of a process of social change comparable to 
the transition from War Communism (q.v.) to NEP (q.v.). 

The economic mechanism The relationship between the parts of the 
economic system, such as the role of the banks and the existence of 
allocation or of wholesale trade, which together form a system, such 
as War Communism (q.v.), NEP (q.v.) or the administrative economy. 
In theoretical analysis referred to as the ownership and allocation 
model. 

The efficient allocation of resources The rational organisation of the 
productive forces (q.v.). 

Cosplan The State Planning Commission, the central planning 
organ. 

Cossnab The State Committee on Material-Technical Supply, the 
central organ for the planning of supply, i.e. the allocation of com­
modities to enable output plans to be implemented. 

Costekhnika The State Committee on Science and Technology, the 
central organ for R. & D. 

CSVTs State network of computer centres. Together with the OCSPD 
(q.v.) the technical basis of the OCAS (q.v.). 

IEOPP The Institute of Economics and the Organisation ofIndustrial 
Production of the Siberian branch of the Academy of Sciences. 

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 the enterprises take socially rational 
decisions by issuing them with detailed instructions, and decentralisa­
tion, where decisions are made by enterprises whose decisions are 
entirely independent of the wishes of the authorities. 

Interdepartmental automated system for the gathering and processing of informa­
tion for accounting, planning and control of the national economy (OCAS) 
Departmental management information and control systems which 
are compatible with onc another. 

IPU The Institute of Management Problems (automation and remote 
control) of the Academy of Sciences. Formerly the Institute of 
Automation and Remote Control. 

Khozraschet Word which describes an economic unit which has its own 
profit and loss account and is run in a businesslike way. Used by 
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extension in phrases such as 'full kllOzraschet' to describe the choice 
of inputs and outputs by enterprises them~clves, 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 planned economy without current 
planning, i.e. an economic mechanism similar to the NEAt (q.v.) 
and to the economic mechanism which existed in Yugoslavia in 
1954-60 (except that wages are a first charge on the income of 
enterprises rather than a residual). It corresponds to model 5 in the 
classification of allocation models by Margolis and Trzeciakowski, 
to Kornai's 'pressure economy' and Joan Robinson's 'rational price 
system'. 

The khozraschet economy is to be contrasted on the one hand with 
the administrative economy, and on the other hand with the planless 
market economy. It differs from the first by the absence of current 
planning and the widespread use of indirect centralisation, and from 
the second by the presence of regional planning, medium term 
planning, and state regulation of the economy to ensure smooth 
economic growth and a steady rise in living standards, and to ensure 
the achievement of the social objectives of the party. 

The methods of economic calculation The techniques used to arri\'e at 
solutions to economic problems (other than socio-economic and 
organisational-economic problems), e.g. linear programming. 

MIF The material incentive fund, one of the enterprise incenti\'e 
funds introduced as part of the reform (q.v.). 

Minpribor The Ministry ofInstrument Building, Means of Automation 
and Management Systems. 

Narkomfin The People's Commissariat of Finance (since '946, the 
Ministry of Finance). 

NEM The New Economic Mechanism introduced in Hungary as 
from I. 1.68. The distinguishing feature of the NEM is the absence of 
current planning. 

NEP The New Economic Policy is the term used to describe the 
economic mechanism which existed in the USSR in the '920S. 

O~jectively determined valuatiolls Kantorovich's term for the multipliers 
which characterise an optimal plan, which are usually known in 
English as 'shadow prices'. They arc' objectively determined' in the 
sense that they result from certain mathcmatical operations on the 
original data of the problem, in cont rast to the' Sll h.iecti,·c1y determined 
valuatiolls' arri,"Cd at by planning olTicials, which all too often 
represent no more than the arbitrary dccision of somc olTicial. 

OGSPD Intcl"(kpartmclltal systcm of data processing. Together with 
the GSVTs, the technical hasis Ill' the OGAS. 



xii Glossary 

PDF The production development fund, one of the enterprise incen­
tive funds introduced as part of the reform. 

The productiv,' forus The technology, skills and resources available to 
society. 

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

The rational organisatioll 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. 

RSFSR The Russian republic (the largest of the republics which 
constitu te the Union of Soviet Socialist Republics). 

SCF The socio-cll.ltural and housing fund, one of the enterprise 
incentive funds introduced as part of the reform. 

SOPS The Council for the Study of the Productive Forces, the central 
organ for regional planning. (SOPS, the Institute of Complex 
Transport Problems, Gosplan's Institute for Economic Research, its 
Institute for research on planning and norms, and its Chief Comput­
ing Centre, are all organisations attached to Gosplan.) 

Tekhpromfinplan The current (technical-industrial-financial) plan of an 
enterprise. 

TSEMI The Central Economic Mathematical Institute of the 
Academy of Sciences. 

TsSU 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. 

V ASKhNIL The all-Union Academy of Agricultural Science named 
after Lenin. 

VNIESKh The all-Union Scientific Research Institute of Agricultural 
Economics (of the Ministry of Agriculture). 

War Communism Term used to describe the economic mechanism 
which existed in the USSR in 1918-21. 



DRAMATIS PERSONAE 

Notes 

I Persons marked * were no longer living in December 197 I . 
2 'Kandidat nauk' has been translated as 'PhD', 'doktor nauk' as 

'D.Sc', and 'dotsent' as 'Reader'. 
3 'b' is an abbreviation for 'born', 'd' for 'died'. 

Aganbegyan A. G. Economist. Director of IEOPP. Corresponding 
Member of the Academy of Sciences. Played a major role in the 
emergence within Soviet economic science of economists who are able 
to throw light on urgent policy questions. 

Albegov lvl. M. Economist. Research worker at SOPS. Played an 
important part in the calculation and utilisation of the optimal 
prices of fuels at locations throughout the country. 

Bachurin A. V. Planner. A Deputy Chairman of Cosplan. D.Sc. 
Critical of some of the ideas of the optimal planners. 

Baranov E. F. Economist. Research worker at TSEMI. Specialist in 
regional input-output and regional aspects of optimal plan­
ning. 

Birman 1. ra. Economist. Head of the department of economic­
mathematical methods of the Central Scientific Institute for 
Technical-Economic Research in the Building Materials Industry. 
Played an important part in calculating and publicising optimal 
plans for the development and location of industries. Supporter of 
economic reform. 

Boyarsky A. ra. Economic-statistician. Head of TsSU's Research 
Institute for the Design of Computing Centres and Systems of 
Economic Information, and of the department of statistics of the 
Economics Faculty of l\[oscow State Uni\Trsity. Pmfessor, D.Sc. 
Opponent of the Kantorm'ich-TSEl\fI position on optimal planning. 
Supported the break-thmugh. 

BUllich P. G. Ecol1omist. Correspol1ding ;\lembrr of the Academy of 

r xiii J 



XIV Dramatis personae 

Sciences. III the late 19605 a leading specialist at TSEMI on the 
de\"t~lopmellt of the reform. 

Cheremllshkin S. D. Agricultural economist. Head of the section on 
economic problems of land management and the cadastre at 
VNIESKh. Professor, D.Sc. The leading figure in cadastral work. 

Chen~)'avsJ..y V. O. Planner. Head of a sub-department of Cosplan in 
the 1960s. D.Sc. Consistent supporter of the use of mathematical 
methods in planning. 

Drogichillsky N. E. Planner. Head of the department for the new 
methods of planning and economic incentives of Cosplan. 

Dudkin L. JI. Economist. Deputy head of the plan-economic admini­
stration, and head of the department for the utilisation of mathe­
matics and computing technology, of the Ministry of the Chemical 
I ndustry, in the 1960s. 

Efimov A. N. Economist. Academician. Director of Cosplan's Re­
search Institute. Chairman of the Scientific Council of the Academy 
of Sciences on The Economic Competition of the Two Systems. 

Eidel'man AI. R. Economic-statistician. Head of the section for the 
balance of the national economy of TsSU. Professor, D.Sc. Played a 
leading role in TsSU's work on input-output. 

Fedorenko N. P. Chemical engineer. Specialist in the economics of the 
chemical industry. Director of TSEMI. Academician. Chairman of 
the Scientific Council of the Academy of Sciences on Optimal 
Planning. Member of the Presidium of the Academy of Sciences and 
Secretary of the Economics Section of the Academy of Sciences. 
Head of the department of mathematical methods of analysis of the 
economy of the Economics Faculty of Moscow State University, and 
of the department of economic-mathematical methods of the Institute 
for the ~1anagement of the National Economy. The organisational 
leader of the mathematical economists since Nemchinov's death. 

*Gerchuk Ta. P. Economist. In the 1920S research worker at Narkom­
fin's kon''yunktur institute l (of which Kondratiev was the Director). 
Wrote a monograph Seasonaljluctuations in industry (1930). In 1959-61 
popularised linear programming. In 1965 published controversial 
pamphlet on the limitations of linear programming. Opposed 
extremist ideas about economic reform. d. 1969. 

Glushkov V. M. Applied mathematician, specialist in computers. 
Academician, Director of the Institute of Cybernetics of the Ukrainian 
Academy of Sciences, and Vice President of the Ukrainian Academy 
of Sciences. Author of The theory of algorithms (196 I), An introduction 
to the theory of self improving systems (1962), The electronic digital comflUter 

1 A kon''yunklur institute is one which studies the current economic situation, c.g. the National 
Institute of Economic and Social Research in the UK. 



Dramatis personae xv 

Jor engineering calculations (1963), An introduction to cybernetics (1964) .... 
Played a leading role both in the development of computers and in 
their use in management information and control systems. Head of a 
direction in Soviet management science distinct from mathematical 
economICS. 

Kantorovich L. V. Mathematician. Graduated and became university 
teacher at age 18, acting professor at 20, awarded title of professor at 
22, D.Sc. at 23. Elected Corresponding Member of the Academy of 
Sciences in 1958, full Member in 1964. Awarded State Prize in 1949, 
decorated with the Order of Lenin, the order' Mark of honour', the 
order 'Red Banner of Labour' (twice), and many medals. Head of 
the department of mathematical economics of the Mathematics 
Institute of the Siberian branch of the Academy of Sciences in the 
1960s. Specialist in functional analysis (e.g. author of the axiomatic 
theory of K spacesI), computing mathematics (e.g. co-author of 
Approximate methods of higher anarysis (1936) and an important con­
tributor to the development and use of computers) and mathematical 
economics (e.g. discoverer of linear programming). Outstanding 
scholar, operational researcher (e.g. played a leading role in intro­
ducing optimal production scheduling into the steel industry in the 
I 960s) and teacher (helped train specialists in computing mathe­
matics from 1948 and mathematical economics from 1958, at the 
mathematics faculty of Leningrad State University). The major 
intellectual influence on the development of research on optimal 
planning and functioning. 

Karagedov R. G. Economist. Research worker at IEOPP. D.Sc. Oppo­
nent of the idea that perfect competition should be regarded as a 
model for the optimal functioning of a socialist planned economy. 

Kats A. I. Political economist. D.Sc. Senior Research Officer at the 
Institute of the World Economy and International Relations. Critic of 
the Kantorovich-TSEMI conception of optimal planning. 

KhachatllTov T. S. Economist, Academician. The leading figure in the 
development of the official investment appraisal methods. Sccptical 
about optimal planning. 

Klotsvog F. N. Head of a sector of Gosplan's Research Institute. Played 
an important part in the work o[ this Institute on input-output. 
Awarded State Prize in 19G8 [or work on input--output (together 
with A. N. Efimov, E. F. llaranov, L. Ya. lkrri. E. B. Yershov, 
V. V. Kossov, L. E. l\,tints, S. S. Shatalin and 1\1. R. Eidel'man). 

Kossov V. V. Economist. Head of the dcpartl11cnl of economic plan­
ningofthe PlekhanO\' Institute. Professor, D.Sr. Pupil of Nel11chinov's. 

1 The linear sC'mi-orclrl"nl spac("s 011 whi~·h Kanlnnwich workC"d arc (alJro J.."(antorovich) 
spaces in his honour. 
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*li.ovalev V. I. Electrical engineer. PhD (in economics). Head of 
Gosplan's Chief Computing Centre. Reader at the Academy of 
Social Sciences attached to the CC, member of the editorial board of 
the journal of the Institute of Economics. Opponent of the TSEMI 
position on optimal planning and functioning. d. 1971. 

Leibkilld lil. R. Economist at TSEMI. Head of the laboratory for the 
design of the ASPR. 

Lt'llles/uv AI. liz. Economist. Head of the section for forecasting the 
de\'elopment of agriculture of Gosplan's Research Institute in the 
1960s, and author of a book which uses input-output to study the 
relationship between agriculture and the rest of the economy. 
Subsequently a research worker at IEOPP and working on the 
implications of the systems approach to economic planning and 
management. 

* Lur'e A. L. Economist. Professor at Moscow State University, Senior 
Research Officer at TSEMI. D.Sc. Important contributor to the 
utilisation of mathematical methods in transport planning and 
economic theory. Played an important role in the development of the 
official method for comparing investment projects. Contributed to 
probability theory. Member of the editorial board of the journal of 
TSEMI. d. 1970. 

"l-fakarov A. A. Electrical engineer. Research worker at the Siberian 
Energy Institute. D.Sc. Played a major role in the building of 
optimisation models of the energy sector of the economy. 

Makarov V. L. Applied mathematician. Head of a laboratory at the 
Institute of Mathematics of the Siberian branch of the Academy of 
Sciences in the 1960s. Specialist in linear theory. 

Melent'ev L. A. Engineer. Academician. Director of the Siberian 
Energy Institute. 

Mikhalevsky B. N. Economist. D.Sc. Research worker at TSEMI and 
deputy editor of its journal. Author of quantitative growth models 
aimed at providing a basis for medium and long term planning. 
Work shows wide knowledge of the literature in English, German and 
French. 

Myasnikov V. A. Head of the Chief Administration for computers of 
Gostekhnika. A leading figure in the development of the OGAS. 

Nekrasov N. N. Academician. Chairman of SOPS. Awarded State 
Prize in 1970 (together with Academician Fedorenko) for work on 
the economics of the chemical industry. Member of the editorial 
board of the journal of TSEMI. 

* Nemchinov V. S. Economist, specialising for many years in statistics, 
especially agricultural statistics and statistical theory (in 1946 he 
published the book Chebyshev polynomials and mathematical statistics). 



Dramatis personae xvii 

Member of the collegium ofTsSU 1926-30. Head of the department 
of statistics at the Timiryazev agricultural academy 1928-49, and 
Director of the latter 1940-8. Academician from 1946. Professor at 
the department of political economy of the Academy of Social 
Sciences attached to the CC 1947-57. Member of the Bureau of the 
economics and law section (from 1963 the economics section) of the 
Academy of Sciences 1949-64. Member of the Presidium of the 
Academy of Sciences 1953-62. Academician-Secretary of the econo­
mics, philosophy and law section of the Academy of Sciences 1954-8. 
Chairman of SOPS 1949-64. Outstanding organiser, teacher and 
scholar. Provided the statistical data for Stalin's speech 'On the 
grain front' (May 1928). Publicly opposed LysenJeo's views on genetics at 
the August 1948 session of VASKhNIL (as a result of which he lost his 
post as Director of the Timiryazev agricultural academy). Struggled 
against the liquidators in statistics in 1950-5 (he published an article 
'Statistics as a science' in 1952). Advocated economic reform 1961-4. 
Played the major organisational role in the emergence of the economic­
mathematical direction in Soviet economic science. d. 1964. 

* Novo<.hilov V. V. Economist. Head of the laboratory of systems of 
economic evaluation of the Leningrad branch of TSEMI 1965-70. 
Professor, D.Sc. (his doctoral dissertation, on the choice between 
investment variants, was defended in 1941). University teacher from 
I915 (b. 1892). Member of the Scientific Council of the Academy of 
Sciences on the use of mathematics in economics and planning, and 
of the Scientific Council on the scientific bases of planning. Member 
of the editorial board of the journal of TSEMI. Awarded the Lenin 
prize in 1965 (together with Kantorovich and Nemchinov). Head of 
the economics and statistics section and member of the Council of 
the Leningrad House of Scholars. Worked for many years on the 
theory of optimal planning and functioning, especially the choice 
between investment variants (he advocated the present value 
criterion) and price formation (he emphasised the importance of 
opportunity costs). d. 1970. 

*Oblomsky ra. A. Planner. PhD in economics. Worked for many years 
in the mctal industry. For 8 years hcad of the secretariat ofa Deputy 
Chairman of the Council of Ministers. 1957-60 deputy chief scicntific 
secretary of the Presidium of the Academy of Sciences. In the 1960s 
head of the department for the introduction of economic­
mathematical methods into national economic planning of Gosplan. 
Member of the editorial hoanl ofthc journal oCTSEI\H. d. 1971. 

Pashkov A. I. Political economist. Corn'sponding Member of the 
Aeademy of Scicnces. Chairman of the Scientific Council of the 
Academy of Sciencl's on The Economic Laws of the Growth of 



XVIII Dramatis personae 

Socialism and its Dn'elopment into Communism. Critic of the 
theory of optimal planning and functioning. 

Pe/rakul' N. 1 (I. Economist at TSEr-.II. D.Sc. A deputy director of 
TSEl\ll. \\'orking on the development of the reform, and in particular 
on prices. 

PI/gadlt'v JO. F. Head of a laboratory at TSEMI. A leading theorist 
of optimal planning and functioning. 

Rakol'skl' .I/. E. Planner. A Deputy Chairman of Gosplan. Member of 
the editorial board of the journal ofTSEMI. An influential figure in 
the c1c\'Clopment of the ASPR. 

Sha/itol' N. F. Economist at IEOPP. The leading figure in IEOPP's 
work on numerical dynamic interindustry models. 

S/rumilin S. C. Economist. Academician. Doyen of Soviet economists. 
Participant in the revolutionary movement (b. 1877). Active supporter 
of the party in the 1920S. Supported the breakthrough. Sceptical 
about the Kantorovich-TSEMI position on optimal planning. 

Trape.:nikov V. A. Engineer. Academician. Director ofIPU. A Deputy 
Chairman of Gostekhnika. Chairman USSR national committee on 
automation. The leading Soviet specialist on automation and the 
head of a direction within Soviet management science distinct from 
mathematical economics. 

* Vainshtein A. L. Economist. Specialist on national wealth and 
national income. Professor, D.Sc. Research worker at Narkomfin's 
kon"yunktur institute in the 1920S, where he specialised in agricultural 
economics. In detention 1937-55. Prominent research worker at 
TSEMI in the 1960s. d. 1970. 

Val'tukh K. K. Economist. Research worker at IEOPP. Critic of one 
sided economic interpretation of programming theory. 

Volchkov B. A. Planner. A chief specialist at Gosplan. A leading figure 
in the development of the ASPR. 

Volkonsky V. A. Research worker at TSEMI. Head of the laboratory of 
mathematical problems of national economic planning. D.Sc. A 
leading theorist of optimal planning and functioning. Member of the 
editorial board of the journal of TSEMI. 

* YushkoD L. P. Author of 1928 paper which contains the basic ideas 
of optimal planning and functioning. 



IMPORTANT DATES 

1928 (October) Yushkov publishes 'The basic question of planning 
methodology'. He criticises the view that the existence of a planning 
organisation is adequate to ensure that socialism is more efficient than 
capitalism. He suggests a method of comparing investment variants, 
and the use of interest, rent and prices, to ensure that it is more 
efficient. 

1929 The break-through. 
1929 (December) Stalin addresses the agricultural economists. 

Political economy becomes the' theoretical' justification of' practical' 
decisions already taken. 

1952 Stalin publishes Economic problems of socialism in the USSR. 
1956 (February) Stalin's theoretical legacy criticised at the 20th 

Congress. Way open for the reestablishment of a science which can 
help resolve questions of planning practice. 

1957-9 Nemchinov campaigns for the utilisation of mathematical 
methods in economics and planning. 

1958 Laboratory for economic-mathematical methods created in the 
Academy of Sciences. 

1959 Kantorovich's book Economic calculation of the best use of resources 
at last published. 

1960 (April) Conferencc on thc utilisation of mathematical methods 
in economic research and planning held in l\foscow. 

1961 (October) Stalin's policies criticised at thc 22nd Congress. Way 
open for the discussion of alternatives to the administrative economy. 

1962-4 Nemchinov advocates economic reform. 
1963 (May) Government adopts a decision to improve the introduc­

tion of computers and automated management systems into the 
national economy. 
TSEMI established. 

1965 (September) Meeting of the CC at which the ('conomic reform is 
approved. 

r xi, 1 



xx Important dates 

1966 (November) 2 day debate on optimal planning in the Academy 
of Sciences. 

1967 (August) CC decree emphasises the importance of research on 
optimal planning and functioning. 
Scientific Council of the Academy of Sciences on optimal planning 
and management of the national economy set up. 

1968 (August) USSR supports socialism in Czechoslovakia. 
1969 (December) Meeting of the CC at which the General Secretary 

delivers speech on the economic situation which shows that economic 
reform of the Hungarian type in the USSR is unacceptable to the 
authorities. 

1971 (December) First all-Union conference on optimal planning and 
management of the national economy. 
There exist in the USSR several institutes and many research workers 
engaged in the application of mathematical methods to improving 
the planning and management of the economy. Mathematical 
methods are being widely used in the planning organs. 



What does the operations researcher do? Here he is, faced by his fundamental 
difficulty. The future is uncertain. Nature is unpredictable, and enemies and allies 
are even more so. He has no good general purpose technique, neither maximizing 
expected somethings, nor max-mining, nor gaming it, to reveal his preferred strategy. 
How can he find the optimal course of action to recommend to his decisionmaker? 

The simple answer is that he probably cannot. The same answer is also the begin­
ning of wisdom in this business. There has been altogether too much obsession with 
optimizing on the part of operations researchers, and I include both grand optimizing 
and sub-optimizing. Most of our relations are so unpredictable that we do well to 
get the right sign and order of magnitude offirst differentials. In most of our attempted 
optimizations we are kidding our customers or ourselves or both. If we can show our 
customer how to make a better decision than he would otherwise have made, we are 
doing well, and all that can reasonably be expected of us. 

And this much we frequently can do. 
C.J. Hitch 

(OPerations Research, 1960 pp. 443-4) 

Using mathematical programming methods, the programme computed is of course 
'optimal' in the mathematical sense, it is a constrained maximum or minimum 
solution of a given mathematical extremum problem. This optimality, however, is a 
relative one, valid only under given simplifying assumptions, regarding definite political 
targets and expressed in the constraints and in the objective function of the model. 
In a series of computations we determine 10 or 50 'optimal' plans, each of them is 
relatively optimal. The significance of mathematical planning is not the search for 
'optimality', which is only the blue bird of economic theory, but the exploration of 
feasibilities; the explanation of interdepcndencies between conflicting goals; and the 
improvement of efficiency. 

J. Komai 
(&onomics of Plonnin.t:, 1970, pp. 12- 13) 





INTRODUCTION: THE USE Ol" 

MATHEMATICS IN SOVIET ECONOMICS­

AN HISTORICAL SURVEY 

It would be difficult to name another branch of knowledge, with the possible excep­
tion of biology, that suffered more from the personality cult than economics. 

Report of the Ig64 round table of economists and mathematicians 
(Ekonomisty i rT/Qlnnaliki [1965], p. g.) 

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 rediscovery and development of the fruitful Soviet work of 
the 1920S.1 

During this heroic period the use of mathematical methods was 
widespread. Indeed, in an article published in 1928, L. P. Yushkov 
discussed what later became a central problem of the theory of the 
optimally functioning socialist economy; 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 (Yushkov [1928]). After 1929, 
however, the situation changed. In a speech on the relationship be­
tween agricultural economics and agricultural policy delivered in 
December 1929, at the time of the bitter struggle to impose collectiv­
isation on the peasants, Stalin criticised those 'Soviet' economists who 
had failed to realise that the function of agricultural economics was to 
provide arguments for his agricultural policies. He criticised Chayano\', 
Groman and Bazarov by name, and referred to TsSU's pionecring 
balance of the national economy for 1923--+ as a mere 'game with 
figures'. The only economist mentioned f;l\'ourably in this specch was 
Nemchinov, who had supplied Stalin with useful statistics on agl-iculture 
(Stalin [1929b]). Subsequently many able economists, such as 

1 Sce lhe S","ic( .. >says or 11", I~l"l('" mllrdrd and Iran,lalNI in Splllbrr lJg64J. 

I J I 1.1'1' 



2 Planning problems in the USSR 

Kondratiev, Groman, Fcldman, Chayanov, Preobrazhensky and 
Vainshtein, were arrested, and exiled or sent to prisons and concentra­
tion camps, many never to return. The censorship during the period of 
the personality cult was far stricter than under NEP. The view that 
economists should confine themselves to finding arguments in favour of 
the Government's economic policies - or to use the terminology of the 
time, that' in the dialectical unity of theory and practice theory guides 
practice but practice is the criterion of theoretical truth' - remained 
orthodox for the rest of Stalin's lifetime. 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 produc­
tive forces, economic planning etc. are not problems of political economy 
but problems of the economic policy of the directing bodies. These are 
two different provinces, which must not be confused . . .. Political 
economy investigates the laws of development of men's relations of pro­
duction. 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 which Stalin was reacting, put it, in a 
passage quoted by Stalin: 'healthy discussion of the rational organisa­
tion of the productive forces in social production, scientific demonstra­
tion of the validity 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'.l 

Their task confined in this way, Soviet political economists were 
mainly engaged in agit-prop, and in particular in demonstrating the 
virtues of socialism in general and of the latest statement by Stalin in 
particular, and in enlarging on 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 economic analysis were pub­
lished, such as the well-known works of Kantorovich and Novozhilov, 
they were ignored. 

1 All these quotations arc from Stalin's essay, 'Concerning the errors of Comrade Yaro­
shenko', in Stalin ['952]. The subjec.s which Yaroshenko thought political economy 
should discuss (the rational organisations of the productive forces, economic planning, 
formation of social funds etc.), but which Stalin regarded as olltside the competcnl'l" of 
academics, are precisely those which the present day theory of the oplimally functioning 
socialist economy discusses. 
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At the 20th Congress Mikoyan1 criticised Soviet economics. He even 
compared the number of Soviet economists working on the develop­
ment of the Soviet economy adversely with the number of American 
economists working in this field. He recognised that this unfortunate 
situation was not solely the fault of the economists. He explicitly 
criticised, some propositions in Economic problems of socialism in the USSR, 
the closing of some research institutes during the period of the person­
ality cult, and the paucity of published economic statistics. Mter the 20th 
Congress the number of economists and economic institutes increased,2 
the availability of economic statistics was much expanded, and tlle 
range of subjects open to research by economists widened. The study 
by economists 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. 
Using the 1950 British input-output table as a basis, he began popular­
ising the idea of input-output in the USSR. By emphasising its Russian 
roots, Marxist orthodoxy and usefulness for planning, Nemchinov 
played an important role in disseminating the idea of input-output in 
the USSR. His position within the Academy of Sciences, and his post 
as Chairman of SOPS, provided a solid organisational basis for action. 
He himself organised a team of enthusiastic young economists who 
compiled a regional input-output table. He also provided an institu­
tional framework for this new development in Soviet economics, the 
economic-mathematical laboratory of the Academy of Sciences, which 
was founded in 1958 and which subsequently grew into 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 Koniis, played a prominent 
role in the development of the economic-mathematical direction within 
Soviet economic science after the 20th Congress.3 

In 1958 Kantorovich was elected a Corresponding Member of the 
Academy of Sciences and became head of the laboratory for the utilisa­
tion o/" statistical and mathematical methods in economics of the 
Computer Centre o/" the newly established Siberian branch of the 
Academy o/" Sciences. In, 959 his /;1I110IlS and ,"CI·y influential book 
Economic ca/cu/ali(1Il Illlhe bc.rluse of rcsourccs cdit('d and with a prcf;\C(, by 
Nemchinov, was published. This book had bc('n writtcn in the first half 
of the '9,los, and papers containing its main thes('s wne n'ad at the 

1 l\Iikoyan WilS a promiTH'nt party 1(';)(1('1' ill tlH' 1~1.1)1I~. 
2 Gosplall's Rcsl"ardl II1~tilllt{' \\'a~ ItlllTl(i('cI alre.Hly at till' cnd of I~~).'"l' 
:I The standard Ellgli~h Iangllag(' SIIr\I'y:-, "fIll!' dndll(lnH'111 an' E(:E 11~11;1l1. \,'anlllg()o]. 

Johalls(,T1ll~IIi(;J. Zauiwl"J1I:1n (l~ll1iJ. Ibnlt II!lfi:". 

'-2 
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Leningrad Poly technical Institute in 19-1-0 and at the Institute of 
Economics in 19-1-3, but its publication had to wait for more propitious 
times (Vainshtein [1966] p. 25). The purpose of this book was to 
explain to economists, in a simple non-mathematical way, the relevance 
of linear programming for economic planning in the USSR. In spite of 
the fact that the book contains numerous references to party documents, 
l\Tarx and the labour theory of value, it was greeted by hostile 
reviews. l 

Also in 1959 there was published under the editorship of Ne me hi no v 
a volume entitled The use of mathematics in economic research. This book 
contains 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 1959 
on linear programming, and a number of other articles. In 1961 and 
1965 two further volumes appeared, with the same title and the same 
editor. 

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. A wide discussion 
took place, with numerous points of view expressed. Whereas at first 
the mathematical economists were a small minority struggling to put 
their views forward in the face both of official inertia and of attacks 
from the representatives of orthodoxy, the position rapidly changed. In 
May 1963 the government took a decision to improve the organisation 
of the introduction of computers and automated management systems 
into the national economy. The task of introducing mathematical 
methods and computers in planning was assigned to Gosplan; in the 
planning and management of supply, and the development of automated 
management systems, to the USSR Sovnarkhoz, and in accounting and 
statistics, to TsSU. The Computing Centre of Gosplan was enlarged and 
reorganised into the Chief Computing Centre of Gosplan, TsSU's 
research institute for the design of computing centres and systems of 
economic information was established, and TSEMI was founded. 

At the 1964 round table of economists and mathematicians it was the 
orthodox political economists who were on the defensive, and the 
report of this meeting was edited in a way critical of the political 
economists. In 1965 the Lenin prize was awarded to Kantorovich, 
Novozhilov and Nemchinov, and Ekonomika i matematicheskie metody, the 
journal ofTSEMI (published six times a year) commenced publication. 
At the 1966 debate on optimal planning TSEMI put forward the theory 
of optimal planning and functioning (outlined in chapter 3), which 
implied radical changes in the organisation of the economy, and 

1 Planovo. khozyaistm 1960 No. I, Kommunist 1960 No. 15, VojJTo.ry ekonomiki 1961 No. 2. 
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challenged the position of political economy. In 1967, a CC decree on 
the development of the social sciences drew attention to the importance 
of'the development of the theory and methods of optimal planning and 
functioning of the socialist national economy ... the wide utilisation 
of computing technology in planning and management', and the 
Scientific Council of the Academy of Sciences on optimal planning and 
management of the national economy was established. After the 1968 
events in Czechoslovakia had shown what incorrect theoretical views 
could mean in practice, TSEMI had to desist from its criticism of 
political economy, while continuing its work on improving planning 
techniques. l The directives of the 24th Congress (April 1971) stated the 
intention to develop an 'interdepartmental automated system for the 
gathering and processing of information for accounting, planning and 
control of the national economy'. An integral part of this programme 
is the development of an automated system of plan calculations, in 
which field TSEMI is the leading research organisation. In December 
1971 a conference was held in Moscow on optimal planning.2 Whereas 
the 1960 conference was largely concerned with visions about the gains 
in efficiency to be had if computers and mathematical methods were 
to be widely applied, the 1971 conference was able not only to look to 
their future uses, but also to survey the numerous fields in which they 
had already been applied. 

Four main themes can be distinguished in the lengthy debate which 
accompanied the rise of mathematical economics in the USSR. First, 
many of the old school of political economists regarded the 'mathe­
matical' theory of prices, in which prices arc numbers which help a 
decision maker to arrive at optimal solutions, as contrary to the labour 
1 In a paper published in 1968 between the January and the August events in Czechoslo· 

vakia, Academician Strumilin even made an ominous comparison between some of the 
views then being put forward by advocates of an optimaIly functioning socialist economy, 
and the views of Groman and Dazarov (StrumiIin [1968)). (Groman and Dazaro\' wrre 
prominent, but non-Bolshevik, economists of the 1920S. Groman was tried and found 
guilty of wrecking activities in 1931. Dazarov was arrested in 1930 and then disapprared.) 
It was not only in the USSR that the transition to the administrative economy was accom­
panied by the removal of many of the leading, bllt non-Bolshevik, rconomists and plannr",. 
In Poland the formulation ofth" six year plan 1950-5 was preceded by the 'CUP debate' -
CUP stands for Central Planning Ollice - and the rcmo\'al of the autho", of the 194i-9 
Reconstruction Plan. (Onc of the architects of the Reconstruction Plan. Professor C. 
Dobrowski, then Chairman of the CUP, left Poland in 1949.) 

StrumiIin's scepticism about optimal planning i. scarcely surprising. NO\·ozhilov. who 
dedicated so many years to working Ollt the thl'or)' of optimal planning and functioning. 
was an orthodox academic ("conomi!it who in thr 1!l20S s\lg~("sl('d curing Ihe 'goods falnin('" 
by raising prices. Strumilin. on the othC"r hallcl. is illloishC"vik whn alrcady in 1!1'l.'", (Strumilin 
[19~51 p. 32) anticipated the thl',is that 'W .. (In nnt ncr(lj"'l am' g-mwlh ofl'codn(,tivity 
of the people's labour. \\'~ nee-cl a drI;,u'lr growth of rrndl1di\'il~' of the prople\ I;lbo\lr~ 
namciy Ih(' growth which ensure .. a .~I'\lrmalir !,rr!,mltl,-,ml(( or the so,"i.lli!<ol sC'chl1" or the- ccon­
O1uy ovcr the capitalist ~('dor.· (Stalin I1 !l'..!qa 1.) 

2 Thi~ conft"f(-IHT was originally sdU'duled till' the autullll1 llf I~l(l!l. 
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theory of value. Secondly, there arose the intellectual and organisa­
tional question of the relationship between the new discipline of 
mathematical economics and the traditional subject of political 
economy, which continued to be taught and to be an integral part of 
the l\-Iarxist-Leninist world outlook. Thirdly, there arose the question 
of the quality of the traditional planning methods. Fourthly, there arose 
the question of the practicability of the proposals of the mathematical 
economists. 

When the models of Kantorovichand Novozhilov were first ex­
pounded they were attacked because, as Boyarsky 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"'. (Boyarsky 
[1960] p. 95). The discussion of the relationship between Marxism and 
mathematical economics gave rise to a wide debate, both inside and 
outside the USSR.l In this connection the' following observations are 
relevant. 

The problem investigated by Marx and those investigated by Soviet 
mathematical economists 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 mathematical economists are concerned with the 
rational organisation of the productive 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 in­
fluences. 

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 situation including temporary and accidental 
circumstances. (Kantorovich [lg65b] p. 218.) 

The analysis of equilibrium growth paths and the analysis of the factors 
affecting the prices of particular goods at particular times involve very 
different considerations, and it is scarcely surprising that different 
conceptual apparatuses are required. 

Marxists have always objected to the marginal productivity theory of 
distribution 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 mathematical economists are not developing an apologetic 

1 See for example Campbcll [1961), Johansen [1963a). [1963b), Dit-kinson [1963J, Koniis 
[1964], Ekonomisty i matematiki [1965). 
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theory which hides the fact that capitalism is a mode of production 
based on the exploitation of labour, but are concerned with raising the 
efficiency of socialism. 

In so far as the mathematical economists confine themselves to the 
development 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 mathe­
matical economists 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 orthodoxy is not im­
mutable.) The usefulness of the ideas of the mathematical economists 
for improving the economic mechanism is examined in chapter 6, and 
the relationship between their work and the economic reform actually 
being implemented in the USSR is explained in chapter 8. 

It is true that the emphasis placed by the mathematical economists 
on the allocative function of prices and on the usefulness of prices and 
other value relations, such as rent, quasi rent and the rate of interest 
as guides to the efficient allocation of resources, is the repetition of an 
argument much emphasised by the Lausanne school. The conception 
of value relations as guides to effieient decision making was not origin­
ated by Walras, however. It is simply a generalisation of the Ricardian 
concept of comparative costs as a guide to rational decision making in 
international trade, and the Ricardian analysis of rent. Emphasis on 
the allocative function of prices is a wholly understandable reaction to 
the problems of the administrative economy (some of which are ex­
plained in chapters I and 2). Moreover, the Ricardo-Pasinetti argu­
ment that it is misleading to extend the concept of scarcity prices from 
non-reproducible to reproducible commodities, and that the function 
of prices and other value relations in an economy can only be under­
stood in terms of a dynamic model, has been forcefully stated by a 
number of Soviet mathematical economists (Novo7.hilov [1963] p. 4-9, 
Val'tukh [1970a)). In addition, thc institutional framework which most 
of the optimal planners assume is very different from that assumed by 
the Lausanne school. Most of the latter study systems in which the 
enterprises themselves choosc their own production plan guided by some 
rules of the game (such as profit maximisation) and prices determined 
by tatonnemcnt or some equi\'alt-nt proccss. No\"ozhilo\" (l1!l()G] p. 3(6), 
on the other hand, considers that tl1(' inlil1"lnation emhodied in prices is 
'inadeqllatc f()t" important alleratiolls to the plan. still less for the 
compilation of perspcetiH' plalls' hut is uscflll flll" • the deccntralised 
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fulfilment of a given plan on the basis of khozraschet and for small 
alterations to the plan'. This idea of the usefulness of prices is based 
upon an argument of Kantorovich's which is considered in general in 
chapter 5 and with specific reference to the steel industry in chapter 6. 
In both cases it will be argued that the cases where it is possible to use 
prices in the way suggested are only a subset of all possible cases. The 
validity of the conclusions about the economic mechanism which the 
mathematical economists have drawn from the study oflinear program­
ming will be analysed in chapter 5. 

There has in fact been some penetrating criticism published in the 
socialist countries of the work of Kantorovich and his followers, but it 
has not been produced by those who criticised' marginalism '. On the 
practical level, a telling criticism of the policy ideas of the mathematical 
economists, and well thought out alternative proposals for deepening 
the economic reform, have come from Ya. G. Liberman. On the 
theoretical level, the most penetrating criticism has come from mathe­
matical economists such as Gerchuk [1965], who criticised exaggerated 
ideas in some circles about the applicability of linear programming; 
Lur'e [1969], who criticised the idea that the rate of interest to be used 
in investment planning should be identified with the marginal product 
of capital in an aggregate production function, and put forward an 
alternative way of determining it; Mikhalevsky [1971], who criticised 
the assumptions of the general equilibrium approach; and Kornai 
[1971], who launched an extensive attack on the application of general 
equilibrium ideas to the economic mechanism. 

From a Marxist point of view, the main weakness of the work of the 
mathematical economists is that it concentrates on the rational organis­
ation of the productive forces and neglects the need to develop the 
productive relations, thus reviving the Yaroshenko conception of the 
political economy of socialism. As Kowalik has pointed out, the latter 
was progressive relative to the Stalinist conception, that it should be 
concerned with disseminating the false consciousness of a socialist 
society, but for a Marxist it is the building of socialism, rather than the 
improvement of the techniques of planning, which is of decisive im­
portance (Kowalik [1964]). 

A major issue resulting from the emergence of mathematical economics 
was the organisational and doctrinal fate of political economy. Before 
the emergence of mathematical economics, political economy, which is 
an integral part of the official doctrine of the USSR - Marxism­
Leninism - and is disseminated at all levels from evening classes for 
workers via Pravda editorials to the Academy of Social Sciences attached 
to the CC, had held an unchallenged position in the USSR. Its function 
was, and had been ever since Stalin's 1929 speech, to provide an ex post 
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'theoretical' justification of 'practice'.1 Its inability to assist in the 
resolution of economic problems was notorious, and was repeatedly 
pointed out in official statements after Stalin's death. The evident need 
for a science which could assist in the resolution of economic problems, 
combined with the inability of political economy to do this, explains 
the support given to mathematical economics by the authorities in the 
1960s. 

The mathematical economists considered that whereas the political 
economists were quite unable to provide guidance as to how to improve 
the methods of planning and the economic mechanism, they were able 
to do this. At the November 1966 debate on optimal planning the rivalry 
between mathematical economics and political economy was clear. At 
that debate Academician Fedorenko 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 construc­
tive 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. Lur'e added that it would not be so bad 
if the political economists were in fact descriptive (description is a 
useful activity), but the trouble was that they were often destructive, 
hindering the analysis of such problems as how to raise efficiency and 
how to utilise such lcvers as profit and rent. 

Fedorenko's argument, not surprisingly, aroused much controversy. 
Professor Tsagolov in rebuttal argued that to distinguish between a 
descriptive 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 socialism (the basic law of socialism, the law of planned 
proportional development and so on). In addition there were some 
suggestions for improving planning practice. It was in this pigeon hole 
that he placed research on optimal planning. The compilers of the 
record of this debate in the journal of TSEMI indignantly note that to 
accept this subordinatc role for the theory of optimal planning would 
mean practically abandoning it as a scientific theory. At the same 
meeting Pashkov also advocated maintaining the subordination of 
economic-mathematical modelling to political economy. 

The reason why optimal planning challcnged the position of political 
economy is that it is not much use calculating optimal pbns if the 
economy fUllctions in such a way that the optimal plans arc not imple-

1 As Fcdorcnko has qllilr rightly wril1rn, 'l'lllil TTtTJ11Iy cconomic ~ci(,TlCt \\'" ... often \ISM, 

not so ml1ch as th(' tlll'orclicd h:, ... is 1;11 \\'ol'killl:'; nut the 111(1'-1 dlil ielll ('('c)noTllit' policy~ but 
fur cOllll1u'llting (lTI d('cj,j(ll1'\ ,,"hit h h:1I1 already IWr'n 1:lkC'll.' (Frdnrrllko Ilq(llla] p. 7.) 
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mentcd and non-optimal decisions are made instead. In an instructive 
article (Bclkin [lg6-t-]), Belkin and Birman wrote that: 

Electronics has brought no really tangible benefit to the planning and management 
of the cc ono my, mostly because the existing practice of planning and management 
is not adapted to the dcvising and particularly the effecting of optimal decisions. 

Just one example. It is widely known that the compilation of optimal schemes of 
freight shipmt!nt 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 ct!ntres, 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 plans, an 
important part of the work on replacing the traditional planning 
methods by optimal planning must be concerned with proposals for 
transforming the existing economic system into an optimally function­
ing economic system, that is an economic system which operates in 
such a way as to facilitate, rather than hinder, the implementation of 
optimal plans. 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. TSEMl's point of view was 
clearly explained by one of its deputy directors at 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 
priee 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 practice 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, 
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the forms of relationships between the various levels of the national economy etc. 
find their logical explanation. 

Some participants in the discussion say that 'some of your practical suggestions 
are very good, we completely accept them.' V. P. Dyachenko 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 con­
struction of a strict and integrated system of an optimally functioning economy. 
(DiskusJrya [1968] pp. 120-1.) 

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 shown both by its publications and by 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 publishing works on optimal prices and methods for iterative 
aggregation which can scarcely be regarded as a contribution to the 
understanding of economic reform. Rakitsky [1968], which was 
sponsored by the Institute of Economics, advocates an economic reform 
which combines an improvement in the organisation of the productive 
forces with an improvement of productive relations. Ya. Liberman 
[1970], which was 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 is not dogmatic but powerful and well argued. Similarly, 
the Institute of Economics is playing an important role in research on 
the economic aspects of technical progress. By 1970 the position of the 
Institute of Economics had evolved so far that it sponsored a book 
(Zhamin [1970]) which fully accepted the key doctrines of the optimal 
planners. A further sign of the cnd of the rift between these two institutes 
was the publication in 1971 ofa book on forecasting (Gatovsky [1971 b ]), 
edited by the Director of the Institute of Economics and containing 
papers by authors from the Institute of Economics, TSEMI, IEOPP 
and other institutes. 

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

In the compl!'x and conlinuolISly developing; syslem of economic sciences Ihe decisive 
place bclong;s to political economy. :\tarxist LCllinist Jlolilir~1 er"'HlIl1\". which 
reveals the obj~cti\"e laws or d('\"cloPlllCllt or f'conol11ic lil,', play..; an inlllH'IlSr role in 
rorrnin.~ and s(rcJ1l.~(hrnil1!~ thr ~wi"n(ific world Ollllook or the ~t)\"il'l prnplr. At the­
salnc liIne it is Ihe thcon:lic:l1 ha ... is IfH" 1111' adHal nmllil1.l~ or fhr ~oci:llisl national 
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economy. for thc building of a socialist and communist national economy, for the 
analysis of world developmcnts and the relationship between our country and other 
countries. (Fcdorenko [1968a] p. 7.) 

Academician Fedorenko envisaged in this book the writing of a funda­
mental work, The political economy of socialism, a most important part of 
which would be the theoretical bases of the system of an optimally 
functioning economy (Fedorenko [1968a] p. 16). In 1970, TSEMI's 
views on the economic mechanism appeared in a book (Fedorenko 
[197oa]) the first chapter of which was pure orthodoxy. 

By the end of the period a modus vivendi had 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 
was generally accepted, and TSEMI had disavowed its earlier critical 
attitude to political economy. TSEMI had recognised that only 
Marxist-Leninist political economy can form the theoretical basis of the 
economic policy of the party and the socialist state. Political economy 
was discussed in the press, lectures were given on it in the factories, and 
it was taught to students throughout the higher educational system. 
Mathematical economics was a specialised academic discipline taught 
to future planners. l 

The extreme position, implicit in TSEMI's stance at the 1966 debate, 
but subsequently recognised to be incorrect, was that optimal policy 
conclusions could only be derived from a study of the conditions for 
the maximisation of the national economic objective function. This is 
regarded in the USSR as incorrect for two reasons. 

First, correct policy conclusions can only be derived by analysing the 
concrete problems from the standpoint of the policy objectives of the 
party. As the late director of Gosplan's Chief Computing Centre has 
clearly explained, in the course of a critique of the idea of deriving 
policy conclusions from a national economic objective function: 

The aims of social production at any stage of the historical process always have a 
socio-economic character, expressing the motion of the productive and social relations, 
the development of the productive forces. These cannot be fully formalised and are 
always determined, and will be determined, by society. You sec with the help of a 
formal apparatus it is impossible to determine these aims concretely, for example 
what material and other resources are necessary for the fulfilment by society of its 
international duty, what measures it is necessary to put into practice for improving 
the physical and intellectual development of the members of society, the communist 
upbringing of the masses, how to organise the pre-school upbringing of children, the 
leisure of the working people and so on. All these and other non-political actions of the 
socialist state are determined not by formal schemes and modds. but on the basis of 
scientific foresight of the processes of social development, including the objective 

I The significance of the challenge to political economy by optimal planning i. analysed in 
chapter 7. 
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economic laws. This is a creative process. Any law, including the basic economic law, 
taken in its most general form, does not detennine a concrete aim. The latter is born, 
made concrete and obtains real features, as a result of the analysis, generalisation 
and scientific foresight of the development of all sides of social life. The working out 
of such an aim is the highest achievement of scientific thought, which synthesises the 
achievements of all sciences, and not just one branch of scientific knowledgl", still 
less one of the applied sciences. It is therefore no accident that the concrete goals of 
social development are worked out by the Communist party on the basis of its pro­
gramme, scientifically formulating the general goals and tasks of social development. 
Already V. I. Lenin, speaking about the tasks of Gosplan, underlined that they 
consist of working out ways and means of achieving those goals, which the party 
places before the national economy. (Kovalev [1970] p. 38.) 

From this it follows that Marxist-Leninist political economy, which is 
that part of Marxism-Leninism which formulates the economic laws of 
socialism, and which provides some of the tools for the analysis, 
generalisation and scientific foresight of social processes, must ha\'e 
primacy over optimal planning, which is simply a branch of applied 
mathematics which enables some of the party's concrete objectives to 
be attained in the most efficient way. Throughout this period the 
official view was that economics (including mathematical economics) 
was a party (partiinii) science, and that fruitful work was only possible 
on the basis of the principle of party mindedness (partiinost'). This 
point was made at the beginning of the period by Boyarsky ([1961] 
p. 61) and at the end of it in the explanations that followed the CC's 
December 1971 criticism of the Institute of Economics. 

Secondly, as Schumpeter, Wiles and Pasinetti argued long ago, 
'growth' is more important than 'choice'. This argument has been 
strongly emphasised by Karagedov. It has also been stated by Kats. In 
their policy proposals the optimal planners stress one half of the 
Ricardian legacy, the scarcity of resources and the importance of rent. 
The party stresses the other half, produced goods, technical progress and 
capital accumulation, i.e. precisely those factors which have pre\,ented 
the gloomy prophecies of the dismal science from being realised and 
have ensured unparalleled prosperity for ever increasing numbers. 

The favourable evaluation of the work of TSEMI by the Presidium 
of the Academy ofScienccs in 1969 made it clear that by the cnd of 1969 
the Academy of Sciences regarded TSEJ\fI, which was only founded 
in 1963, as being onc of the two leading economics institutes, and the 
chairman of the commission lookin~ into the work of these two institutes 
particularly approved or TSEJ\Il's quest fill' an optimally functionin~ 
economic system (Ra,:l1itie 1197(1). In 1971 Academician Fcdorenko 
became a member of the Pn'sidium of the Academy of Sciences and 
secretary of its economics section. clear indications "fthl' strong- position 
which TSEl\H had acquired, within a kw years of its j(HlIldation, in the 
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Academy of Sciences. Another sign of the strong position which the 
mathematical economists had acquired within Soviet economic science 
by the cnd of this period was the fact that in the CC decree of December 
1971 criticising the work of the Institute of Economics the latter was 
instructed, inter alia, to pay more attention to 'the contemporary 
achievements of economic science and the new methods of research, in 
particular economic-mathematical modelling'. (0 rabote [1972 ] p. 5.) 

The attitude of the optimal planners to the traditional planning 
methods was made very clear at the March 1968 conference on prob­
lems of growth and improved planning, organised by the scientific 
council of the 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 eco­
nomic plans. This conception, in the opinion of S. Shatalin, is non-scientific, because 
it starts off from goals for the output of the most important means of production. The 
second conception is beginning to be introduced into planning. It is based on the 
utilisation of the input-{)utput 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. (Bor [1969] p. 5.) 

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. Bor argues that Soviet plans have always aimed at the 
efficient allocation 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 
planning 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".' (Bor 
[1969] p. 7·) 

In 1969 Bachurin, a deputy chairman of Gosplan, expressed his 
irritation at the attitude of the optimal planners to the traditional 
methods of planning. (Bachurin [1969].) 'In the opinion of the authors 
of the system of an optimally functioning economy it turns out that 
really scientific planning will only become possible with the introduc­
tion of the system of working out an optimal plan suggested by them. 
From this it follows that the practice of planning in the USSR as it has 
existed for many years was based only on intuition, on subjective 
decisions, and did not have a scientific basis.' He replied to the accusa-
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tion 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 social­
ism'. In 1970 Kovalev, then head of Gosplan's Chief Corn pu ting Cen tre, 
strongly attacked 'the nihilistic approach to planning the national 
economy and especially to centralised planning, which exists among 
some supporters of the "theory of optimal planning".' (Kovalev 
[1970].) 

Why the supporters of optimal planning consider that the traditional 
planning 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 is capable of leading to the compilation of 
consistent plans.1 Such an analysis is contained in chapter I. 

In 1971, a book produced by officials of the department of Gosplan 
USSR responsible for the reform explicitly endorsed the central 
conception of the theory of the optimally functioning socialist economy, 
the fact that the solution to an optimal planning problem yields not 
only physical indices but also value indices (prices, rent, quasi rent, 
the rate of interest) and that the use of these value indices permits the 
harmonisation of the interests of national economic development with 
the maximisation of its local optimality criterion by each enterprise. 
(Drogichinsky [1971] pp. 180-1 and p. 192.2) With a lag of thirty years 
Kantorovich's key proposition about the implications for the economic 
mechanism of the theorem of the characteristics of an optimal plan had 
received the imprimatur of Gosplan. (In chapters 5 and 6 it will be 
argued that this key idea is not in general valid, and in chapters 7 and 8 
it will be argued that the economic mechanism should be derived on 
entirely different grounds.) 

During the 1960s the proposals of the mathematical economists were 
repeatedly attacked (and still more ignored) by economists and admini­
strators on the ground that, whatever their theoretical merits, they 
were so far removed from the real problems of the economy as to be 
quite impracticable. For example, in a working commission on prices 
of the all-union conference on the application of economic-mathe­
matical methods in the planning and management of branches of the 
economy (1966), a plenary session of which was addressed by Academi­
cian Kantorovich, when an official of the Ukrainian price fixing 
apparatus was reproached with ignoring the ideas of the optimal 
planners in her outline of how work on the forthcoming price reyision 

1 The crilicislll by the Soviet 1l1athcIllatical ('COIHlI11ists in th(' 1 ~l()nS of the traditional plan· 
ning methods is analogolls la the ('I'iticisllls hy nriti~h rcononwtril"ians in the s:tI11(' period 
of the 11lcthorh use-d bv (Iw Tr("a~lIn' lill" rnrt'('a!\ting and nmtnllliT1~ the (,,(,Ollom\', In 
both cases the- criticism "has had ('nll~i(i'T;'hl{' impad (~n thr I("{'hniquc; lISf"lt. • 

I These passages \\--err wriU('n hy Ko~~O\·. 
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was being organised, she replied 'well of course all that has nothing to 
do with practical matters'. It is undoubtedly true that the ideas ex­
pounded by TSEMI in the middle 1960s were far removed from the 
problems of the Soviet economic mechanism. TSEMI dealt with this 
criticism by establishing a laboratory for the study of the role of 
kho;::raschet in an optimally managed socialist economy, and by attract­
ing to TSEMI people such as Petrakov and Bunich, who are economists 
but not mathematical economists. By 1971 both some of the works 
published by TSEMI (such as Bunich [1970]) and TSEMI's concrete 
proposals for the further development of the reform were concerned 
with the real problems of the Soviet economy. 

At the beginning of the 1970S the position of mathematical economics 
within Soviet economic science is entirely different from that at the 
beginning of the 19605. 

Formerly it was necessary to argue, demonstrate, substantiate, 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 faculties [within higher educational establishments] j books and journals 
are published, dissertations are defended j prizes are awarded. But, and this is the 
chief difficulty, practical contributions are awaited from our work, rea) benefits are 
required from us, we are required to give answers to numerous important and diffi­
cult questions. (1. Birman [1970] p. 5.) 

The kinds 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 
contributions' will be considered in chapters 4 and 6 below. Before 
examining these answers however, it is necessary to consider 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, and then to describe 
and analyse the theoretical framework within which the proposals of 
the optimal planners are being made, the theory of the optimally 
functioning socialist economy. 

The mathematical economists are not the only group of research 
workers offering answers to the 'numerous important and difficult 
questions' of planning and management. Work on improving the 
management and planning of the national economy, stimulating 
technical progress, raising labour productivity and improving the 
organisation of labour is proceeding in a large number of scientific 
research institutes, both departmental (such as the Scientific Research 
Institutes of the Ministry of Finance, the State Committee on Labour 
and Wages, the Ministry of Agriculture, Gosplan and Gossnab) and 
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academic (such as the Ukrainian Cybernetics Institute and IPU). 
Some departmental institutes, such as the State Committee on Labour 
and Wages' scientific research institute and Gossnab's scientific 
research institute, have worked closely with TSEMI. On the other 
hand, the Ministry of Agriculture's scientific research institute is pursu­
ing a policy with respect to land valuation opposed to that of TSEMI. 
The outlook of the Ukrainian Cybernetics Institute is not identical with 
that ofTSEMI, and its Director, Academician Glushkov, has contrasted 
the ability to use computers to solve practical problems of the mathe­
matical economists unfavourably with that of researchers at his own 
institute (Glushkov [1970]). An aspect of the relationship between the 
work of TSEMI and that of IPU is briefly explained in chapter 3. 

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 politicians 
and engineers using a limited arsenal of methods of economic calcula­
tion. Economists were expected to confine themselves to apologetics. 

Mter the 20th Congress the application of quantitative methods in 
economic analysis and planning developed rapidly. The ideas of 
Kantorovich and TSEMI were controversial throughout this period, 
and their application proceeded slowly, but by the cnd of it they were 
being taught on a wide scale and had attained a solid organisational 
position within Soviet economic science. Research on optimal planning 
was coordinated by a Scientific Council of the Academy of Sciences, a 
central academic research institute existed, there were other institute's 
partly engaged on work in this field, and research workers aimed at 
applying the theory of optimal planning and functioning to particular 
problems were working in numerous departments and departmental 
institutes. 

By 1971 the important questions were, to what extent could the 
application of mathematical methods help raise the efficiency of' 
economic planning and management? Could TSEMI throw more or 
less light on how to raise elTiciency, stimulate technical progress and 
improve the management of enterprises, associations and thl' national 
economy as a whole than other organisations working in this field? 



1. THE CONSISTENCY OF THE 

CURRENT PLANS 

THE PROBLEM 

If there existed the universal mind - that projected itself into the scientific 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 fault­
less and exhaustive economic plan, beginning with the number of hectares of wheat 
and coming 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) (Trotsky [1932] p. 8.) 

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

I 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, cost and profitability 
9 Plan for economic incentive funds 

10 Financial plan 

The tekhpromfinplan is worked out by a process of administrative 
iteration between the enterprise and its administrative superiors during 
the planning year (the year preceding the planned year). 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 
receives two streams of suggestions for its plan, from the enterprises and 
from Gosplan USSR. The suggestions from Cosplan USSR take into 
account inter-industry proportions and national economic requirements. 

[ 18 ] 
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On the basis of control figures received from the ministry, each enter­
prise works out its draft 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 cle~rly desirable that these tekhpromfinplany be consistent in the 
twofold sense that for each enterprise the planned outputs are feasible 
with the planned inputs, and that for the country as a whole the 
planned requirements for each commodity are no greater than the 
availability of that commodity. If the plans are pot consistent in the 
first seI;lse, then some enterprises will be unable to fulfil their plans. 
This 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 for 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. 

It is well known that 'The plans for production, labour, finance and 
supply are often inconsistent.' (Nemchinov [1965] p. 56.) The purpose 
of this chapter is to explain why this is so and what effects it has on the 
economy. To keep the argument within a reasonable compass attention 
will be focussed on one section of the consistency problem, that of 
drawing up consistent supply and production plans. 

From the point of view of the planning of supply, I commodities arc 
considered both in a specified and in an aggregated classification. The 
aggregated classification is used for working out the national economic 
supply plan, the material balances, distribution plans and quotas. The 
specified classification is a detailed one which lists commodities accord­
ing to their types, qualities and standards. It is this classification, in 
which enterprises express their detailed rcquirements (within the limits 
of the quotas whieh they have hl'(~n allocated), in which contracts arc 
concluded, and to which tlw pricc lists rdate. In the process of the 
planning of supply, comlllodities dilJi-r according- to the organ which 

1 The (bs.si.' i\(T0I1I11 of llH" plalllliHI! Ill' ~lIpply ill tile' ElIgli'iih Imgll.lgc· lil('rahIlT is Lc'\"ill(' 

[195111. 
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allocates them. A convenient distinction is between centrally distributed 
and non-centrally 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 oflVlinisters.) The non-centrally 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. In 1969 in the aggregated 
nomenclature, about 2000 products were centrally distributed (of 
which the balances and distribution plans for about 300 were confirmed 
by the Council of IVlinisters) and about 12,000 products were non­
centrally distributed. 

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 the chief administration of supply of the 
ministry. The latter sends them to the corresponding department of 
Gosplan. In Gosplan they are carefully examined, and then a material 
balance, which is designed to ensure that requirements during the 
planned year will be consistent with production, is drawn up, and a 
production plan and a distribution plan based on it are worked out. 
The distribution plan is a detailed version of the requirements side of a 
material balance, which subdivides 'production needs' and 'capital 
construction' by organ (e.g. a ministry). 

In the distribution plan for 1972, 169 quota holders were listed (a 
quota holder is an organisation, such as a ministry, which has been 
allocated a quota of a commodity), of which 44 were small consumers 
which were grouped together under the heading 'other consumers'. 
Each of the quota holders listed in the distribution plan subdivides its 
quota among its subordinate organs, which subdivide them into quotas 
for the enterprises. When the enterprises receive their quotas they 
specify their requirements in detail (within the limits of the quota) and 
submit them to the supply organs. On the basis of these specified quotas 
the supply organs distribute orders between the producer enterprises 
and organise the attachment of producers to consumers. 

From the point of view of the planning of production, commodities 
are divided into the most important ones, for which plans are included 
in the state plan for the development of the national economy, and the 
less important ones, whose output is planned by the ministries. For 
example in 1968 the nomenclature of industrial products in the state 
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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 
40,000. 'The starting point for the planning of the volumes of produc­
tion in physical terms is the determination of the requirements of the 
national economy for particular types of products.' (Kotov [1969] p. 
41.) The calculation of requirements for intermediate goods is based 
on the sum of the indents of consumers, which are based on norms for 
the utilisation of materials. The calculation of requirements for con­
sumer goods is based on consumption norms and estimates of demand 
for particular goods. The calculation of requirements for machines and 
equipment is based on the plans for komplektiror:anie.1 Simultaneously 
with calculations of requirements, calculations of productive possibili­
ties are being undertaken. The following basic types of calculation are 
performed: of the availability of deficit raw materials; of the utilisation 
of deficit raw materials; of productive capacities and their utilisation; 
of the equipment required for the replacement of old equipment and 
the expansion of capacity; and 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; investigating the possibili ty of increasing production by 
expanding productive capacities and using the existing capacity more 
effectively; more rational utilisation of materials and a reduction in the 
output of less scarce products; importing scarce materials and equip­
ment; and if it is impossible to increase the volume of resources, 
determining which are the priority 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 tekhl,,·omfillpIOlI. From the 
point of view of the relations between prodllcl'rs and COllSllmns it l'lIds 
with the conclusion of contracts betwl'eIl the supply org-ans and thc 
producer, and thc supply org-ans and the rOllSllnH'I", or directly betwcen 

1 h'omplcktirOI'GlIit' is the process of ('nsllrin~ Ihal COl1lplrllH'llt;ln' l11adlil1(,~ :llld C"'l1tipmrlll 

are availablr in tht' ll(,cC!'i~ary scts and :\1"(" not slIppii('cI ill all inclh·iclual. 1111('Oordinal("cI and 
useless way. Attal'l1('cI to (iossnah arc a 11I1mh(,1" of chicf "dl1lilli!i.tr.\lillJ1~ I'll!" the knm/'/fA. 
lirot'mJ;! or paniclllar sorts of C"'ll1ipmrTlI. ~\I('h ao;. SOYll7gla\"lwflC'komplrkl lin oil indll~lry 
C'quipllll~nt, which art' mainly f"flllcrrnrd ",illt IllI' !iiuppl" of ~rl!' of rqllipmC"nt to ncw 
enterprises or to C"1l1C"rpri!'('s whit h ar<" hring rr( nn~11'l1l 1Nl. 
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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 \'iew 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 
version of the production plans, the distribution plans, the plans for 
inter-republican deliveries and the plan 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 responsible. During the planned period it is necessary to 
ensure that the plan is fulfilled. After the planning period is over it is 
necessary to report on the extent of fulfilment to the statistical organs. 

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 the 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. Consider a multi-commodity 
multi-enterprise economy where production 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. 

(m ~ 00, n = 60,000)1 

where aij is the amount of the ith good produced at the jth enterprise 
(if aij > 0) or required (if aij < 0) in the process of produc­
tion by the jth enterprise. 

Subject to the conditions 
ajEAj (j= I .. . n), 

where aj is the vector (ali , a2j ... ami) and 
Aj is the set of feasible plans for the jth enterprise; and 

n 

L aij+bi = b; 
j=l 

Z = I ... m 

where bi 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. 

1 The textbook Berri [1968] in its chapter on 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 (ibid, p. 409). A. and N. Kobrinskii give a figure of 20,000,000 as the number of 
commodities distinguished in the all-Union industrial classification in their book A. and N. 
Kobrinskii [1969]. 
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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). rfcondition (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, together with the 
initial stocks, be equal to 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, the alteration of the plans, the de 
facto creation of non-priority sectors which have to do as best they can, 
the accumulation of unwanted stocks, or some combination 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: 

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. These data are not very 
reliable for the following reasons: 
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 determination of real requirements for material resources on the 
indents because the indents are based on preliminary volumes of out­
put, which are altered to a considerable extent in the process of working 
ou t the plan'. (Lebed' [1969] p. 54.) 
b The indents of the enterprises are adjusted, in an essentially arbitrary 
manner, by the intermediate bodies. 'Analysis of the practice of the 
supply of enterprises subordinated to the regional economic councils, 
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 resou rees; 
2 the disco\'CIY as a result of economic analysis that the consumer 

has internal ITSl'J"\·es, is exceeding the norms; 
3 arbitraIY reductions in the indent. (TaIlCIl1lk I I~)(}:i 1 pp. Ho- I.) 

C In view o[ (h) and o[ the dis;l(h-antages of under/idtllment of the 
plan, enterprises arc tempted to O\Trstal<" their n('eds I and nnderstate 
their productive possihilities) in reports to the ('entre. 
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d The process of aggregating requirements, and subsequently of dis­
aggregating the production and distribution plans, destroys some of the 
information on the times, places and quantities in which particular 
commodities are required. I have analysed this in Ellman [1969]. 

II Processillg 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 
the problem, which is very complex both because of its huge dimensions 
and because the variables are interrelated. When, during the course of 
plan calculations, the output of one commodity is altered, it is necessary 
to alter the output of other commodities which are direct inputs into 
the process of production of the commodity whose output has been 
altered. This involves altering the output of the commodities which are 
indirect inputs into the process of production of the commodity whose 
output has been altered. 

As Aganbegyan ([1964] p. 66) has observed 'every year it becomes 
more difficult to balance the economy, to complete a plan for its 
development, to control it ... the chief difficulty is that with the 
existing system of planning and control, based on manual calculations 
and the perception ofa limited amount of information by a planner, it is 
difficult not only to find an optimal solution to the development of the 
economy, but physically impossible to balance the plan. For the com­
pilation of such a plan for the tens of thousands of products for which the 
USSR state plan sets targets, requires the carrying out of milliards of 
calculations (mathematically this is a problem of solving a system of 
linear equations) whereas a man, equipped with a desk calculator can 
only do 1000-2000 calculations per day. Even if the splitting up of the 
work were possible (which is impossible with these relationships) the 
whole apparatus of Gosplan could not do one-hundredth of the 
necessary calculations 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 anyone organisation, and accordingly is split 
up among many organisations. This creates three sorts of problems: 

1 The organisations other than Gosplan USSR which allocate 
resources, such as the territorial administrations of Gossnab, scarcely 
use the method of balance for securing consistency. They rely pre­
dominantly on the' method' of planning from the achieved level. 'This 
leads, and must inevitably lead, to mistakes.' (Riforma [1968] p. 152.) 

2 If the various organisations concerned make incompatible assump­
tions, then inconsistent plans will emerge. 
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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 re­
ceived 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 prob­
lem to be solved, and accordingly the authorities concern themselves 
only with the more important commodities (16,000 in 1968). This 
reduces the size of the problem from millions to thousands of equations, 
but it introduces into the planning process aggregation errors, the 
possibility of a shortage 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. This is 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 requirement in the planning organs is not completed.' 
(Kotov [1969] p. 43.) 
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 
correspond to the specified orders, and the latter are satisfied either not 
fully, or in a different assortment to that required.' (Kotov [1969] pp. 
43-4.) Five types of problem in particular arisc 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, nlC"tallurgical cnterprises are not 
very keen 011 producing thin sted ~hccts, which may hc useful to 
consumers hut which arc costly to prod'H"!" and do not contrihutc mllch 
to plan lidlilmcul. ,\s an uIJicial orthc IhTloJ'llssiau suppho organisation 
has ohserved: 'There arc many complaints ahout ~h(lrtagcs or special 
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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. Onc of the reasons for this inconsistency is 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.' 
(Zakruzhny [1966] p. 53.) In the administrative economy, with its 
permanent sellers' market, producer enterprises are in a strong position 
and are often able to act in 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 it anticipated, it will be impossible to fulfil them because of the 
lack of the necessary inputs. 

3 The producer enterprise may not be able to produce the goods 
required because the plan, although balanced in aggregate 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. 

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. The following example indicates how this 
can happen. Take an enterprise producing a good required for invest­
ment projects, e.g. 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 
of a central campaign to reduce the wasteful spreading of investment 
resources over numerous unfinished projects, that many of these invest­
ment 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 under fulfilling 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. (Zakruzhny [1966] p. 86.) 

5 The enterprises may begin the year without a filial lekhpromjilljllaTl 
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because the planning process has not been completed within the 
planning year. 

The main technique used to try to achieve efficiency of the plans is 
the system of norms. The main techniques used to try to achieve 
consistency of the plans is the system of material balances. 

MATERIAL BALANCES 

The method of material balances is the basic method of planning not onlY the IIOlulM of production 
but also the distribution of the means of production between the separate consumrrs, that is the 
planning of supply for the national economy. 

A Soviet textbook (Ekonomika [J 963] p. 3 J 3.) 

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 provide 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 mone­
tary 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.1 The material balances are part of this 
system. The use of material balances in planning has been well described 
in the literature.2 

The method of material balances cannot lead to the compilation of 
consistent plans because the material balances arc not complete, nor 
universal, nor do they form an integrated system, nor does technology 
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 % of production. (Efimov [1965] p. 8.) When com­
modity A is produced as a subsidiary product of enterprise X belonging 
to industry E, then X's output of A may not be known to the central 
planners or to the sectoral planners responsible for the A industry. 

l\1atcrial balances arc compiled for far fcwer commodities than arc 
produced in the economy. For most commodities halance calculations 
arc not perf()rmed, either because they arc inclllded in a vcry aggregated 
way ill halances which arc calculated, or hecame they arc altogether 
excluded fmlll the halance calclllatiolls. 

1 Somc Ill' lilt' h;liaJl( ('" rn ord ~tnf"b. (lthf'!"' <,hn\\- flp" ... For ;1 dnniplioTl ~('(' Ba~ic I '9i'1. 
~ Sec Ii.lr ("x:ll11pk KllldIl1l1;\<,m I Iq;)ql. (;ll'h'''I)\ II~lfill!. Kalpl'\' 11~17'lI pp. ~~H ~,3. t\1ontbs 

Ilq:,q]. al1ll (:hallclra Irqli:1 1. 0'1)('( i;llly (1i:IP1(T h. 
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The compilers of material balances are primarily concerned with 
balancing output and requirements for a single commodity. Diagram­
matically compilers of material balances are doing calculations of the 
type: 

Balance A Balance B 

rather than calculations of the type:1 

Balance ... Balance A Balance B Balance ... 

- ----r 

When during the course of the material balance calculations the output 
of onc product is altered, consistency requires that the outputs of all the 
products that directly or indirectly are used in the production of that 
commodity should also be altered. For example an increase in the 
production of cars entails an increase in the production of steel, which 
in its turn entails an increase in the production of electricity, which in 
its turn .... In practice however, Academician 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 balance are made only in those cases where the changes 
arc conspicuous. 

(Efimov [1957] p. 107.) 

In other words, whereas consistency requires the evaluation of the 
convergent series 

I For this contrast scc Isacy ['9691 p. '171. 
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it often happens that X is approximated by considering the first two 
terms only. In view ofthe 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 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 input and full input was between 1 and 
2, but that much larger values occurred quite frequently, ranging up to 
54.7! The number of iterations required for the estimated value of X to 
approach 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 co­
efficients quite close to full input coefficients. (Kvasha [1961].) Further­
more, the number of iterations 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. (Montias [I962b] pp. 339-42 and [Ig62a].) 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 in­
puts, which reduces the number of feedback effects which it is necessary 
to take into account during the plan calculations. l 

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

" 
Xi = LQijXj+Yi 

1=1 
! = I ... n 

where Xi is the output of the ith product, 
QIj is the norm of requirements of the ith product per unit of 
output of the jth product, and 
Yi is the requirement of the ith product for final demand. 

TillS is a very strong assumption, which rules out substitutability, 
non-proportional inputs, learning hy doing and non-constant returns to 
scale, and there is no reason to suppose that it is in gcneral true. Hence 
one would not expect the matcrial balancc c;llrulatiollS to produce 
accurate results. The practical importance of this problem is reduced 
by the fact that in planning practice the a~sulllption oflixcd coefficients 

I :\Urn1ion ha~ h("cll drawlI to lhi!\ hy Dllhb 11~166] p. :~5~. 
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is not strictly adhered to, and the production schedulers suggest substi­
tutes for scarce inputs. 

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 for efficiency; and conversely, for inefficient producers they 
may be impossible. Secondly, when during the process of plan calcu­
lations the relative output 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.) 

INPUT-OUTPUT 

Experience has shown that at the preliminary stage of planning the static input­
output table can be an active instrument of analysis, but that at the concluding stage 
of the plan calculations its role is limited, it serves only as a method illustrating the 
interindustry relations envisaged by the draft plan. 
A. Dorovskikh (head of a subdepartment ofGosplan USSR) (Dorovskikh [1967] p. 39.) 

An input-output table is a way of arranging the national accounts 
which focusses attention on the productive relationships between 
industries. In Soviet statistical practice input-output has become an 
integral part of the system of balances of the national economy. 

The concept of an economy as a circular flow of commodities goes 
back to Quesnay's Tableau Economique. The first set of national accounts 
providing data on productive relationships between industries was that 
compiled by TsSU for 1923-4 (Popov [1926].) After Stalin's unfavour­
able reference to this 'game with figures' in his speech of December 
1929, Soviet work in this field gradually faded away. Meanwhile, 
Leontief, aware of the Soviet work,! 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. 

Soviet interest in input-output revived after the 20th Congress, as 
part of the general development of mathematical economics which took 
place then. Since the Government's instruction to Gosplan and TsSU 
of November 1959, a great deal of work has been done on input-output 
in the USSR. TsSU has compiled accounting input-output tables for 
the USSR as a whole for 1959 and 1966 in both value and labour units, 
and an accounting capital stock matrix for 1966. Gosplan's research 
institute has compiled several planning input-output tables in value 

1 He reviewed some of it in a German journal. For a rontrrnporary Russian translatiflll of 
his review sce Leontief [1925.\. There is an English translation in SplIlbcr [. (Fli pp. IlU·!J.!. 



The consistency of current plans 31 

terms, and Gosplan's Chief Computing Centre has compiled several 
planning input-output tables in physical units. Numerous regional 
input-output tables have been compiled, a field in which TSEMI has 
been active. IEOPP has done some work for Gosplan on dynamic 
input-output models. 

Elsewhere I have described some of the problems that arise in the 
compilation and utilisation of input-output tables, and their usefulness 
as sources of data and as tools which enable variant calculations to be 
undertaken in perspective planning (Ellman [197 I] chapter 6). Here I 
propose to consider only the question of whether the use of input -output 
enables the consistency problem to be solved. 

Above it was argued that the use of material balances cannot lead to 
the compilation of consistent plans because the material balances are 
not complete, nor universal, nor do they form an integrated system, nor 
does 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 concerning the comparability of the indices of the 
input-output 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'l and have to 
be recalculated to fit the plan industries, which is not difficult but does 
not enhance the reliability of the results. Unlike material balances, 
input-output does form an integrated system. This fact enables the full 
implications of possible output changes to be worked out, and numerous 
plan variants to be experimented with. As is the case with material 
balances, the technological assumptions of input-output - fixed co­
efficients - 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 practice the norms of the material 
balances arc flexible. Considered as a technique for drawing up consist­
ent plans 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 numbcr of products for which 
material balances arc regularly drawn up, a Ild is so small as to be 
scarcely relC\'ant to the problem of drawing up consistent plans for 
20,000,000 commodities.2 

1 The principii' of ndrr.lnolt' is 'ktl there ,o;llOlIld he 110 pJ.11l la1")~rh whil h al"c the r('~pon.o;;ibilily 
of no-OIl(' ill paT-licllbr. To (';leh pbn t:lrgl't Ihl'l"(, :-hllllld t"(lITI'~polld an organisation 
(address) ITspnll<;ihk 1;)[ illlplcnll'lltiTH! it. 

2 The r:let that inpl1t -olltplll would 1)(' 1111;1111(' tn :-01\-(' IllC cnJl"jo;IC'lH y prohlem for this 
reason W;\" p(lilllnl 0\11 hy i\O\'(' ill ,qhJ (:\(l\"'I'~lh'Fll pp, "..',1 ~)". 
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THE SIGNIFICANCE OF, AND THE SOLUTION TO, 

INCONSISTENCIES 

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. Matlin (Kobrinskii and Matlin [1968] p. 17.) 

It is suggested that the development of mathematical methods of planning will 
enable the troubles of the planning of supply to be overcome. Deviations from normal 
economic activity, including non-productive costs, which result from breakdowns in 
supply can be completely liquidated, however, only by raising khoz;raschel to the re­
quired level, when khozraschel will create between enterprises healthy productive 
relations, when the responsibility of personnel, and of enterprises will be raised. 

E. O. Kaitsa (Kaitsa [1965] p. 6.) 

It has not been possible to ensure that the plans for all the many 
thousands of administratively allocated commodities are consistent, 
using material balances or input-output or a combination of these 
techniques. The fact that the economy is run on the basis of inconsistent 
plans has a number of deleterious effects. 

I It leads to inattention to non-priority sectors, such as personal 
consumption. As inconsistencies come to light, and shortages are 
revealed, priority sectors receive what they need and non-priority 
sectors have to accept what they are given.1 

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.2 According to one estimate (Kho;;;yaistvennaya 
reforma [1968] p. 36), 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 to find materials,3 the cost of 
sending telegrams, the additional cost incurred in the procurement and 

1 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 or other to make ends 
meet it is necessary to divide the industries of the national economy into priority and second­
ary. 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 arc given.' (Osada 
[1969].) 

2 Urban unemployment and unused capacity, resulting from lack of aggregate demand, 
are important sources of idleness of men and machines in market economics, which do 
not arise in the administrative economy. 

3 Tolkachi are supply agents. Their role is created by the permanent sellers' market and 
corresponds mutatis mlltandis to that of salesmen in an economy with a permanent buyers' 
market. 
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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 com­
modities 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 
production of these goods, and an economic mechanism is available 
which will ensure that the resources are used in accordance with the 
needs of customers, then these useful commodities will not be produced 
in the required types and quantities. 

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

7 It is one of the factors hindering the development of agriculture. 
Machinery and equipment goes not to those farms which need it, but to 
those to whom it has been allocated, and the opportunity for the farms 
to determine the output patterns of the plants producing machinery and 
materials for agriculture is limited. (Lemeshev [1968] chapter 5, part 3.) 

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 suitcase 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 planners rather than in accordance with the needs of 
the retail trade, large suitcases become a scarce good (d(/icitn..1,j tOl'flr). 
(If the planners do notice the shortage they are likely to o\'er-react, and 

I 'Big difficuhiC"'s arise in investmcnt as a rc~mh (lf the incompirtr ha lancing in tht" plan of 
the requirements of the construction sites and thr CJuo(:1S allo('alcd In thrill. in particular 
fOl' equipment, ferrous mrtals~ c':1hl(' procl 11 1"1 inn ("le. ()flrn Wh('l1 :dlncating thNoC nUltcrials 
to the construclion sitl's it turns 0111 that rl,,' <juntas witit'll lhry h:1\'(' l"C'c('i\'ro do not 
correspond to the s.1)f'cilkalinl1~ which t)wy h:l\'r rrquc'!"INi, which Icads to thr- o\'rr­
("xprlldit1lTT or 11Iat('rials, lilt" irralionallllili:o.atinn of Iahnllr. hl n't1ninf: :lir('a<iy ("omplrlM 
work. and a~ a COII!Iij(:qllcnn'. 10 IllI' dr.l'~l!il1g 0111 uf" "lIn!tlnu-linn p('riod~: (Kra!'io\"sky 
['9"71 p. (io.) 

I· rr 
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large suitcases will become a surplus commodity, like the reduction 
gears which I described in Ellman [1971], chapter 6, appendix 2.) 

10 It leads to the irrational distribution of stocks. Under conditions 
of strict rationing and given the practice of reducing quotas allocated in 
the future if current quotas are underutilised, 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. 

Even if the plans were consistent, they might still be wasteful. In fact 
it often happens that the attachment plans involve irrational hauls of 
materials. The reason for this is that the officials in the Soyuzglavs­
nabsbytyl are primarily concerned with ensuring that the indents are 
met without exceeding the production possibilities of the suppliers, and 
neither have the time, nor use the methods, necessary to ensure that the 
attachment plans and production schedules are optimal. (Towards the 
end of the period this began to be remedied.) 

It is generally recognised that the existing system of working out and 
implementing the plans for the administrative allocation of resources is 
unsatisfactory. 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 improvement 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. 

If consumers had adequate stocks, then many of the adverse conse­
quences 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 plant 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 decoupling by means ofa buffer. It is not a new idea. Almost 
half a century ago, in his famous Notes of an economist, Bukharin2 

pointed out the difficulty of constructing buildings with bricks that had 
not yet been produced, and the need for reserves, but his views were 
rejected at that time on the ground that onc should plan to 'widen' a 
bottleneck, not' on' the bottleneck. The desirability of an increase in 
stocks has been argued by a number of writers (Probst [1967], Smekhov 

1 The Soyuzglavsnabsbyty, such as Soyuzglavmetal, are the Chief Administrations for supply 
and marketing of Gossnab, each responsible for a particular group of commodities. 

I Bukharin was a prominent Soviet politician of thc '9205. He opposed the breakthrough, 
and Notes of an economist is an article in Pravda in which he put his views publicly. 
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Table I. I. Number of products allocated by various organs 

Chief 
administrations 

Total Gosplan SNKh (centralised by Terri toriaJ 
Year nomenclature USSR USSR Gossnab miniSlries ) administrations 

1966 21,677 1,90 4 1,243 18,530 

1968 14,498 1,969 103 3,198 9,228 
1970 15,043 1,9°8 178 1,070 II,887 

SOURCE: Karpov [1972] p. 59. 

[1968], Krylov [1969]); 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 was recognised in the decree of the Council of Ministers of 28 
April 1969 entitled 'On measures for the further improvement of the 
material-technical supply system of the national economy.'l 

An important feature of the reform has been the decentralisation of 
the planning of supply which has resulted from the increased import­
ance of the territorial supply organs. The purpose of this is to bring 
resource allocation more into line with real requirements and possi­
bilities. The increased -role of the local supply organs (the territorial 
administrations of Gossnab) is shown in table 1. 1. There are a number 
of important organisations to whom this decentralisation of the planning 
of supply has not been applied. The enterprises of the :Ministries of 
energy and electric power stations, defencc, the gas industry, and trans­
port construction, Mosgorispolkom (i.e. Moscow city council), 
Lengorispolkom (i.e. Leningrad city council) and a number of 
other 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 systcm is to imprO\·c planning by widening thc detail of 
the plan and making extensi\T llse of computers and mathcmatical 

1 This decree is fC'prinl('(1 in }(}IO~)'fli,\I;'rml~\'f1 rr/(lrma 110(;~11 pp. I !l~--()(l. Th(" il11port;lTlc(" of 

r('~(,f\'C's is recognised in I (c). Chapter -t nf Lagutkill l' !liUl i~ d(,\'oted to the q\l~lion of 
stocks. Scc also Kn,ha ["Ii I j. 

The traditional "i('\\' of the allthorilic~ "'a~ that large ~II)( h. .. ,\TIT a sil'!ll of wastC', and 
(,[Turls were dc\'olt'd 10 llIaintaillill~! ~tnt b at a lo\\' In"l'l :l1ld if po. ....... ibk rniut"illg them. 
Low stocks, or slocks irrationally di"l ihlllf'd. CIlSIIIT thal hrc:1J..do\\,lls in the- ~\Ipply ~yste-m 

ha\T till' III:1xiIllUIll dli:·d ill di ... rllptillg protil1ditlll. :\Iltl Ih .. (hanged :1t1itudc of th(' 
authorilies i .... all illlpnrLlTll d(·\TloplIlI'lll. 

For a \\'('SI('1'1I stlldy Of"tlH· !"Ilk tI"~tih k~ ill illllll"ll\-ing tI\I' h.d;IIHT mC'thod of planning. 
sr(' \\'ciII.l1l;1I1 1111"711. 
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methods. According to an advocate of wholesale trade (Lemeshev 
[1968] p. 228): 

The supporters of the eXlstmg system of supply of socialist enterprises generally 
explain its character by reference to the supposed interest of centralised planning and 
the shortages of separate types of products. Moreover, they are inclined to see the 
reason for all these shortcomings in the supply of means of production and materials 
to the factories, mines, construction sites, collective farms and state farms, and offood 
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 centralisation 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 hope on the 
creation with the help of computers 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. 

Great efforts were devoted towards the end of this period to improv­
ing the techniques used in current planning, and in particular to 
improving the calculation of requirements. By the end of the period the 
requirements for material resources were worked out directly by the 
Ministry without reliance on the unreliable indents in the Ministry of 
Building and Road Engineering, and in the Ministry of Oil Refining 
(Lebed' [1969] p. 54, Solomonovich [1970 ] p. 93). Soyuzglavtosel'mash, 
which is responsible for the supply of components for motor vehicles for 
agriculture, had also done away with the unreliable indent system. 
Information on the component requirements of each of the 4000 types 
of machines was stored on the memory of its computer. An enterprise 
which produced motor vehicles simply informed Soyuzglavtosel'mash 
of its output plan and of any changes in the norms for the number of 
components required per vehicle. This avoided the problems created 
by the need to send in indents before the production plan was known, 
and it also saved tens of thousands of man-days per year. It is not, 
however, suitable where the assortment and/or the norms are changing 
rapidly. In 1971-2 a discussion took place in the journal of Gossnab 
about the possibility of the general abolition of the error-generating 
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indent system. In Soyuzglavtyazhmash the indent system had been 
retained, but the indents were put on forms which could be read by 
machines, transferred to tape and fed into a computer. In 1970, when 
this system had been only partly introduced, it saved Soyuzglavtyazh­
mash 40,000 man-days. In the Kiev territorial supply organisation, 
forecasting methods were used to estimate future requirements. The 
Soyuzglavsnabsbyty are charged with the efficient distribution of orders 
between plants. Soyuzglavmetal was using linear programming to work 
out optimal production schedules and attachment plans (this is de­
scribed in chapter 4), and Soyuzglavkhim and Soyuzglavstroimaterialy 
(in collaboration with TSEMI) were applying the transport problem of 
linear programming to the task of calculating optimal attachment plans 
(Lagutkin [1970] chapter 6, section 2, Nesterov [1971].) Methods of 
iterative aggregation had been suggested, with the help of which one 
could go from consistent plans for a highly aggregated group of com­
modities to consistent plans for all the commodities. (Dudkin [1965], 
[1966], [1968], Shchennikov [1966].) In 1971 Dudkin and Shchen­
nikov put forward their ideas on this question in Pravda (Dudkin 
[1971]). The process of planning was itself planned, by means of net­
work planning (e.g. the critical path method). The rapid growth in the 
professionalism of planning was one of the most striking features 
of planning in the 1960s. Whereas in 1960 input-output was a 
strange new device, by 1970 input-output, linear programming 
and network planning had all been incorporated into planning 
practice. 

The idea that the use of mathematical methods will be sufficient to 
overcome the problems of current planning is most implausible, and 
while it has some support among the officials of the central economic 
organs, it has none among research workers in the field of the applica­
tion of mathematical methods to current planning. Three research 
workers in the field of the application of linear programming to oil 
refining (this is a classic field for the application oflinear programming 
and useful results were achieved in the United States as early as the 
1950s) have described their work on the current planning of five oil 
refineries in the Ukraine. The optimal plan which they computed 
diverged substantially from the actual plan. This did not mcan that 
the optimal planners are able to bring about substantial sa"ings, but 
simply that with the present price system a plan that minimises costs is 
not necessarily optimal from the national economic point of"iew. 'Vhat 
these calculations showed was not that m;Jthematica!mcthods can sa,'e 
current planning, but that the price system rerJllircs filrlhcr improve­
ment. The rcscarc!H'rs' ,gclllTal conclusioll abmlt till' significance of 
optilllising models for CUlTent plallning is that they 
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do not resoh'e the important, perhaps the most important, problem - how to interest 
the direct producl'rs, that is the enterprises, in the maximum display of their reserves, 
in the most eflicicnt 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 IVIinistry 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 plannin~ of state reserves, the satisfaction of non-economic needs and export­
import operations. The purpose of the models of current planning should 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 
calculations of indices of indirect regulation and khozraschet, in particular objectively 
determined valuations, will also be increased. (1. Birman [1970 ] p. 143.) 

Similarly both TSEMI as an organisation and those of its research 
workers who have been concerned with the introduction of optimal 
attachment planning into the work of Soyuzglavkhim and Soyuz­
glavstroimaterialy, advocate the transition from supply to trade. An all­
Union symposium on problems of creating automated management 
systems for the management of supply, organised by the section on 
problems of the management of supply of the Scientific Council on 
Optimal Planning of the Academy of Sciences, TSEMI and the 
Scientific Research Institute on the Economics and the Organisation 
of Supply, was held in Moscow in the autumn of 1970. Its recommenda­
tions included the statement that 'In the elaboration of automated 
management systems insufficient attention has been paid to the 
problems of the gradual transition to the planned distribution of 
producer goods by means of wholesale trade.' (Simpozium [1971] 
P·96.) 

Great efforts have been devoted in recent years to building up long 
term contacts within the supply system between producers and con­
sumers. The point of this is to develop long term coordination of the 
plans of complementary enterprises. In 1967-8 Gossnab linked up on a 
long term basis more than 5.5 thousand consumer enterprises and 1.5 
thousand producer enterprises. In practice the development of direct 
contacts alters little, because those enterprises which are linked in this 
way are precisely those which in any case had permanent business 
contacts. The main effect is to reduce the volume of work which Goss­
nab has to do in the course of the planning of supply. Onc should not 
exaggerate this point however. The long term linking is done on the 
basis of the aggregated nomenclature and without a detailed break­
down by period of delivery. The supplier and the consumer themselves 
then agree on the specification and the concrete periods of delivery. In 
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this way there is a certain transition from 'production for plan' to 
'production for use'. 

A number of economists consider that the conclusion to be drawn 
from the impossibility of drawing up a consistent plan for the national 
economy and the harmful effects this has on the economy is to abolish 
current planning and move over to the determination of current 
production programmes on the basis of orders received and wholesale 
trade. l For example, Matlin realises that it is impossible to draw up 
consistent plans for all the commodities, and concludes that what is 
required is to utilise flexible prices, supply and demand and the market. 
(Matlin [1968], chapter 6.) A number of steps in this direction have 
been taken, but the idea of a rapid and complete transition from the 
planning of supply to wholesale trade has little support either among 
policy makers or among officials of Gossnab. At the section on supply 
of the 1968 all-Union economics conference the majority of planning 
officials argued that it was necessary to limit alterations in the planning 
of supply to overcoming particular defects in the system of centralised 
supply, in order to strengthen and improve it. 1. M. Gruzdev, deputy 
chairman of Gosplan RSFSR, stated that it was 'mistaken to exag­
gerate' the role of wholesale trade and' to suppose that one day it will 
replace centralised distribution. The overwhelming majority of means 
of production, such as rolled metal products, steel tubes, fuel, wood 
products, boilers and other types of equipment will never be distributed 
by wholesale trade (except for small consumers).' (fI)'stupleni)'a [1968] p. 
50.) 

In the following chapter I consider some further problems created by 
the system of current planning, as a preliminary to analysing the work 
of those who advocate the transition to an optimally functioning 
socialist economy. 

1 Even before the reform, trade between enterprises was de facIo quite importan!. The need 
for it arose as a result of the inadequacy of the planning process. For a descriplion see 
chapter 3 section 2 (Poluchenie malerialov iz sluchain),kh istochniko\') of Kailsa [19651. 



2. SOME PROBLEMS OF CURRENT 

PLANNING 

The optimisation of the national economy means above all the optimisation of the 
economic relations. Therefore optimal planning requires not only the use of mathe­
matical methods and electronic computing technology, but also the improvement of 
the forms of socialist productive relations, 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 liquida­
tion of the striving of the lower levels to hide their productive possibilities, the orienta­
tion 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 mathematical 
programming with the preservation of the fonner relations between the controlling 
and the controlled levels of the economy. 

V. V. Novozhilov (Novozhilov [1969] p. 32.) 

An integral feature of the administrative economy is the deter­
mination 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 high-level goals, 
such as the perspective development of the national economy, and 
abandon the practice of setting numerous obligatory values of variables 
in 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 ill 
planning. 

It is extremely important to underline that plannin~. as the social regulation of the 
proportions of production, has two substantially different aspects. First, the drter­
mination of the perspective development of the national economy (startin~ from the 
goals offuture development) and the determination of the m('am of their achic\"{'ITl(,lIt 
- the economic macroproportions. Secondly, the regulation of clIrrrnt production. 

[40 1 
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the current physical microproportions, which are defined within the limits of the 
annual plans or the plans worked out for still shorter periods. 

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 progress and economic growth are assured. 

However, as is clear from the preceding discussion,l the basic work of the planning 
organs, now, lies in the fields 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. (Kobrinskii and Matlin [1968] pp. 
19-2 1.) 

Similarly, a Hungarian economist justifying the decision of his govern­
ment 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 the 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 utilisations of resources. (Friss [1969] p. 1 I.) 

Some of the ways in which current planning hinders the most rational 
utilisation of resources are as follows. 2 

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 
productive 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 re­
garded as undesirable by many Soviet economists, and a major feature 
of the reform was a new incentive system designed to motivate enter­
prises to aim at taut plans.3 The reasolls why ellterprises stri\·c to secure 

1 'The preceding discussion' i~ a brief cl('scriplion of IIH' traditional sy~trnl nf planning by 
nmtcrial balances, which, the- authors consic.h~r. can not ("vcn lead tn ,'onsi!lilrnl plan!', let 
alone optimal onl's. 

I The ways in which currrnl planning hindrr~ tlw most rational \llili~ation of rcsourct'! 
have been eXlcI"i,-cly d,"'nilw<l in tit .. Wr,lrrn litrr~lnrr. not.,I1I)' in Ilcrlincr [19571. 
The 'Vr,stern lilrratllrr is SllI1l1w'd lip ill Hrr~s(ln IlnG41. 

I The fact that the lraditional !'-y!'-It'111 provilirs ;tll incC'lIti\"C' In :utnpl !'-Iack pl:1ons, and the 
case fl'lr iTln~llli\"rs fclr adoptillg lal1l plan" allcllt'r Ihr lI~r "{"prnlit as a (imd forming inda. 
\\-Tre argued hy E. Liht'rlnal1 ill hi!' I !I~IO hook. 
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a slack plan when the economic 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 admini­
strative economy.l There is uncertainty about the value of the plan for 
the following year, resulting 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 working 
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 27 December 
raising the annual profits plan (of the year about to end) by 275 
thousand roubles. (Kuz'michev [1968].) The instability of the opera­
tional '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 incentive system: incentives related to plan fulfilment, incentives for 
adopting a taut plan, and incentives for high results.2 The first system is 
the one traditionally employed in the Soviet Union; the second was 
introduced in Czechoslovakia and Poland at the end of the 1950S and 
the beginning of the 1960s and its adoption was an important feature of 
the reform in the Soviet economy; the third is customary under mana­
gerial ca pi talism. 

The system of incentives for plan fulfilment and overfulfilment can be 
written 

a,b > 0 

B = a+b(Qa - Qp) 
B=o 

When Qa ~ Qp 
When Qa < Qp 

1 The absence of the uncertainty which supposedly characterises capitalism is sometimes 
adduced as a major advantage of socialist planning, at any rate of investment. (See Dobb 
['969] passim especially pp. '22-3, and Nuti ['970] p. 370.) Those who argue in this way 
never pause to consider whether the uncertainty generated by the market mechanislTl is 
greater or less than the uncertainty generated by the administrative economy. Indeed. 
they write as if they were unaware of the uncertainty g(,nerated by th(': administrative 
economy, which is in fact, one of its most characteristic fcalurrs. 

2 This threefold distinction is Veselkov's. Sec Vesclkov ['9GB] p. :1. 



Some problema oC current planning 43 

where B is the value of the bonus, 

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 might be underfulfilled, 
which would lead to the total forfeiture of bonus payments), and would 
be a strong incentive to secure a high (Qa - Qp), which can be achieved 
both by securing 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, band Qp in 
period t+ I independent of the value of Qa in period t. Generally Qp 
in period t+ I is related to Qa in period t. (This is known as 'planning 
from the achieved level'.) This provides a powerful disincentive for 
aiming at a high (Qa - 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 responsible to the ministry or chief administration, 
to the regional (or district) committee of the party, to those shops and 
workers who did fulfil their obligations.' (Bazarova [1968] p. 138.) 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 Pravdajournalist gave as a reason for the failure of the reform 
to lead to the adoption of taut plans the fact that: '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.' (Kuz'michev [I 9G8].) 

The system of incentives for taut plans can be written 

B = aQI,+ka(Qa-QI') 
a, k > o. 

The first term provides an incentive to adopt a high plan. The higher 
the planned value of the bonus forming index, the higher the bonus. 

If Q Q k < I. (J> I' 

This condition ensures that an increase in thl' plan of (! produces a 
greater honlls than O\"crfidfilmcnt nftl1l' plan hy r, and hence pnwides a 
disincentive (()I" the cntnprisc tn ('01 IlTa I its possihilities and aim at a 
low plan when the plan is heing drawn np and an inn'nti,"c for it to aim 



44 Planning problems in the USSR 

at the highest possible plan, a so-called 'taut' (napryazhennyi) plan. l 

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 < I, 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 k > I. 

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 
subsequently unable to fulfil, and provides them with a disincentive to 
underfulfil the plan. 

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 can be written 

B = aQa. 

This is the system normal under managerial capitalism (e.g. when 
executives receive bonuses tied to the level ofthe 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-pro­
portional incentive schemes are used. 

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. 

Prior to the reform the incentives used were of the first type, and had 
the negative effect one would expect. 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. 

1 'In the economic literature there is still not a sufficiently well founded answer to the ques­
tion, what is a taut plan.' (Poltorygin [19691 p. 41.) A taut plan is often identified with an 
efficient plan. As both Am .. and Poltorygin have pointed out, however, if the cntrrprise 
has a U-shaped cost curve then there is a difference between the least cost output and the 
maximum output. (Am .. [19651 p. 54, Poltorygin [1969].) Is a taut plan for the prodU!"lioll 
of goods which are not needed 'efficient'? 
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Criteria 

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. l The criteria used in the Soviet Union often 
stimulate waste. The central 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 products derived from them is 
often lower, than in the United States (Efimov [1967], pp. 248-g). 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, as a result of which production runs were 
shorter and' output' (measured in constant prices rather than in units 
measuring consumer satisfaction) lower. (Khanin [I g67a].) 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 construc­
tion of specialised enterprises to provide low cost components for 
enterprises belonging to several ministries.2 The enterprises are prim­
arily concerncd 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 
variables. This may well be a souree 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 assort­
ment pattern undesirable. 

A charactcristic of enterprise operations is storming, that is a tre­
mendous burst or cflort towards the cnd of the planned period in order 
to fulfiIl the plan. This may well han~ adnTsc effects on qnality. 

1 The importance" or choo<;ing lhr ri~ht nitrrinll in planning h:l~ hern r1llpha~i!'l("(1 by G. J. 
Hitch and R. N. :\I.-I\.C",l (I fjllh 11 <]1>0 1 PI'. 1 "Il -Ill \. '1'1,.. .-I",j,' wc,lnn account or the 
criterion prohlrm in Soviet planning it.; i\'O\"(' Il~l.rlnhl. 

2 For :l. striking example nr this ~('(' SdYIIllin IlqliH). 
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The introduction ofa new technolob'Y, to produce an old product in a 
more efficient way, or to produce a new product, tends to have an 
immediate adverse 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. It was to overcome 
the weak incentives for the efficient use of capital that payments for 
capital and the use of profitability as a fund forming index were intro­
duced as part of the reform. It was to provide an incentive for the 
efficient use of labour that the CC in a decree of 9 October 1969 
recommended the experience of the Shchekino kombinat to party com­
mittees throughout the country. It is to overcome the weak incentives 
for the efficient use of natural resources that the introduction of pay­
ments for using them is being discussed. 

I t 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.1 

Instabiliry of the plans 

A characteristic feature of enterprise plans which has a severe adverse 
effect on the work of enterprises, is their instability.2 The operational 
(quarterly and annual) plans of enterprises are often altered repeatedly 
during the course of the 'planned' period, and sometimes even retro­
spectively. The main cause of this is the fact, the reasons for which were 
explained in chapter I, 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 offulfilling a plan because of the 
lack ofa necessary input. It often happens that plans have to be altered 
because of inconsistencies between the current and perspective plans, for 
example the current plan assumed that there would be available as an 
input the products produced by a plant that has not yet been completed. 
The alterations made by the planners to correct imbalances in the 
plans may well create the need for further 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 arithmctic-
1 The classic account ofthe criterion problem in the USSR i. the humourolls essay published 

in Prauda in 1926 by G. E. Ryklin about the firemen who were paid according to the length 
of the fire. The classic account in a capitalist context i. G. n. Shaw's criticism of the fact 
that doctors and dentists arc paid according to the work they do. 

I For a discussion of the instability of Soviet plans sce Smckhov [I CJG8]. 
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ally inconsistent and alterations to them inevitable. There is, however, 
another cause of alterations, 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 result of the failure of the CC prior to these plena to pursue policies 
which would lead to the development of agriculture. 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 use 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 
reprehensible (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 
mentioned at the end of the previous chapter as one of the ways of 
reducing the harmful effects on the economy of the inconsistency of the 
plans. 

The fact that a method for solving the consistency problem does not 
exist, combined with the tendency to run the economy with a consider­
able degree of planners' tension, means that the instability of the 
enterprise operating plans is an integral feature of the administrative 
economy. This has an adverse effect on the work of enterprises, and is 
one of the reasons why enterprises try to obtain slack plans. 

Rationing of producer goods 

The material inputs which enterprises need for production are not 
sim ply 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 wasteful decisions. 

The efficient working of enterprises is hindered by the permancnt 
shortage of all or almost all commodities which is associated with the 
supply system. l The supply system is such that goods often arrivc late, 
1 1'0 n considerahle ("xlrnt. it is nol the- !lhnrlagc!'l that en-al,' IlIr (u'("(1 tilT the :-;'lIpply !ii)'5tem, 

but the supply sysl('1l1 that cr("alrs Ih(' ~hortag('s. Ilrnms ha!o nhs('n"cd that in the Rritish 
ain:raft indu!'oOtry in "'orld "':u 11 'a rral h1l1 qllil(' !-illlall !<rohnl"tagc wa!o. soon inna.tm into a 
desperate and rllOrl110Wi sC:1n it)". For as !<roOIlIl a~ thr \I"rn; lilUlld oul Ih:1I thcrr was a 
shortagr, Ilwy would nllln::11 ;\11)' :;olol'h tlu-y i1lrrady pt\:'M'~~rcl :llld would put in ("XRg-
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resulting in the idleness of men and machines, and when they do arrive 
are of unsatisfactory quality. The difficulties to which the supply system 
gives rise arc felt particularly harshly by the non-priority sectors of the 
economy. A 1969 court case provides a vivid example of the problems 
which the supply system creates for these sectors. A state farm needed 
wood to build cow sheds and pig styes. Wood is one of the commodities 
that is centrally allocated, but unfortunately the farm received through 
the supply system only 10 % of the wood that it needed. Without cow 
sheds and pig styes the animals were scarcely likely to survive the 
winter. The deputy director of the farm for building obtained the 
necessary wood by buying it from a local quarry which was about to 
burn the trees on some land in order to clear it before starting quarry­
ing. The deputy director of the farm and the director of the quarry 
were subsequently arrested, tried and found guilty. In his speech the 
prosecutor dismissed the defence that this example of enterprise initia­
tive and direct contacts was in the interests of the state. 'This was done, 
in the interpretation of the defendants, in the interest of the state, 
although it seems to me that the state would have gained more if the 
quarry had kept to its business and the farm to its, to produce agricul­
tural products, in particular in view of the fact that wood is supplied to 
it in a centralised way.'l Hence the administrative 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 feels the brunt of short­
ages and waste, becomes less satisfactory when as a result of policy 
changes it is no longer possible to regard personal consumption as a 
residual, and formerly residual areas of the economy such as agriculture 
and housing construction come to be regarded as priority sectors, in 
addition to 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 produc­
tion by not benefiting from economies of scale, and ministries try to 
become self-sufficient. 

gerated 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 wilh 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.' (Devon. [1950] p. 79.) 

1 The trial was reported in Klarov [1969]. The defendants 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. J n 
addition it was necessary to fake some documents for all these expenditures to appear as 
legitimate transactions in the books of the farm. 



Some problems of current planning 49 

Prices 

The present system of wholesale prices in industry is such that in many 
cases they can not be used to guide enterprises to socially rational 
decisions. For example, a substantial part of industrial production is 
priced according to an individual cost plus formula. This provides no 
incentives for the efficient use of inputs. It may even create a situation 
in which the demand curve for inputs slopes up to the right.1 Similarly, 
the so-called 'prices of economic events'2 are poorly developed. By 
these are meant the prices of goods or services used or delivered under 
special circumstances, e.g. higher prices of electric power during peak 
hours, higher interest rates for overdue credit payments, penalties for 
delayed unloading of railway wagons. The permanent sellers' market, 
combined with the absence of competition, places customers in a weak 
position.3 

A graphic example of the difficulties which this creates for the 
economy is provided by an enterprise in Tambov which was making 
obsolete, though adequate, machines for vulcanising tyres. This ga\"e it 
a 1968 sales plan of 8,600,000 roubles. It was proposed that in 1969 it 
should switch over to a new automatic line which vulcanises at much 
greater speed and with considerable economy of labour. Prices, how­
ever, are such that sales in 1969 would be only 5,000,000 roubles if the 
new machine were produced. 

'Isn't national economic efficiency taken into account in determining the prices 
of new products?' 

'The price of new chemical equipment depends primarily on its weight.' (Bclyae\' 
[1968].) 

1 Attention has been drawn to the importance of individual cost plus prices and thdr ad,..·rs,. 
effects on efficiency, by Zielinski [19671. The same point has also been made in Sitnin 
[19691 pp. 152-8, Garetovsky [19691 pp. 153-5. and SalimzhanO\' [19691 pp, 23-4. 

'Individual cost plus price' is an analytical term. In SO\'ict praclicc such prices ar,. 
known variously as selllemcnt priccs or temporary prices. 'Vakar and Ziclin.ki haw r('· 
ferred to the process by which planning dri\'es out cheap inputs and replaces th"m by mon' 
expensive ones as 'Gresham's law in reverse', ('''akar [1963].) 

• The phrase is Zielinski's. Sec Ziclinski [19671. 
• The decree of the CC and the Council of:'>liniste,"" of 4 October 1965 'On the imprmTment 

of planning and the strengthening of the economic slimlllation of industrial produ .. lion· 
stated the intention to rai.e the material respomihility of cnl"rprises which "iolat .. <I mn­
tract discipline in particular by making thrill ('ompcnsatr COI1MII1lC''f rnl("rJlri~("!'I for )OS!ii~ 
rcsulting from such violations, and subscq1lrnt df'fr("~ ml1lilwd a pnlCNIllrr t'll" the- calr ..... 
la lion and paynlclll of cOInpensalion. It does not M'em to ha\"e Iwel1 \"('ry rt1(-(-li\'(' jn .. tli!<oin~ 
contract discipline. In Inan), ('3Srs cnnMII1U'r ('nt('rpri~('s whidl ha\"c slItrr)'nt a~ a n~uh of 
contract \'iolation lal11ne.o;,ty· the supplier and press. not f,lr cOIllJlc·n ... atioll for IOs.. .. C'!rrt. inCtlTrro. 
but for the spcedirsl pO!'rt.sihlc fllllill1lC'nt (If lhc contract. a phnltlll1C'IIOTl whkh i~ par(ly a 
result of the p('rmanrnt ~rlkrs' market. In additioll it i!rrt. IIfu'll Hude:!!" ho\'\' to ('al(,l.Ilat(' (he 
losses. l\lorcon'r lh" COlll)lCIl!\:llioll. \\'111'11 paid. nflC'1l dONI 110t ,'(1\'C'1" morC' (han a snlaJl 

proportion of the losse., 
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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 results 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 sufficient information and time to make socially 
rational decisions throughout the economy, and enterprises simply 
carried out their instructions, then these problems would not arise. The 
planners would determine the socially rational decisions for the enter­
prises and the latter would execute them. The problems arise because 
the planners do not have sufficient information and time to make such 
decisions and the enterprises have considerable freedom in decision 
making. The advocates of an optimally functioning economic system 
consider that whereas instructions from the planners, and prices 
determined by administrators at lengthy intervals, are unable to bring 
about rational decision making throughout the economy (because the 
planners lack the time and information to issue the necessary instruc­
tions, and administratively determined prices reflect the situation at 
some more or less distant date in the past) this function could be per­
formed by prices which are determined on the basis of the correct 
formula and which are flexible. 

The September (1965) Plenum resolved that the existing wholesale 
prices should be revised, and the new prices were introduced as from 
I January 1967 in the light and food industries, and in the rest of 
industry as from I July 1967. (The scope for revising the price system 
was limited by the government's insistence, on political grounds, that 
retail prices, and the price of industrial commodities purchased by the 
agricultural sector,! remain unchanged.) The main differences of 
principle between the new prices and those prevailing previously are 
that with the revised prices the proportion of industry which is loss 
making has fallen considerably, the rates of profit in different industries 
have been brought closer together, and that, at the level of the industry, 
the new prices include a substantial profit margin (generally it is IS %) 
expressed as a percentage of capital employed.2 (The old prices 
included a lower profit margin, expressed as a percentage of cost.) 
1 The prices received by industry for products sold to the collective and state farms were 

increased, but the prices paid by the collective and state farms remained at the old level. 
The resulting loss was borne by Sclkhoztekhnika (the wholesale organisation for industrial 
products sold to the farms) which received subsidies from the state budget for this purpose. 

S As far as the prices of individual goods arc concerned, under the 1967 price reform they 
did include a profit margin, but it was still often calculated as a percentage of cost (hecause 
it was often difficult to calculate the capital intensity of particular goods). After the '967 
reform methods were drawn up in research institutes to enable the pric('s of individual 
goods to include profit proportional to capital employed. 
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The new prices are undoubtedly an improvement on the old, but 
they are still often unable to guide enterprises to socially rational de­
cisions (e.g. many prices are still based on weight), and it is widely 
recognised that both the price formation formula and the price forma­
tion method require further improvement. 

Personal consumption 

An important negative aspect of the administrative economy IS 10-

attention to personal consumption. Aspects of the inattention to 
personal consumption in the USSR are the restricted assortment of 
consumer goods and services available (this shows itself in such 
phenomena as the inadequate arrangements for maintenance of the 
housing stock, and the fact that it is customary for persons going abroad 
and subsequently returning to the USSR to be asked to bring back 
commodities unavailable in the USSR, such as certain medicines, ski 
wax, and multi-coloured biros); the poor quality of many of the goods 
that are available (e.g. many of the potatoes and apples); the inter­
mittent 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 queueing, 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 administrati\'e 
considerations). This gives rise to irritation among frustrated purchasers 
and those who have to stand in queues, and to black markcteering. 
An important theme in the writings of Novozhilov was the argument 
that shortages and queues are not inevitable, that by suitable use oftlw 
price mechanism they can be overcome, In 1926 he published an article 
(Novozhilov [1926]) in which he criticised the idea being propagated 
at that time by politicians and newspapers that the Sovict Union was 
suffering from a 'goods famine', and argued that it was actually suflcr­
ing from a suppressed inflation and that the way to deal with the prob­
lem was to raise prices, In his famous 1959 papcr (No\'ozhilo\' [1959] 
pp, 199-200) he reverted to this themc and explained that the under­
pricing of goods leads to thc cxpcnditure of' timc ami effort 011 the 
search for scaree goods and standing in gll('IICS, At the same time 
unproductive and c\'cn criminal actions (speculation in scarec R'oods, 
undcr thc counter salcs hy assistants ortll(' scarce goods ctc,) becomc the 
source of unjustified cnrichnH'I11.' No\'ozhilm''s repeated \'ariatiol1s 011 
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Table 2.1. Sales alld stocks: 1965 as percentage of 1960 

Commodity 

COllon fabrics 
'\'oolIcn fabrics 
Iron beds 
Sewing machines 

SOURCE: Lashchinsky [1968]. 

Sales 
Stocks in retail 

net work 

227·9 
130 .0 

128·5 
226.0 

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 shortages 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.' (Bachurin [1969] p. 15.) Ignoring 
Marshall's distinction between the short run and the long run leads, for 
example, to a shortage of crockery in the biggest department store in 
the country, and to long queues in factory canteens in Bryansk because 
plates are a scarce good. (Leshchevskii [1970], Konenko [1970].) 

In the administrative economy the production of consumer goods 
does not respond quickly to changes in demand. For example, in the 
period 1962-5 above the norm stocks in the retail network were never 
less than two milliard roubles (about 1 % of the national income). 
Table 2.1 shows how the stocks of some goods continued to rise as 
demand fell. 

The result of planning from the achieved level, combined with in­
flexible prices and plans for output rather than sales, was that when 
demand for some goods was saturated, instead of producing different, 
desired, commodities, 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 II % over 
1964 and stocks fell by 13.5 %; the demand for furniture increased by 
10·3 % and stocks fell by 15.7 %. 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 
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Table 2.2. Alterations in the production plan of the Beloomutski Clothing 
Factory (Moscow Region) in 2nd half of 1965 

Production (thowands of articles) . 
According to plan According to plan 
drawn up in the drawn up on the Output according to new 
traditional way basis of direct plan as % of output 

Article contacts according to old plan 

Winter clothes for 
school children 66.6 116.8 175·4 
Half-length winter 
coats for school 
children 20.0 13.2 66.0 
Spring coats for 
school children 53·3 98.9 185.5 
Children's raincoats 61.7 20·9 33·9 
Coats for nursery 
school children 18.6 oH 23·7 
Winter coats for 
pre-school children 41.3 15·5 37·5 

SOURCE: Lyovin [1967] p. 74. 

continued to increase and unwanted goods accumulated. For those 
goods for which demand was rapidly increasing supply increased less 
rapidly. 

A major feature of the reform was a change in the method of deter­
mining 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, in part, 
by agreement between producer enterprises and the retail trade. In 
many cases this has led to major changes in the a.~sortmcnt pattern, as 
table 2.2 illustrates. 

The striking divergence between the assortment pattern based on 
instructions 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 - ultimately 
by the consumer - 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 dircctivc indices ... .' 
(Kuron [n.d.].) 

HllrNlllcratisntinn 

In 1937 Langc argued that 'the ITal danger of socialism is that of a 
bllreallcratisation or ('Conomic lik, and not the impossibility of coping 
with the problcIll or allocation or resumecs.' (Lange l 1 937] pp. 127-8.) 
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The experience of the Soviet Union and other socialist countries sup­
ports the argument that the bureaucratisation of economic life is a 
seriolls 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 bureaucratic elements in 
economic life. (Horvat [1964] p. 225, Kornai [1959] chapter 5.) 

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. 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 loca­
tion of industries. Secondly, whereas at the present time many decisions 
by enterprise management require the approval of some higher officiaI,l 
the optimal planners propose that such decisions should be made by 
enterprise management in response to economic criteria. 

CONCLUSION 

This study discusses many unfavourable aspects of our economic mechanism. But we 
must not forget that planning has made it possible to ensure 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. 

J. Kornai (Kornai [1959] p. 121.) 

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 firms suggests that they might well operate with considerable 
waste and inefficiency. 

2 Although the administrative economy clearly has costs, it is 
important 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). 

1 For a striking example see Yudina [1969]. 
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3 Where decentralisation 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 
centralisation restricts 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 operations and environment.' (Emery 
[1969] p. 121.) In other words, centralise where, and only where, this 
is necessary in order to internalise what would appear as externalities 
at some lower level. l 

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 centralisation are inseparably interconnected. For ex­
ample, to give the enterprise more autonomy in determining its assort­
ment pattern, given the existing price system, is scarcely likely to 
increase efficiency. 

The Hungarian economist Kornai long ago observed that 
One cannot exchange a cog in an integrated, functioning machine for anotller 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 chani(e 
it .... The reforms wc 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 numb('fS 
should be matched by an overhaul of the system of incentives and prices, as we1l 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. \\That is essential is that 
the changes brought about in various spheres should complement one anoth('r in an 
organic manner. They should constitute parts of a thoroughly thought out. centrally 
coordinated series of reforms based on a unified conc('ption. (Kornai [t9;,9) pp. 
225-6.) 

5 The changes in the economic mechanism brought about in recent 
years have not 'complemented onc another in an organic manner'. 
They havc not' constitutcd part of a thoroughly thought out, centrally 

1 As Lichfirld has ohsrrn"(l, 'ExtITllalitif'S ('xi~1 only h('ra\l~(, (,I' the in~tj(lItional limitations 
011 thr. costs and hrnrfits whit h thr (kcision lllakC'rs d)(l(l~(' In take intn th('ir reckoning.' 
(l\[argoii, i"ltisl p. 2.li.) For a di",,,,ioll ofthi, point 'cc Nm'C 11969"]. 
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coordinated series of reforms based on a uniform conception'. This 
explains the f~\ct that the measures announced at the September (1965) 
Plenum did not overcome the problems outlined in this chapter and the 
preceding one. The failure of the reform to live up to the hopes of its 
keenest supporters was a major factor leading to the decisions of the 
December (1969) Plenum, which sought an increase in efficiency not by 
expanding kho;:;raschet but by increasing discipline. l 

6 The theory of the optimally functioning socialist economy was 
de\'eloped precisely to serve as the 'unified conception' which could 
form the basis of a 'thoroughly thought out, centrally coordinated 
series of reforms'. This theory is examined in subsequent chapters. 

1 Similarly the Bulgarian experiment with the use of profit as the chief criterion for guiding 
and evaluating the work of enterprises in an economy which retained administrative price 
determination (which took place in 1964-6 and involved 240 enterprises) was abandoned 
partly because enterprises were able to increase their profit by unjustified increases in 
prices (for example by the introduction of 'new' products), and because enterprises, in 
particular in light industry, shifted their assortment pattern towards more profitable, but 
not necessarily more socially desirable, products. 



3. THE OPTIMALLY FUNCTIONING 

SOCIALIST ECONOMY-A THEORY OF 

IMPROVED METHODS OF ECONOMIC 

CALCULATION AND ECONOMIC REFORM 

The theory of the optimally functioning socialist economy is an in­
complete, developing and controversial theory which arose as a result 
of a process of interaction between the new techniques of planning and 
control developed in the last four decades by mathematicians, engineers 
and economists, and the requirements and problems of the traditional 
planning system. 

It has been developed by TSEMI, with support from Academician 
Kantorovich, IEOPP, the late Professor Novozhilov, and some of the 
research workers in the various industrial research institutes, such as 
I. Ya. Birman. Even among supporters of this theory, however, there 
exist 'various, and on some points mutually exclusive opinions. It 
could not be otherwise as this is a developing theory.' (Diskussiya [1968] 
p. 39 - Aganbegyan.) Within TSEMI there are disagreements between 
those who regard profit as a suitable local optimality criterion and those 
who do not, between those who approach the question of optimal 
functioning from linear programming and general equilibrium theory, 
from technical systems, and from the standpoint of the problems of the 
administrative economy. 

A major source of ideas for the theory has been linear programming. 
From the work which has been done on the use of linear programming 
to calculate optimal plans the adherenL~ of this theory have \ramt that 
there is little practical advantage to be gained by the calculation of 
optimal plans if the economy is organised in such a way that they arc 
not implemented (sce Introduction, p. 10). From the theorem of the 
characteristics of an optimal plan the theory has deri\"ed the idea that 
the calculations of optimal plans and optimal prices are intimately 
linked, and that price calculations should not Ill' isolated from plan 
calculations. The theory has also (kri\'(~d fmlll the theorem the idea 
that associated with the optilllal plan arc yallle relations (such as prices, 
quasi rent and profit), which call 1)(" lISed to ~lIide cnterprises aiming 
to maximise thcir own optilllality criterioll tn socially rational decisions 

I :,7 I 
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in the event of small changes in the data since the original optimal plan 
was drawn up. From linear programming the theory has also derived 
the idea that the scarcity of resources is a fundamental aspect of reality 
and that national economic planning can fruitfully be treated as an 
extremal problem. 

From systems engineeringl the theory derives the idea of the national 
economy as a complex hierarchical system, in which some decisions 
should be taken at the level of the national economy, some at the level 
of the industry or region and some at the level of the association or 
enterprise. It also derives from systems engineering the idea of planning 
as a complex hierarchical process, in which the first stage is the elabora­
tion of long term forecasts of the development of technology, natural 
resources, consumption and population. (A considerable volume of 
research has been undertaken in recent years, at TSEMI and at other 
institutes, on forecasting.) The next stages are the elaboration of the 
national economic perspective plan and of the national economic 
medium term plan. (A major contribution by the optimal planners to 
Soviet planning has been the use of input-output for variant calcula­
tions in medium term planning, a topic discussed in the following 
chapter.) The separate industries each compile optimal perspective 
and medium term plans, whose variables are such questions as the 
location of enterprises, the capacity of enterprises, the technology to be 
used, and the best way of using 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 have been achieved in the optimisation of the perspective 
plans for the development and location of industries.' (Chernyavsky 
[1969] p. 86.) (This work is discussed in the following chapter.) The 
separate enterprises or associations each compile optimal medium term 
plans and use the methods of operational research to ensure that their 
current plans are optimal. 

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 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. 

1 See for example Mesarovic [1970]. (A Soviet edi,ion oflhis book was scheduled 10 appear in 
1973·) 
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Subject to these obligations, the enterprise or association is free to 
maximise its local optimality criterion. As far as concrete policy 
measures are concerned, TSEMI emphasises the importance of develop­
ing 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 
whole country. The limited prices would be maxima established by the 
centre. Transactions below the maxima would be permitted. The 
contractual prices would be free prices established by agreement 
between buyer and seller. As far as retail prices are concerned, TSEMI 
advocates equilibrium prices, in order to eliminate shortages and 
queues. Rather than provide a detailed description of TSEMl's view 
about how current planning should be organised, I have translated the 
most important sections of Academician Fedorcnko's speC"'ch at the 1966 
debate and appended them to this chapter, so that the reader may see 
for himse!fthe proposals outlined by the Director ofTSEMI at a crucial 
debate. 

From the experience of the traditional planning system the adherents 
of the theory derive the conviction that it is necessary to do better, that 
the problems discussed in the two preceding chapters are not inevitable, 
that the economy can be organised in such a way as to overcome them. 
'The old system ofmanagement', Ya. G. Liberman argued in an article 
published in the journal of TSEMI, 
was well suited to the attainment of its chief aim~, to mobilise resources and concen­
trate them on the satisfaction of the most urgent needs of the state. It wa.~ mainly 
aimed at the quantitative, extensive growth of production (this showed itself for 
example in the practice of awarding bonuses for overfulfilment of the physical 
indices of the plan) and feebly stimulated raising the efficiency of production (this 
gave rise to the formerly well known formula: • the fulfilment of the plan at any 
price'). This had if not a theoretical, then at any rate historical justification in the 
specific conditions of that period in which the system arose (the perman("nt thr("at 
from the imperialist states, and also the existence of colossal natural and labour 
resources together with a chronic dcfici("ncy of all or almost all commoditiNi). 
(Ya. Liberman [t963] pp. 691-2.) 

The advocates of an optimally functioning economic systcm would like 
to rcplace this system by an alternative one which stimulates efficiency 
and in which all decisions are made on rational (ol~jecti\'e, scientific) 
grounds. This im'ol\"l's both a replacl'ml'nt of much administrath'c 
decision making hy the lIse ofmarkl't f(lITI'S, and an all round imprm'e­
ment in the qnality of dl'cision making to he hrought ahout by the use 
of mathematical 1I\(·thods. In this way it is hoped. in the words of a 
critic, 'to gllarantn: planning ag;aillSt hllreaunalism, "uluntarism and 
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so on'. (Diskussiya [1968] p. 190.) 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 should take place not by 
way of sporadic alterations of separate parts of the existing system of 
planning and management, but by the improvement of the entire 
economy of the country as a whole and the gradual putting into effect 
of a single conception objectively reflecting the laws of development of 
a socialist economy.' (Fedorenko [lg68a] p. 43.) 

In advocating an improvement in both the methods of economic 
calculation and the economic mechanism, TSEMI is following in the 
footsteps of the late Academician Nemchinov, who played a major role 
not only in the rise of mathematical economics in the USSR and in 
encouraging the use of mathematical methods in planning, but also 
in the discussion in the Academy of Sciences which preceded the publica­
tion in Pravda in September 1962 of the much publicised article by 
E. G. Liberman, and himself published in Kommunist (lg64 No. 5) a 
powerful statement of the case for economic reform. 

The theory of the optimally functioning socialist economy provides a 
framework for the activities of the optimal planners, which can con­
veniently be considered under three heads, teaching, methodological 
guidance and research. 

To ensure that the knowledge of, and techniques used by, the planners 
rise pari passu with the increased possibilities which modern technology 
is creating, a vigorous programme of education is necessary. Under­
graduate and graduate education in mathematical economics is now 
provided in numerous universities and institutes. In addition the lead­
ing research institutes (such as TSEMI) function to some extent as 
graduate schools by providing opportunities for (higher) degrees to be 
earned. A steady stream of recent kandidats (PhDs) leaves TSEMI for 
responsible posts in the planning apparatus. In 1971 an Institute for the 
Management of the National Economy, whose students are senior 
officials of the central and repu blican Ministries and departments, and 
which teaches, inter alia, the use of optimising tcchniques in planning, 
was opened in Moscow. (It is attached to Gostekhnika.) Academician 
Kantorovich moved to this Institute from the Institute of Mathematics 
of the Siberian branch of the Academy of Sciences, and TSEMI has 
established close links with it. The department of economic-mathe­
matical methods at this Institute is headed by Academician Fedorcnko, 
and research workers at TSEMI arc available to guide the work of 
students at the Institute. 

TSEMI, as the chief research organisation in the field of optimal 
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planning, provides methodological guidance to workers in other 
institutes and departments on how to apply optimal planning to particu­
lar problems. The wide range of its work is indicated by the titles of the 
Methods it has circulated in recent years. They include the two editions 
of the Osnovnye polozheniya optimizatsii razvitiya i razmeshcheniya proizvodstva 
(Basic principles of the optimisation of the development and location of 
production), Metodika po primeneniyu ekonomiko-matemalicheskikh melodov 
dlya operativnogo planirovaniya perevozok gruzov (Method for the utilisation 
of economic-mathematical methods for the real time planning of freight 
transport), Mezhotraslevye rukovodyashchie malerialy po proektirovaniya 
avtomatizirovannykh sistem upravleniya predpriyatiyami (Interindustry guide 
for the design of automated management systems for enterprises­
jointly with Gostekhnika and Minpribor), Tipovaya metodika rascheta 
optimal'nykh planov prikrepleniya potrebitelei k postavskchikam (Standard 
method for the calculation of optimal attachment plans - jointly with 
Gosplan and Gostekhnika), Metodicheskie materialy po sozdan!J'u avto­
matizirovannoi sistemy upravleniya na predpriyatiyakh (l\.fethodological 
material for the creation of automated management systems at enter­
prises) and Osnovnye polozheniya metodiki ekonomicheskoi otsenki prirodnykh 
resursov (Basic principles of a method for the economic evaluation of 
natural resources).1 

The research done in this field can conveniently be considered under 
eight heads: the periodisation of planning, variant calculations in 
planning, the consistency of the plans, tlle optimisation of the plans, the 
relationship between physical and value planning, the provision of 
information for planning and management, the organisational struc­
ture of the economy and improving the functioning of the economy. 

National economic planning is thought of in the USSR as a complex 
system of plans, embracing annual plans, five year plans, a fifteen to 
twenty year general plan and long term forecasts. The optimal planners 
accept this conception, and have done considerable work in all these fields. 

The desirability or making variant calculations in planning, as a step 
in the direction of the calculation or optimal plans, has been stressed by 
the optimal planners, and they provided the technique which enables 
Gosplan's research institute to incorporate variant calculations into the 
construction of five year plans (this is explained in chapter 4). 

The userulness or input-output ror impro\'in~ the consistency of 
planning and its superiority in this respect to material balances have 
been repcatcdly stressed by the optimal planners. They have done a 
great deal orwork on input-output, and durin~ tll(' I~(i(ls this technique 
was incorporated into planning and statistical practicc. In chapter I it 

1 The ' ... ·riling of sudl :\If,thods i~ an:litlg"lIs to thl" "Tiling of the- l'NII)() Guidrlint'J j(l' 
Projrcl E"alllalion (NY l!li~). 
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was argued that input-output, like material balances, is unable to 
ensure the calculation of COilS is tent operational current plans. The main 
gain from the use of input-output in planning has been that it has 
enabled variant calculations of the structure of production to be made 
in perspective planning, and the main gain from the use of input­
output in statistics has been as a valuable source of data about the 
economy. For example, analysis of the 1959 all-Union table provided 
the material for a vigorous critique of the inadequate support which 
agriculture is receiving from industry (Lemeshev [1968]). Similarly, 
analysis of the 1961 input-output table for Lithuania 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.1 

During the 1960s the optimal planners not only performed numerous 
experimental calculations on the optimisation of planning, but actually 
introduced optimal planning into various branches of the economy. 
Two important examples of the implementation of optimal plans are 
given in chapter 4. Another important area for the calculation of 
optimal plans is stock control. 

The optimal planners have persistently argued that the traditional 
planning system suffers from a dichotomy between physical and value 
planning and that it is necessary to integrate the two, to calculate 
physical and value plans simultaneously. Their ideas on how to re­
organise the Soviet system of national accounts so as to facilitate this 
are set out, for example, in Isaev [1969] and Isaev [1971]. 

They have also argued that under the traditional planning system 
the enterprises have to send to the central administrative and statistical 
organs a mass of unnecessary information, whereas much of the informa­
tion which the planners really need, in particular if the new methods of 
economic calculations are to be used, is not available (Chernyak 
[1964]). The optimal planners have devoted considerable efforts to the 
study of information flows in the economy and efforts to improve 
them.2 In chapter 4 it is pointed out that a major result ofthcir work on 
investment planning was an improvement in the information 011 

transport costs available to the planners. In the late 1960s there was 
initiated a major reorganisation of the process of collecting and proces­
sing data in the central planning organs (this is part of the creation of an 
automated system of plan calculations3). The reduction in the un­
necessary information which the enterprises have to transmit to the 

1 Information supplied at interview in Gosplan Lithuania. Vilna (Fehruary .!)67). 
• For examples of such studies sce Fedorenko ['967b], h,lcdovnnie ['!lfiBj. Ekrmomi(hcsArl)'(j 

['970]. or I"legrirovannye ['970]. • Src p. 6!j helow. 
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central authorities, the securing of the information which the planners 
really need, and the replacement of manual methods of data collection 
and processing by electronic data processing have been important fields 
for research and proposals by the optimal planners. 

At the present time a major development in the organisational 
structure of the economy is the creation of associations. The optimal 
planners have supported this and Academician Fedorenko was a 
member of the commission working out the Statute of the association 
at the end of the period. 

The optimal planners are very much concerned with improving the 
functioning of the economy. This involves such questions as the role of 
prices, incentives and credit in the economy. The theoretical basis of 
their ideas on optimal functioning are considered in chapter 5, and some 
specific applications of these ideas are analysed in chapter 6. 

To direct and coordinate work on optimal planning the VSSR 
Academy of Sciences has set up a Scientific Council on the optimal 
planning and management of the economy. This Council has 89 
members and 29 sections, 13 devoted to particular 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 chairman of the Council is Aca­
demician Fedorenko, the Director of TSEMI. 

The mathematical economists completely reject the idea that the 
transition from the administrative economy to the optimally function­
ing economy will be a once and for all process. They concei\'e of it as a 
process stretching over many years, in which the economic mechanism 
and the methods of economic calculation are steadily impron'd, a 
process which some might be tempted to call' piecemeal social engi­
neering' but which Volkonsky rc1crs to as the' deepening of optimisa­
tion '. (Volkonsky [1967] p. 8.) 

In 1970 an editorial article in the journal ofTSEMI (Naurlmo [19io] 
p. 491) explained that: 

'The construction of communism' it is stated in the Thcs('s of the CC CI'SU all 1"( 

hUlldredth (/1lI1ivcrJ(/~)' 'If tilr birth cif Lmill • is our gc'neral perspccti\'(' .... Going along 
the Leninist path the CI'SLT sccs the chief ta,k of the huilding of communism :IS the 
creation of its material·technical hase', One of the ,kcisi\"(' preconditions fi)f the 
fulfilment of this grandiose task is tile transfi)rmation of the existing ('eonol11), 
of the country into an nptiTll:l.lIy ftlllClioTlilll! OIlC. Thi\; n1('all~ the :lchic\TI11l'nl 

of such a high 1r\"("1 of tllC' nr~alli,ati"n alld l'iallllin,C "r "h"i,,1 lahollr that the 
fullest possible utili"alinn oL11IIT"ourl'C'" ill Ill(' in1err'l ... ofr:li ... in,l! Iht !i,"ing standards 
of the working people'. and a"'o :,:\li',J~ ill!! ollH'r rrqllircl1lctllo.; (le sociC'ty. would he 
provide"!. 
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Only a country with a socialist planned economy has the objective possibilities for 
the real optimisation of the national economy. In this is the principal advantage of 
the socialist system over thc capitalist. 

Translorming objective possibilities into reality does not take place and can not 
take place, howc\·er, automatically. It requires a gigantic organisational work .... 

The supporters of the theory of the optimally functioning socialist 
economy are opposed to the idea that the transition to an optimally 
planned economy is simply a matter of creating a network of computer 
centres that will transmit information from the enterprises to the centre, 
and orders from the centre to the enterprises; they also oppose a one 
sided emphasis on the role of the market and value relations at the 
expense of the state plan. 

At the present time extensive work is under way on the develop­
ment of automated management systems. The directives of the 24th 
Congress (1971) on the 1971-5 five year plan clearly state the 
intention: 

To ensure the wide application of economic-mathematical methods, the use of electronic computers 
and organisational technology and means of communication in order to improve the planning 
and management of the national economy. To improve substantially the system of 
accounting and control, to improve statistics. 

To develop work on the creation and introduction of automated management 
systems for the planning and control of industries, territorial organisations, associa­
tions, and enterprises, with the intention of creating an interdepartmental automated 
system for the collection and processing of infonnation for accounting, planning and 
management of the national economy on the basis of a state network of computer 
centres and a unified automated communications system for the country. To provide 
from the very beginning for the organisational, methodological and technical unity 
of this system. 

It is important to be clear as to the relationship between the wide 
application of automated management systems and the transition to an 
optimally planned and functioning economic system.1 The two differ 
in organisation, in personnel and intellectually. The development of 
automated management systems is a state matter, on which work is 
coordinated by a State Committee (Gostekhnika). Optimal planning is 
a field for academic research, on which work is coordinated by a 
Scientific Council of the Academy of Sciences. The people who work in 
the former area are computer and operational research specialists and 
the chief research institutes arc Gostekhnika's all-Union research 
institute for problems of organisation and management (founded in 
1972) and IPU. The people who work in the latter area are mathc-

1 A sympathetic reviewer (TLS [1972]) of Ellman [1971] identified the establishment of 
automated management systems with optimal planning and ascribed the paternity of thl" 
programme for tbe creation of an interdepartmental automated management syst<"rTl to the 
optimal planners. The real position is more complex. 
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matical economists and the chief research institute is TSEMI. The 
stress by the optimal planners on the importance of value relations 
(prices, profit, payments for resources) as guides to efficiency is not a 
feature of the development of automated management systems. The 
two fields are related in the following ways. 

First, the development of management information and control 
systems sometimes incorporates work done by the mathematical 
economists. For example, as explained in the following chapter, the 
work done by Kantorovich in introducing optimal production schedul­
ing into the steel industry is being incorporated into the management 
information and control system Metal!. 

Secondly, one of the departmental automated management systems 
which is being developed as part of the programme for creating the 
OGAS is the ASPR. The project for replacing the traditional methods 
of drawing up plans by an automated system of plan calculations was 
launched in the late 1960s.1 It entails the replacement of the traditional 
information flows between the enterprises and the planners by elec­
tronic data processing, so as to reduce the labour involved in the work 
and to ensure that the planners have all the information which they 
need; the introduction of mathematical planning methods; and the 
control of the planning process by network planning. TSEMI is the 
leading research organisation in this field. 2 The utilisation of input­
output in national, regional and republican planning (an example of 
which is given in the following chapter) and the calculation and imple­
mentation of optimal plans for the development and location of in­
dustries (which is described in the following chapter) are part of the 
development of the ASPR. 

Thirdly, TSEMI is playing a role in the development of automated 
management systems elsewhere, for example in industrial enterprises. 

Fourthly, some of the research workers in the field of automated 
management systems (such as Academician Trapezniko\') share 
TSEMI's view that improving the planning and management of the 
economy requires not just the use of better techniques but also altera­
tions in the economic relations between its parts. 

In some circles the development of automated management systems 
and a unified state network of computer centres ha\'e hypertrophied at 

1 For reports on the ronferencCli held to disCI", Ihi, work 'cc Samnkhin 1'96i] (a report 
of the January '967 conference). (~lIr\'ich 1'9691 (a reporl of the :\la)' '96(1 confrrmcc), 
and Seminllr 11970] (a report ofthr 7\lay 19iO srminarL For a Trporl Clflhc J11rt"ting of the 
Scientific COllllcil on optimal planl1iT1R of 4 Fchnl:1ry I ~fi!1. ill whirh Ihr main items on1he 
agenda was the dcn')npmC"tll ofthr :\SPR. ~r(' "/mu", 11!1(;!1). For a ciC'!'criplion o[thr work 
by a !i.pccialisl at (~(Jsplal1 srC' \'olc-hklw 11!J';nl, 

• TSE;\II's ("OTH"C"ptinn oft}w lhc'oH'tilal ha .. i .. nfthc' ;\SPlt i .. !if'1 oul in Frdorrnko II~i2a]. 
For a popular ('xptl~ilinn '-C'(' Frdflrc'nkn 11~~;'lhl 

I,: rr 
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the expense of the development of economic relations, and the optimal 
planners have persistently argued against this tendency, for the reason 
given on page 57. In other circles the opposite danger is encountered, 
an exaggeration of the role of value relations and an underestimation of 
the advantages of central planning. The optimal planners do not share 
this position. They are the ones who have introduced input-output into 
national economic planning, calculated optimal production schedules, 
optimal attachment plans and optimal plans for the development and 
location of industries. At the October 1970 expanded meeting of the 
Scientific Council on optimal planning Khachaturov argued that the 
adoption of Academician Fedorenko's ideas on price formation might 
lead to open inflation on Yugoslav lines. Fedorenko replied that in his 
conception prices were intimately linked with the plan, and that 
central planning is a major advantage of socialism. (Diskussiya po 
problemam [1971] p. 308.) 

Summary 

The theory of the optimally functioning socialist economy is a theory 
of improved methods of economic calculation and economic reform 
which was developed in the 1960s by TSEMI. It is based on ideas 
derived from linear programming, systems engineering and the experi­
ence of Soviet planning. This theory provides a framework for a large 
volume of research. This research is closely related to, but distinct from, 
the work now under way on a massive scale for introducing automated 
management systems. The adherents of this theory are opposed both 
to a one sided emphasis on the technological aspects of the optimisation 
of planning and management, and to a one sided emphasis on the role 
of value relations at the expense of the plan. 

Appendix Optimal planning and functioning - extracts from Academician 

Fedorenko's speech at the 1966 debate. 1 

WORKING OUT THE PLAN 

The starting point for working out the optimal plan is the data of the lowest levels 
of the economy about their productive possibilities. These data are communicated to 
the adjacent level of the hierarchical system (for example an industry) in the form 
of input coefficients for various possible ways of producing the articles which are 
already produced or which it is intended to produce. In principle the initial choice of 
these articles can be whatever one likes, in particular they can be those actually 
produced in the pre-plan period. The choice, both of the articles, and of their relative 
quantities, will be made more precise in the optimal plan by the process ofsucccssivc 
approximations. Simultaneously with this action by the enterprises the design organ-

1 DiJkusJiya [1968] pp. 13-15 ,\Od pp. 23-.}. 
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isations inform their higher organ of all the variants of new technically possible 
decisions. The questions what will be the volwne of output by these new methods, 
where and when the new enterprises will be built or the existing ones reconstructed, 
will be solved in the optimal plan. 

At the level of the industry the intra-industrial constraints (the relations between 
enterprises) on the output and conswnption of various kinds of products are analysed, 
the physical indices for the enterprises are aggregated, and possible ways of carrying 
out production are established. 

The information of the industry is transmitted further, to a higher level of the 
hierarchy. In a three level scheme this would be the national economy as a whole, 
in a four level one some level intermediate between the industry and the economic 
system as a whole. At this level the inter-industry constraints on the production and 
consumption of the outputs of the industries are determined. In this way all the 
conditions necessary for the calculation of the first variant of the plan at the highest 
level of the national economic system have been met. They are, the availability of the 
technological coefficients, the inter-industry constraints and the national economic 
optimality criterion for the development of the economy. As a result of the solution 
at the highest level of an extremal problem the aggregated physical indices (the 
resources conswned and the output produced) and the corresponding prices, for each 
industry, are determined. These prices show the increment to the optimality criterion 
resulting from a small alteration in the given constraint. 

On the basis of these prices the industry solves its local problem for the maximisa­
tion of profit. Similar interrelations exist between the industry and the enterprise. In 
accordance with the optimal prices' handed down' by the industry, the enterprises 
solve their optimisation problem for the ma.ximisation of profit and obtain a variant 
of the plan which harmonises their interests with the interests of the higher 1c~\'e1s 
and the whole national economy. This is how the local optimality criterion is har­
monised with the national economic optimality criterion. If such harmonisation does 
not occur, then either an optimal regime for the functioning of the whole economy 
can not be maintained, or the wide interference of the higher organs in the activity 
of the lower levels of management will become inevitable, i.e. purely administrati\'e 
methods of management will become primary. 

It should be underlined that finding the optimal variant of the plan requires not 
one but several cycles of calculations. The variant of the plan calculated by the enter­
prise in accordance with the system of prices received in the first cycles is communi­
cated to the higher level, which on the basis of this data again solves an cxtremal 
problem (this is the second iteration). Similarly at higher le\'els of the national 
economy. As a result of such successive calculations (iterations) (on rapid elC'Ctronic 
computers it is possible to do this in a comparath'ely short period) th" optimal 
national economic plan, which takes account of the social goal formulatro at that 
level and also of the available material natural and labour resourc('s and tt'ehnical 
knowledge, is found. 

OPTIMAL PRICES 

It follows frol1l Ihe schemc of optimal planning jllSI ollllinrd Ihal rach Ic\'('1 of the 
national economy recci\'es from Ihr high!'r Irvrl. at rach slep in the ilrrative 
process, prices lilr ils OlltPlltS. priccs which 10 somr nlrlll or nlhrr arr aggregaled. 
This gi\'es Ihe cnrrrspnndin~ le\'eI. and in parlicnlar Ihr rnlaprises, ddinite scope 
for ex('rcisin~ Iheir iniliali\'r. llsin~ Ihe prices or Ihr oplimal plan, the economic 
obj('cls on IIH' sall\(' "·\'d rslahli,h clin'cl conlarls. ami makr morr prreise the a<.~orl­
menl. '1l1alily ami Ihr priers Ilwlll,r,,"rs (wilhin Ihe limils of Ihe a!o!"gregatro oplimal 
prie!'s) lill' Ihl' IIlnn'TO", kilHb or 0"11'"1 prnclIIn'cI, l "HI,'r Ihesr conditions Ihe 

]-2 
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enterprises will be interested in the introduction of new technology, of new more 
technically progressive methods of production, because this will increase the valuation 
of their work and hence their incomes. 

It is absolutely clear that all the levels of management, other than the highest, 
cannot be directly guided by the national economic optimality criterion. They need 
more partial indices of the value of all the types of resources which fall in their field 
of activity, i.e. prices of resources. If these prices are determined a priori and do not 
reflect the actual influences of each resource on the general goal of the socialist 
economy, do not characterise the real contribution of each resource to the satisfac­
tion of the needs of society, then such prices cannot serve as an instrument for taking 
correct economic decisions. Consequently without optimal prices it is possible to 
harmonise efficiently centralised and decentralised management of the economy. 

Striving to ma.ximise profit under conditions of the operation of a system of prices 
of the optimal plan, the enterprises independently, without superflous tutelage by the 
higher organs, decide the most important question of their economic activity, 
simultaneously putting into practice the optimal plan for the development of the 
whole economy and making their contribution to the national economic criterion .... 

PAYMENT FOR RESOURCES 

The norms of payment for assets, natural resources (rent) and also for the utilisation 
in production of workers with scarce skills, should find expression in prices. For ex­
ample if a price for water resources had been established in Kazakhstan, which took 

,account of the limited resources of water in that region, the requirements of the popu­
lation and the costs necessary for increasing water resources, then obviously the 
location there of chemical plants would have turned out to be objectively 
inexpedient. 

Unfortunately we still often use natural resources irrationally. Take oilfields. There 
are many cases where wells are abandoned which retain up to 50 % or more of their 
oil reserves. If, however, we were to approach natural resources from the standpoint 
of society as a whole and introduce payment for natural resources, then it would be 
clear in which case it makes sense to abandon deposits not yet exhausted, and in 
which cases their exploitation should continue. 

An important conclusion of the theory of optimal planning is the need to establish 
a valuation of the labour of a worker which shows what quantity of consumer goods 
the worker should receive from the point of view of creating the conditions which 
allow him to make the biggest contribution to the optimality criterion. Consequently, 
now, when the measurement oflabour costs takes place only via wages, only one side 
is taken account of in prices, the side connected with the direct participation of man 
in production. The other side, connected with the cost of training cadres, is not taken 
into account. 

Therefore in the same way that prices of the optimal plan will be introduced for 
material and natural resources, the valuation of workers should be introduced. This 
will create the possibility, of estimating the real national economic efficiency of 
various technical variants (for example the choice between capital intensive and 
labour intensive variants taking into account the expenditure ofrcsourccs and timc on 
the training of cadres), and of requiring from economic objects payment for thc 
utilisation of workers of various qualifications and thus stimulating them to thc best 
utilisation of workers, on the training of whom large sums and much timc havc bccn 
spent. It may be that then the problcm of the utilisation of qualificd engineers as 
workers or technicians and other similar problems would bc solvcd in a diffcrcnt 
way from now. 



4. CAN THE OPTIMAL PLANNERS 

HELP IMPROVE THE METHODS OF 

ECONOMIC CALCULATION? 

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 approxi­
mately . .. 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 precision 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 %. 

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 insignificant cost of the calculations. 
Secondly, one may expect the application of this 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 % but every 1/10 of a per cent is an immense sum. 

L. V. Kantorovich (Nemchinov [1959] p. 2i6.) 

The optimal planners have made a large number of contributions to 
improving the methods of economic calculation used in the USSR, 
ranging from the use of linear programming to raise the efficiency of 
attachment planning (by TSEMI), to the calculation and utilisation of 
the opportunity cost of fuels when calculating which type of electric 
power station to build (by the Siberian Energy Institute and Energo­
set'proekt). In order to examine the significance of their work it is 
proposed to examine four areas in which they have made contributions, 
variant calculations of the structure of production in medium term 
planning, production scheduling, investment planning, aIHi the 
determination of fuel costs in the electricity industry. The first is an 
application of input-{)\Itp\lt, and the others arc applications of linear 
progra mmi ng. 
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Table 4. I. Structure of the national iTlcome for 1970 (in %) 

Variants 
Components of the 
national income 11 III IV V 

Consumption 75.2 73-8 72.4 71.0 6g.6 
Im'cstment 24.8 26.2 27.6 2g.0 30.4 

Of which industrial 
fixed capital formation g.o 10·5 12.0 13·5 15.0 

Table 4.2. Average growth ratcfor 1966-70 (in %) 

Variants 

u III IV V 

National income 5.6 6.1 6.6 7.1 7·5 
Consumption 6·7 6.8 6.g 7.0 7.0 
Investment 2·5 4.1 5·7 7.25 8·7 

SOURCE: Efimov [lg6ga] pp. log-II. 

VARIANT CALCULATIONS OF THE STRUCTURE OF PRODUCTION 

IN MEDIUM TERM PLANNING 

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

X = (I-A)-lT 

Assuming that A is given, X can be calculated for varying values of T. 
Variant calculations of the structure of production were not under­
taken with material balances because of their great labour intensity. 
Variant calculations have a useful role to play in medium tcrm planning 
because they enable the planners to experiment with numerous 
alternative growth paths and pick the best. The first major use of 
variant calculations of the structure of production in Soviet national 
economic planning was in connection with the 1966-70 fivc ycar plan. l 

1 The work done by Gosplan's research institute in working out a planning input-output 
table for Ig70 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, go\'("rnmcnt 
expenditure and the input-output coefficients for '970 were estimated, and used to caku­
late variants of the outputs of the main industries in '970. Interesting f('atures oflhe SO\·iel 
work were the reliance on estimates by specialist institutes, rather than on extrapolation, 
for estimales of the planning input-output coefficients; and the large numher of ind"slri," 
distinguished in the Soviet planning input-output tahle ('30). 
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Table 4.3. Output of steel on various assumptions 

Production of steel in 1970 
(millions of tons) 

109 

11 

115 

Variants 

III IV 

121 128 

Table 4+ Average growth rate of selected industries, 1966-70 

Variants 

11 III IV 

Engineering and metal working 7. 1 8.2 9·3 10·4 
Light industry 6·3 6.6 6.8 7.0 
Food industry 7. 1 7·3 H 7·5 

V 

V 

11.4 
7.2 
7.6 

Gosplan's research institute1 analysed the results of various possible 
shares of investment in the national income for 1966-70. It became 
clear that stepping up the share of investment 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 output would be producer goods). 
The results of the calculations are set out in tables 4.1 and 4.2. A 
sharp increase in the share of investment in the national income in 
the five year plan 1966-70 would have led 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 (with a five year plan period).2 What is 
very sensitive to the share of investment in the national income is the 
output of the capital goods industries, as tables 4.3 and 4.4 show. 
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 
investment, speeding up of the growth rate of the economy as a whole, 
does not provide a marked increase in the growth rate of consumption. 
This conclusion, clearly, has an important scientific and practical 
importance.' (Efimov [lgGgb] p. G.) 
1 Considerable work on nume-fieal dynamic intrrindustry mode-Is, :1110 the-ir lItili!O.1tion in 

planning. particularly for the stuo), of :lhrrnali\'C' dc\'cinpJl1C"nt path!i>. has also bcen donI: 
at IEOPP, in coll:li>oration with (;osplan. A summary, with r('fcrrl1c~, is in Aganbcgyan 
[i<l7 o I pp. 00'21 :1· 

2 A siTl1ilar resull hold" ill the FrldTll:lll mode'!' In hoth c;'\"("~ it r{,~\lll." largely from Ihe time 
period cOII"idcn'd, \\'here the 11,,(, ill' inpul 0I1Ip1l1 (,Ilablr~ OIlC' In ~o heyond macroe 

ecol)omic Illndds i'j Ihat il ('II;\h"'" nil!' In cnn~id('r the dkd of dilkrrnl l1l:lcro-C"conomic 
variants IIllt jll<;1 (lll TlIano-('( ClIlOl11i( \'ariahles \~IH h 'Pi ('on~Ul1lptiOIl) hut aho on particular 
industri(·". i,e, nil I Ill' ~tn\( 1111'1' Ill' prndUftioTl. 
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Conelusion 

The mathematical economists have enabled a new type of economic 
calculation to be performed, i.e. variant calculations of the structure of 
production in medium term planning. Such calculations have a useful 
role to play in national economic planning. 

PRODUCTION SCHEDULING 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 (Kantoro­
vich [1960b] pp. 410-19). From a mathematical point of view the 
problem of optimal production scheduling for tube mills and rolling 
mills in the steel industry, which was tackled by Kantorovich in the 
1960s, is very similar to the Plywood Trust problem, the difference 
lying in its huge dimensions. 

The problem arises in the following way. As part of the planning of 
supply, Soyuzglavmetal, after the quotas have been specified, has to 
work out production schedules and attachment plans in such a way that 
all the orders are satisfied and none of the producers receive an im­
possible plan. Traditionally this was done by production schedulers. 
They received the orders, on each of which was the address of the 
consumer and the content of the order (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 pro­
duction 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 it. He 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 
production schedules and attachment plans drawn up in this way were 
optimal. Indeed, there was a presumption 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 was headed by 
Academician Kantorovich) of the Institute of Mathematics of the 
Siberian branch of the Academy of Sciences, to apply optimising 
methods to this problem. The chief difficulties were the huge dimensions 
of the problem and the lack of the necessary data. About 1,000,000 
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orders, involving 60,000 users, more than 500 producers and tens of 
thousands of products, are issued each year for rolled metal. Formu­
lated as a linear programming problem it had more than a million 
unknowns and 30,000 constraints. It was possible to solve a problem of 
this size with the help of a special algorithm developed by V. 1. 
Shmyrevii. Collecting the data took about six years. Optimal produc­
tion scheduling was first applied to the tube mills producing tubes for 
gas pipelines (these are a scarce commodity in the Soviet Union). In 
1970 this made possible an output of tubes 108,000 tons greater than it 
would otherwise have been, and a substantial reduction in transport 
costs was also achieved. The scientific research institute [or the tube 
industry has estimated that in 1973 the application of optimal produc­
tion scheduling should enable the output of tubes to be 600,000 tons 
greater than it would otherwise have been. Work is under way on 
extending optimal production scheduling to other products, such as 
sheet steel. l 

The introduction of optimal production scheduling into the work of 
Soyuzglavmetal is only part of the work initiated in the late 1960s on 
creating a management information and control system (' Metall ') in 
the steel industry. This is intended to be an integrated computer system 
which will embrace the determination of requirements, production 
scheduling, stock control, the distribution of output and accounting. 
This corresponds to the aspirations of Western business firms, where 
operational researchers recognise the need to 'design a system for 
computer operations which will accept customers' orders, carry out the 
initial planning calculations, produce schedules for each of ten pro­
cesses, allocate steel to orders, progress the orders and initiate appro­
priate action when there are departures from the plan'. (Acton [1964.] 
p. 322.)2 Research work in this direction began in the late 1960s. (The 
leading research organisation in this field is IPU.) In December 1971 
the general outline of the project was approved by the scientific­
economic council of Gossnab, and work on implementing it is under 

1 The use of linear programming for production scheduling is a classic example of linear 
programming, of which there arc many I'xamplcs in the capitalist countries. In BlSRA 
terminology the Soviet work would be described as • forward loading' rather than 
'production scheduling', because it is concerned with quarterly rather than daily produc. 
tion planning. (IJISRA is the nritish Iron and Steel Research Association.) 

\Vhat distinguishes the Soviet work from that in \\'",tern firms is that in the USSR 
optintal production schedules nrr. brin~ wnrkrd out :lnd illlplcrl1cntrd for all lhr: output 
of particular products. er/iris /Jarihw, the- drn"ntr;tli~atiot1 nf prOtiuction ~rhrouling is 
bound (0 b(' less cOldent (h:ll1 crrltr:l.lisrd prodllction ~rhrc:I\llin~. in ("xactly the !'lame way 
that in a classical inlcrnatinnal tracir Illndrl frrr Ir"dr is bound 10 en~tlrC' ~Trat("r world 
w('lfaf(~ than :lutarchv. 

I Such a sy ... tC'l1l was aJ~'ncat("d f()r British :'>Ird firm:'> hy l:artwright ll~l'-lll. For a drscriprion 
ora hypothetic;]1 sy:'>lclll oflhis type scc IllIdge- !Iq(l!ll dlaplrr 14. For a dC'Scription ofthC' 
analogous system at the Park (;arc plallt or the n~c src \",'1(isworrh 11969]. 
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way. The extent to which, in l\tletall, attachment planning should be 
decentralised, and the role of the local supply organs, are unclear 
(Aven [1968], Greshnev [1969]). 

Evaluation 

It is important not to confuse the 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 proportion of orders 
are ch:l.I1ged between the submission of orders and receipt of the metaJ.l 
As a result of such simplifications, the actual saving in 1970 was only 
108,000 tons, although the calculated saving was 200,000 tons. The 
difference was accounted for by the non-availability of the billets that 
would have been required to roll the additional tubes. Similarly, the 
calculations assume an unlimited market for all types of product, which 
in many cases is an invalid assumption. They also assume that the 
indents of consumers reflect their real needs, which is often not so, as 
explained in chapter I. The production schedulers do have detailed 
knowledge of the real needs of consumers and the real possibilities of 
producers, which may well be more reliable than the information avail­
able to the compilers of' optimal' plans. For example in practice there 
is some substitutability in requirements and for some scarce products 
the production schedulers can suggest alternatives to the consumer in a 
way not open to the compilers of 'optimal' plans. In addition, if a 
shortage does arise, the production schedulers know the relative priority 
of the specified quotas. They also know the quality of the output 
produced by various enterprises and required by various users, and the 
long term contacts which exist between producers and consumers. 

Because of the substantial divergences between the problem of 
production scheduling and attachment planning facing Soyuzglav­
metal and its representation by a linear programming model, several 
writers have suggested that the most useful approach to improving the 
traditional methods of production scheduling and attachment planning 
is a heuristic one (Lerner [1969]). Some experimental calculations 
have been performed in which heuristic programming has been applied 
to the work ofUkrglavmetal (the Ukrainian section ofSoYllzglavmetal), 
and they showed a useful increase in efficiency compared with the 

1 This is a serious problem. A major reason for it is that, as explained in chapter I, orders 
for inputs have to be sent in before the production plan i. known. 
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plans drawn up by Ukrglavmetal using the traditional methods 
(Mikhno [1971]). 

It is important to bear in mind that improving the efficiency of 
production scheduling does not eliminate the wastes explained in 
chapters 1 and 2. For example in October 1971 it was still necessary for 
a writer in Pravda to deplore the fact that the assortment of rolled metal 
products and their weight were substantially different from that re­
quired by the national economy because they were planned in tons. 

The metal workers produce about 1500 varieties of rolled metal, but we must have an 
assortment at least twice that large. Items that are especially scarce include thin rod 
and sheet and thin walled pipe - i.e. the types of products whose manufacture entails 
considerable labour but yields little in terms of weight. Under the present' tonnage' 
system of accounting for the metal-workers' work, the production of these items is 
always linked with a 'deterioration' of the metalworkers' indices. (Parfenev [1971].)' 

It turned out, however, that the use of computers in planning the steel 
industry had a major advantage in addition to enlarging output by 
making better use of productive capacity. It enabled the degree of 
aggregation of requirements during the planning process to be reduced, 
and hence reduced the divergence between output and requirements. 

Conclusion 

An improvement in the efficiency of production scheduling is the 
contribution which the mathematical economists have made to the 
introduction of a management information and control system in the 
steel industry. 

INVESTMENT PLANNING 

Yushkov's paper was primarily concerned with what are now known as 
investment criteria. It was concerned with emphasising that there is 
generally a choice between alternative ways of meeting a given output 
target and that it is desirable to choose the most efficient onc. Referring 
to Yushkov's paper, Kantorovich has written that 'Already in the 1920S 
the problem of" the efficiency of investment" was posed with sufficient 
precision.' (Kantorovich [197ob] p. all.) Novozhilov, Lur'e and 
Kantorovich devoted great efforts to developing the theory and working 
out practical policy proposals designed to ensure the selection of the 
most efficient way ofmceting givcn output targets. Neither the methods 
actually llsed in planning practice from thc 1!)2llS to the 1960~, 1101' the 
1960 official method, nor till' ,!)(i!) second edit ion, meet the requirements 
or the optimal planners, becalls!' they do nnt ellSllre the choice or the 

1 At the ('I1I("rprisf~ IC'n-) Ihi ... apl)('.'r~ .1" a crilfTillll prllhkm. and al .he national le-vd as 
an aggrrgation prohlnu. 
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most efficient investment variants. It seems likely that under the 
influence of the optimal planners and of Western theory and practice, 
the Soviet official method will gradually make the transition from the 
recoupment period to discounting methods, as has already happened in 
Czechoslovakia and Poland. (Nuti [1970], [1971].) Already the 1969 
edition recommends a uniform coefficient of investment efficiency (with 
exceptions in special cases) rather than one differentiated by sectors. 

The practical importance of the non-optimality of the official invest­
ment criterion depends on the extent to which any criterion, once 
promulgated, is actually used, and the sensitivity of the efficiency of 
investment to the criterion, rather than, say, to the data available or the 
economic mechanism. The use of a criterion to rank possible investment 
projects is only a small part of the investment process. 

The optimal planners have not just confined themselves to making 
suggestions for improving the official method, but have themselves 
worked out and implemented on a large scale an entirely new method 
for calculating investment plans, the calculation of optimal plans for 
the development and location of industries. 

The classic problem to which this new method has been applied is 
that of minimising the cost of meeting given output targets. This is an 
application of the open transport problem (first suggested by Yudin 
and Gol'shtein in 1960) to a future date. The demand for the product 
concerned is taken as given, and it is sought to satisfY this demand at the 
lowest cost (transportation, production and capital), the variables 
being 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. Another problem to which this new method 
has been applied is that of using given output, and given resources for 
expanding output, in the most efficient way. 

The easiest way of explaining what has been done in this field is by 
summarising two such studies which have actually been applied in 
planning practice: first, the calculation of an optimal plan for the 
development and location of the cement industry, which is an example 
of the first problem;1 secondly, the calculation of an optimal plan for 
the structure of production of plastics, which is an example of the 
second one. 

1 For an analogous study of the Brazilian steel industry see Kendrick [1967a], [1967b]. 
Whereas the Soviet calculations have been used in planning, Kendrick's calculations have 
remained purely paper calculations. For'ananalogous studyofthe Hungarian cotton industry 
see Komai [1967] pp. 51-73. The Hungarian study concentrated on the development side 
of the problem and neglected the location aspect (which is very important in a huge 
country such as the USSR, but much less so in Hungary). 
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Optimisation of the development and location of the cement industry 
Economic background. The cement industry is growing fast. In 1965 out­
put was 121 times greater than in 1940. The cost of production of 
cement shows a wide dispersion by regions, ranging from 78 % of the 
all-Union mean in the Ukraine to 136 % in Central Asia. (These 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 enterprise. 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 ofless 
than 30 tons p.a. per thousand roubles of fixed capital. Seven regions 
which in 1960 produced 47 % of the cement are cement surplus regions, 
nine regions with 3 I % of production are deficit regions, and the 
remaining regions have a surplus in 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 the closed transport model, 
reduced this by 8.95 milliard ton km, i.e. about 30 %. The calculated 
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 
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 in\"(~stment cost of each plant 

and each variant of capacity, 
d the distance and cost of transporting cemcnt from production points to consump­

tion poin ts. 
The totality of these indiccs forms the initial data which are fed into th(' cOl11put('r. 

The reliability of the rC.5uits depcnds on how correctly Ih('$1' indic('< al"(' d('lcrminl-d 
and it is precisely in Ihe calculation of Ihe inilial dala Ihal Ih .. ,::reale<1 difliculti('s 
exist. Logino\" [I g68J pp. 28 "g. 

The perspecti\"(~ requirement f(lr cem('nt will he determined by the 
volume of building work, with allow;lnce fill' technical pmgress. The 
volume of building work over the n('xt ten years is not known. ,.yha! is 
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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 were 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 expanded further (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 productive capacity was 
more than twice the estimated requirements 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 utilisa­
tion of existing infrastructure is often insufficiently taken into account. 
In order to make capital and current costs comparable a norm of 
investment efficiency of 0.17 (which corresponds to a recoupment 
period of 6 years) was used. 

There are several ways of calculating transport costs, and variant 
calculations were undertaken. 

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 I ton of cemenf 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 output of cement at each plant, and 
d transportation scheme. 

which minimise total costs. 
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Included in the calculations were 121 productive enterprises, em­
bracing 166 positions (45 factories had two 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 = I ... m) 
j is an index signifying a consumption point (j = I ..• n) 
n is the number of consumption points 
T1, is an index signifying a variant of capacity at the ith production 

point (T1, = I ••• k1,) 
k1, is the number of capacity variants at the ith production point 
ap is the quantity of cement which can be produced at the ith point 

using the Tith capacity variant 
bi is the requirement for cement at the jth consumption point 
C[I is the current cost per unit of cement produced at the ith produc­

tion point using the 1ith capacity variant 
Tij is the cost of transporting a unit of cement from the ith production 

point to the jth consumption point 
E is the coefficient of investment efficiency (the reciprocal of the 

recoupment period) 
Xii is the unknown quantity of cement to be delivered to the jth 

consumption point from the ith production point 
Xi is the unknown capacity of the ith production point. 

The problem is to find values of Xii and Xi such that total costs 
111. n m. 

1 1 Xij Tii + 1 (Ci + E Ki ) (where C; and K; are the current and 
i=1 i=1 i=1 

capital costs corresponding to the chosen capacity variant Xi) are 
minimised, subject to the conditions 

n 

1 Xij ~ Xi I = I ••• m (I ) 
i-I 

(i.e. the total quantity of cement delivered to all the consumption points 
from the ith production point eannot exceed the capacity of the ith 
production point) 

711 

2 Xij = hj j=I ... 11 
;..-1 

(i.e. the total quantity of cement recc-in'c1 hy the jth consumption 
point from all the production poiuts equals the given requirements at 
that point) i oc I .•• lI1;j = I •.. 11 (3) 
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(i.e. the deliveries must be non-negative) 

Xi = one of the values at'. (4) 

For the results to be interesting it is necessary that there should be 
values of ai' for which In n 

~ ar' > ~ hj 
i-I j-l 

(i.e. the quantity of production which it is possible to produce must 
exceed requirements - preferably substantially). 

Results. 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 small number ofiarge factories, rather than treating it 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.) 

Ana!Jsis of results. A feature of these calculations was the great use made 
of sensitivity analysis. 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 of 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. 

Optimisation of the structure of production and utilisation of plastics 

The problem. In the late 1950s, especially at the May (1958) Plenum of 
the CC, a campaign was launched for the rapid expansion of the 
chemical industry in general and of the plastics industry in particular. 
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It was clear that there are many fields in which the use of plastics is 
more efficient than the use of traditional materials. There are many 
types of plastic, and the planners had to determine what was the best 
structure of production (i.e. the relative quantities of the different 
types) as a basis for investment planning. It was also clear that for many 
years to come the quantity of plastics available would be insufficient 
to use them in all the applications where they would be cheaper than 
traditional materials. Hence the planners were faced with the additional 
problem of deciding in which fields plastics should be used. 

The optimal planners suggested that here was a problem where the 
application of optimal planning could bring about substantial savings, 
and in the 1960s extensive research was undertaken to calculate 
optimal plans for the production and utilisation of plastics for 1970 
and 1975 (Val'tukh [1965], Osnovnye [1969] pp. 194-206, Ioffe [1971]). 

Analysis of requirements for plastics showed that some needs (type 1 
requirements) could only be met by plastics, while others (type 11 

requirements) could be met either by plastics or by traditional materials, 
the substitution of the former bringing about a reduction in costs. The 
problem was to use the capacity of the plants currently in operation or 
under construction, and the resources available for investment, in such 
a way as to maximise the saving from the substitution of plastics for 
traditional materials in the planned year. Assuming that all type 1 
requirements will be met, which plastics should be allocated to which 
type 11 uses? 

Notation 

type of plastic (i = 1 ... m). The assortment considered was 
determined in accordance with the Chief Administration for 
plastics of the Ministry of the Chemical Industry. 

j possible use for plastics (j = 1 ... n). The list of uses was 
determined in accordance with the Chief Administration for 
plastics of the Ministry of the Chemical Industry. 

XI) unknown volume of type 11 consumption of the ith plastic in 
thejth use. 

at} economic efficiency of the ith plastic in the jth use. This is 
defined as the difference between the cost of producing- a unit of the 
jth output using the ith plastic and using the traditionalmatrrial. 

Pi} full requirement (i.e. type 1 + type 11) of the jth lIse for the ith 
plastic. 

di} the type 1 requirements of the jth use filr the ith plastic. 
Qi the volume of production or tll<' ith plastic. 
Tkt amollnt of the kth scarcl' IT,oun'!'S (~.g.;1 scarce material) needed 

It)r the productiol1 or a ullit or the ith plastic (~ --~ I ... J."). 
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Rk quantity of the kth scarce resource available for the production 
of plastics. 

c· • 

c 

f3 U'j 

investment required for the production of one ton of the ith 
plastic. 
total investment resources available for the development of the 
plastics industry. 
the volume of production of the ith plastic at existing enterprises 
and enterprises which are already under construction. 
the rate of substitution between the plastic which is cheapest in 
thejth use (i), and one unit of another type (i'), which enables the 
same output to be produced. For example, suppose that a certain 
quantity of cold water pipe requires 30,000 tons of polyethylene pipe 
(this is the cheapest material), or 40,000 tons of pvc pipe. Then 

Pii'j = 3 0 ,000/40 ,000 = 0·75 

'Yii') coefficient which measures the extent to which it is possible to 
substitute an alternative plastic (i') for the ith plastic in thejth use. 
For example, suppose that the jth use is electric power station 
equipment. The cheapest material for this use is phenolplastic. Some 
kinds of electric power station equipment can use polystyrene. 
Assume that it is possible to substitute polystyrene for up to 80 % of 
the requirement of phenolplastic. Then 

'YWJ = 0.8. 

JyJathematical formulation. To find the values of Xij (i.e. the volumes of 
type JI requirements that wiII be satisfied) in such a way as to maximise 
the gains from using plastics 

Subject to the constraints that 
A 

(r) 

Xij falls between an upper limit determined by the possibilities of 
efficiently using the ith plastic in the jth use 

and a lower limit determined by the output of plants already in opera­
tion or under construction 

n 

~ b;- L djJ , 
j-I 
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B 

the investment required be less than or equal to the investment avail-
able, m 

L Ci(Qi-bi) ~ c (4) 
i-I 

( Q i = i dij + I Xii) 
i-I i~1 

c 
the scarce resources used should be less than or equal to the scarce 
resources available 

D 

111. n 

LTki L Qij ~ Rk 
i-I i-I 

(5) 

the output of each kind of plastic should grow or remain stationary (but 
not decline) (6) 

Ifit is possible to substitute some other plastic (i') for the ith plastic in 
thejth use, condition (2) takes the form 

(2a) 

fJii'iXi'i ~ 'Yii'i(Pij-dij ); (i,i' = I .. ,m,j = I .. . n) (2b) 

(2a) and (2b) can be illustrated as follows. 
Assume that in the production of the jth article onc could use 100 

tons of plastic I (PI i = 100), which is the most efficient plastic in this 
use, The minimum level of requirements for this plastic is 10 tons, 
i.e. dl1 = 10. 30 % of the requirement for plastic I in the jth use can be 
met by the (less efficient) plastic 2, 25 % by plastic 3. In other words, 
'Y12j = 0·3, 'Y13j = 0.25· Let fJ12j = 0·7 and fl13j = 0·5· The type 11 

requirement of thejth use (PI j - d1 j) = (100 - 10) can be met by three 
types of plastic, XI j tons of plastic I, X2j tons of plastic 2, and .\'3 j tons 
of plastic 3. Expressed in terms of tons of plastic I cqui\'aIrnt, the 
constraint on the uppcr level of requiremcnt for plastic in the jth use is 

Xlj +o.7 X2j +O.5 Xaj :<:; (100 -10). 

(This corresponds to (2a).) 
The quantity of plastic I for which plastics 2 and 3 can he substituted 
is constrained by the coefficient ')'. 

(l.7 X2j :<:; 0.3 (lnn-- In) 

0.:) XOf ': Il.:.?;j \Ion -- loL 

(This corresponds to p").) 
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Table 4.5. Optimal output of plastics for varying volumes of investment 
(as % of output with minimum investment variant) 

600 9 00 1200 150 0 1700 
(millions of roubles) 

Block polystyrene 102 130 
Shock resistant polystyrene 100 100 
Polystyrene for foam 102 116 
Low density polyethylene loB 116 
High density polyethylene 100 101 

Polyvinylchloride 188 265 
Phenol resins 103 106 
Phenol e.",trusions 149 149 
Carbamide resins 100 106 

Table 4.6. Optimal utilisation of glass plastics 
(as % of full requirements - P 1.1) 

Efficiency 
(aiJ) Minimum 

roubles/ requirement 
Consumer ton (diJ) 

Heavy, energy and 
transport engineering 760 14·4 

Agricultural machinery 5,300 14.6 
Electrotechnical industry 4 10 15.0 
Shipbuilding 600 14·9 
Railway carriage building 120 14.8 
Construction 3,840 100.0 
Other uses 9 00 3 1.5 

143 174 174 
143 21 9 223 
224 224 233 
162 163 177 
107 110 144 

265 265 265 
106 106 106 

149 149 149 
106 106 106 

Variants of production 

2 3 4 

14·4 14·4 100.0 100.0 

100.0 100.0 100.0 100.0 

15.0 15.0 15.0 66·7 

14·9 14·9 15.6 100.0 

14.8 14.8 14.8 14.8 
100.0 100.0 100.0 100.0 

34.8 89. 1 100.0 100.0 

5 

100.0 

100.0 
100.0 

100.0 

100.0 

100.0 
100.0 

Results. The results of the calculations were figures for the optimal out­
put and use of the different kinds of plastic, and shadow prices for the 
resources and the plastics. Some results are set out in tables 4.5, 4.6 
and 4.7. 

Given the optimal production figures, the research workers at TSEMI 
went on to determine the location and capacity of the plants necessary 
to produce the optimal production programmes (this was analogous 
to the calculations for the cement industry described above) and the 
order in which they should be constructed. 

Anarysis of results. The opportunity costs data provided by the optimal 
plan calculations are useful as a guide to chemical engineers, technolo­
gists and designers as to where particular plastics should or should not 
be used. For example, given that the efficiency of using plastics derived 
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Table 4.7. Opportunity cost of plastics (roubles/ton) 

Variant of im'estment 

950 1150 13 10 1550 
Type of plastic (millions of roubles) 

Phenol resins 470 350 312 255 
Low density polyethylene 1,240 940 830 670 
High density polyethylene 2,800 2,150 1,920 1,560 
Polyvinylchloride 1,060 790 705 560 
Polyvinyl spirit 6,350 '\-.750 4,250 3,450 
Plastics derived from cellulose oils 8,400 6,300 5,600 4.550 

SOURCE: Ioffe [1971] pp. 75-83. 

from cellulose oils is generally 1000-1200 roubles per ton, it is clear that 
most possible uses for them are inefficient. These opportunity costs are 
also useful as guides to where effort should bc devoted to improving 
the initial data. Suppose that in most uses the efficiency of using low 
density polyethylene is 1800-2400 roubles/ton, and the investment 
variant chosen is 1150. The large gap between the opportunity cost 
(940 roubles/ton) and the efficiency of utilising the plastic (1800-2400) 
suggests that even a substantial error in determining the efficiency of 
utilising low density polyethylene would not affect the optimal plan. On 
the other hand, if the efficiency of utilising a particular plastic is 650 
roubles/ton, and its opportunity cost in the optimal plan is 640 roubles/ 
ton, then a small change in the initial data might affect the optimal 
plan, and efforts to improve the data on the efficiency of using that 
particular plastic would be useful. 

Utilisation of the results in planning 

The cement calculations were done in stages in 1962-9 and served as a 
basis for the plans of the cement industry in the five year plans 1966-70 
and 1971-5. The plastics calculations were embodied in a joint report 
of TSEMI and the Chief Administration for plastics which was pre­
scnted to the Ministry of the Chemical InduslI),. It was examined and 
approved by the Ministry and utilised in the 1971-5 plan for the 
chemical industry. 

This new method of compiling investment plans worked out by the 
optimal planners quickly became an integral parI of planning practice. 
As a result of the favourahle c\"aluation of thl' I'xpnimcntal work of the 
early 1 960s, in the spring of 1!)1i6 Gosplan issued a special order re­
quiring the compilation of optimal plans fiw the development and 
location of the indllstry in several tens of industries, and at the begin-
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ning of 1968, when work on the 1971-5 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 optimal methods. In 1970 Chernyavsky stated that 
in the near future all investment projects would be based on optimal 
plans (Chernyavsky [1970]). 

Evaluation 

The six main issues which have arisen in the course of this work are: 
the availability of data, the extent to which the models of the optimal 
planners reflect reality, the relationship between the optimal plans of 
the separate industries, the size of the savings resulting from this new 
method, the influence of the calculations on the decisions actually 
taken and the relationship between the calculation of optimal plans 
and the expansion of khoZTaschet. 

In the section concerned with the use of mathematical models of a book 
on improving planning written by some officials of Gosplan it is stated 
that: 

the information required for models, optimising the utilisation of resources, is not 
readily available, and it is necessary to gather it separately. It is this work which 
occupies at the present time not less than 80 % of all the work involved in solving such 
problems, and for complicated problems - go %. 

At first sight this situation may arouse surprise, because for the working out of 
plans, it would seem, all the necessary information is available. For the efficient 
utilisation of models, however, for example for planning production, the nomen­
clature must be substantially wider than that confirmed in the plan. This results from 
the necessity to exclude the influence of possible assortment changes on the decision 
taken. The following examples may clarify this. In the national economic plan there 
are two figures for the production of leather shoes and children's shoes. The calcula­
tions underlying the plan are based on 7 aggregated groups of shoes and 4 small 
groups. For the problem which enables the maximum production of shoes subject to 
the structure of demand and the given resources to be calculated, shoes are divided 
into 257 types, and the full nomenclature of shoes and related items runs to about 
36,000 items. These types are chosen in such a way that an alteration in the assortment 
inside each of them would have a much smaller influence on the plan than changes in 
the assortment between types. 

(Drogichinsky [1971] p. 184.) 

The data required are not purely physical, but have to be made com­
parable by means of prices and a rate of interest. The prices and rc­
coupment period used in many of the calculations were unsatisfactory 
in a number of respects. The optimal planners have devoted great 
efforts to overcoming the problems caused by the inadequacy of the 
data. Indeed, a leading research worker in this field has obscrved 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 
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strict adherence to the principle of the single criterion of optimality, the 
commensurability of current and capital costs, the correct (within the 
limits of the possible) determination of the initial indices and so on.' 
(1. Birman [1970] p. 327.) 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 up by research teams headed by distinguished economists such 
as A. G. Aganbegyan, 1. Ya. Birman and N. P. Fedorenko, who pay 
more attention 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 ou t the' right' way of calculating transport costs, and 
there now exist the figures for calculating transport costs worked out 
by the Institute of Complex Transport Problems, which meet the 
requirements of perspective planning. Similarly, in the plastics calcu­
lations the recoupment period was adjusted to take account of the time 
pattern of costs and benefits. 

It is clear that in a number of respects the models used do not corres­
pond to reality. For example, in the plastics calculations the use of 
fixed coefficients (ei) to determine investment requirements implies 
constant returns to scale. The optimal planners are well aware of the 
existence and importance of increasing returns to scale. They estimated 
the relationship between investment per unit of output and the scale 
of production, and calculated the optimal plan for varying values of (j' 
One of the advantages of computerised model building is that it 
enables alternative values of the parameters to be used and the <'fTect 
on the optimal plan noted. 

It is clearly unsatisfactory to optimise the investmcnt plan of each 
industry taken in isolation, just as it is unsatisfactory to balance the 
current plan for each commodity taken in isolation. If the calculations 
show that it is possible to reduce the inputs into a particular industry 
below those originally envisaged, then it is desirable to reduce planned 
outputs in othcr industries, or increase thc planncd output of thc 
industry in question, or adopt somc combination of these strategies. 
From this point 0(' \'iew thc Soviet work Iaggerl hehind similar work in 
Hungary, where the calculation of optimal plans Illr particular in­
dustries in the late I !).'}os led to the construction of multi-Ic\TI plans 
linking t he optimal plans of! h(' separate indus! ries tn each other and 
to the macro ('Conol11ic plan \·ariahle-s. These W('IT lI'ed in working out 
the I!)GG ·io li\·(~ p'ar plan and ha\"!' nnw hcen incorporated into 
normal plauuing practin' \Knrn;,i It!I!;,], I,!)(i!l]l. Sm·iet research 
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workers and planning officials are aware of this problem, and experi­
mental work on multi-level planning models had begun in this period 
(Baranov [1970], [1971]). 

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 savings (which are always substantial) it is 
difficult to see how this question can be answered. It is not possible to 
implement two alternative plans simultaneously, and the usual com­
parison between the indices of the optimal plan and those of a tradi­
tional 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 between the plan and the outcome is the same 
for the optimal plan as for the traditional plan. (Retrospective calcu­
lations using actual rather than assumed values of the initial data 
would be more useful.) Data on the magnitude of the savings brought 
about by this new planning method, relative to the savings that could 
be obtained by improving the functioning of the economy (e.g. a 
reduction in the construction and running in periods for new plants) or 
the savings resulting from technical progress, are not available. 

A prominent specialist in this field ha~ stated that in his experience 
there is an 'optimal range' for the figure for the savings resulting from 
the use of optimal rather than traditional planning methods, of 5-10 %. 
If the figure is less than 5 % the officials think that the optimal plan 
calculations are scarcely worth doing, and if they are more than 10 % 
it is thought that there must be something wrong with the calculations, 
because the people who do the calculations by the traditional methods 
could not be all that stupid. This suggests that all the published figures 
produced in the socialist countries for the savings resulting from using 
optimising methods are worthless from the scientific point of view. He 
also stated that in his opinion the main gains from the calculation of 
optimal perspective plans were that it ensured that the plan adopted 
was feasible (the plans drawn up by the traditional methods are often 
not feasible, which is one of the explanations of the chronic long 
construction periods) and also that it gave the possibility of doing 
variant calculations. l This is analogous to the fact that an investigation 
of the gains by American firms from the use of computers showed that 
not only cost reductions, but also better administration and better 
service to customers, were achieved with the help of computers (ECE 
[1969] pp. 4-5)· 

The results of the optimal planning calculations have not auto­
matically replaced the plans drawn up by the traditional methods, but 

1 These observations were made in private conversation with the author. cr. Kornai ['967] 
pp. 335-6 and 109-13. 
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have served as a basis for investment decisions taken by the responsible 
officials. The fact that the 'optimal plans' are not simply accepted and 
implemented, but are regarded merely as material useful for the plan­
ning officials when they come to make decisions, is regarded as un­
satisfactory 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 made after the calculations, 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 gi"e 
'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 .... -ilful act. 

(I. Birman [19jo] p. 306.) 

This line of argument is understandable, but quite unacceptable. The 
variables which the 'optimal plans' optimise are only a small subset 
of the variables whose values are of interest to policy makers. I. Ya. 
Birman has regretted the fact that 'The imprecisions, conventionalities 
and debate ability of many aspects of the work, not to speak of the 
fact that some people are unaccustomed 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).' 
(I. Birman [1970] p. 327.) The directing organs are concerned not just 
with cost minimisation but also with maintaining full employment. 
Academician Fedorenko has recognised that in many cases cost 
minimisation is an inadequate criterion, and has argued that onc of the 
advantages of optimal planning is that it enables a price tag to be 
attached to the extra economic factors in decision making. 

It would be a mistake to suppose that the compilation of optimal 
plans is an alternative to the expansion of kho;:.raschel. In a report on a 
conference on optimal plans for the development and location of in dust­
ries, I. Ya. Birman asked: 

Why have the new methods and tools not yrt hrcome basic in industrial planning? 
What prevents this? l\lcntion was mad" at thr confi'rrncr nf crrtain imprrfrctions 
in the mathematical apparatus, the limitrd pntrntial of tll(' rlr("tronic machines 
available, the complexit)" of obtaining authentic calclll"tiollS ofthr initial indic('S and 
the dd,,,tahility (as a rrsult nf inenmplrtr rl:lhomtinll) nf man\' methodological 
propositions. Alld yet IIllllr nf this is thr lI1:1ill lrouhlr, 

The main troubl .. consists ill Ih .. 1:,1'1 Ihat Ihr ",Iutinll tn this rcnnomic problem is 
being pursued not hy f"conomic hUI hy adlllini~fra(i\T 11I('lh(\d~. For ("xanlplc, the 
USSi{ :\[illislry Ill' the Buildillg :\lall'l'i"l, I lid Il-tr\' is "'I'Plll'lill~ work 011 optimal 
persprcti\'(' pl:lnllill". [t i. proh~hlr thal """'1' praclical <'olllplltatiom ha\'c been 



90 Planning problems in the USSR 

made lor tht' branches of this industry than for any other. But under the existing 
situation. the l\(inistry ha.~ little stake in whether or not the results of these computa­
tions arc implemcnted in economic practice. 

Of courSt', everyone must be concerned for the welfare of the state. However, if the 
optimal computations result in a reduction, by tens of millions of roubles, in the 
rcquirements for capital investments, the Ministry's allocation quota will simply be 
lowered bv this sum. There will be no immediate benefit for those who did the 
caIculatio~s 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 substantial. It is another department - Gossnab - that 
obtains thesc savings. 

Is it for this reason, perhaps, that the ministry is delaying the creation ofa 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 economic conditions in which both 
the ministries and the planning agencies will have an interest in the optimisalion of 
industrial plans. 

(I. Birman [Ig68a].) 

Conclusion 

The contribution of the optimal planners to investment planning has 
taken the form of both suggestions for a criterion of investment efficiency 
before such a criterion was adopted, followed by suggestions for im­
proving it after it had been adopted, and the calculation of optimal 
plans for the development and location of industries. Examination of 
the latter work suggests that it is a useful addition to the techniques 
available to the planners, the significance of which should be neither 
exaggerated nor belittled. 

THE DETERMINATION OF FUEL COSTS IN THE ELECTRICITY 

INDUSTRY 

An important aspect of investment planning in the electricity industry 
is the choice between alternative fuels. This is largely determined by the 
cost of various fuels. An important result of the work of the optimal 
planners has been an improvement in determining fuel costs when 
choosing between fuels in the electricity industry. This came about in 
the following way. 

A basic tool of Soviet investment planning is the fuel-energy balance. 
This is a system of material balances for the fuel and power sector of the 
economy. It is based on estimates of future requirements and the 
availability and cost of various fuels, and is used at a preliminary stage 
of investment planning.1 One of the first results of the discussion of 

I For a fuel-energy balance for the UK sce Wigley [1968]. 
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mathematical methods in economics was the calculation in 1961, at the 
Institute of electronic control machines, of an experimental optimal 
fuel-energy balance for the USSR (Chernyavsky [1962]). Subsequently 
considerable work was done, largely at SOPS and the Siberian Energy 
Institute, in calculating optimal fuel-energy balances for the USSR 
(A. Makarov [1964], Melent'ev [1966], Albegov [1968], Albegov 
[1969]). The results of these calculations were both physical indices 
(the optimal output for some future date of coal, oil and natural gas at 
various locations) and value indices (the shadow prices of the fuels at 
each location). 

The value indices which are relevant for allocation decisions are the 
opportunity costs. The importance of allocation decisions in the fuel 
sector results from the technical substitutability of alternative fuels 
(e.g. coal, oil, natural gas, uranium, running water). The use of 
marginal rather than average costs is particularly important because of 
the wide dispersion of production costS.l The use of opportunity costs 
rather than production costs is important because, even at the optimum, 
the former, but not the latter, take account of the different cost (over 
and above the purchase price) to the user of alternative fuels and any 
saving in transport of the intra marginal fuel as in the example below. 
(For the country as a whole and for each region the opportunity cost of 
fuel would be the marginal production and transport cost of the 
marginal fuel, if all fuels had the same cost (over the purchase price) to 
the user and if the saving in transport of the intra marginal fuel could 
be neglected.) The shadow prices calculated in the optimal fuel-energy 
balanee are the opportunity costs if the last two factors are taken into 
account in the calculations and if all the cost figures that enter the 
optimisation calculations are themselves opportunity costs. The oppor­
tunity costs of fuels were computed in the optimal fuel-energy balance 
calculations for the country as a whole and for each region for various 
dates. They were used to analyse a number of decisions in which fud 
costs played an important part, for example the fate of the Nurck hydro 
electric station. 

In 1958-60 when the efficiency of the projected Nurek hydro electric 
station (Tadjikstan) was under consideration, a comparison was made 
between the cost of power produced by hydro stations and by thermal 
stations run on natural gas (the main local fossil fuel). In these calcula­
tions the cost of the natural gas was taken to he 1-2 roubles per ton of 
standard fucl,2 the cost of extraction and transport. On this basis the 
hydro station seemed acivantageous, ;l1ld the go ahead was gin'n for the 

t This Il:ls 1.)(TI1 pointed oul hy mallY writcT"!-. SI'C ';11' !"\;J11lplr 1),1hh 11ql)~)1 chapter 11. 

:! I kg (Jrstandard 1111'1 yidds 7 l1H'ga·l'alor;c\ "'\11'11 hUrJlI'd ill a c'alorilllctcr. The comparison 
orruds in (erms orstandard Cud is analog'oHs 10 IIH'ir cOlllpari."oll ill tcrTll~ ort'o,,1 ('qui\";'\I(,I11. 



92 Planning problems in the USSR 

project. In 1963-4- it became clear that the actual construction costs of 
the Nurek station would be 3 times greater than had been planned. 
It was proposed to abandon construction, because with this level of 
capital costs the natural gas fired station would be indubitably more 
efficient. The optimal planners pointed out, however, that this decision 
would be based on a faulty calculation of the cost of natural gas. 
Although the extraction and transport cost was only 1-2 roubles per 
ton of standard fuel, the shadow price of Central Asian natural gas 
in the optimal fuel-energy balance (i.e. its opportunity cost) was 
10-13 roubles per ton of standard fuel (Andreev [1967] p. 73, Albegov 
[1969] pp. roO-I). The reason for this is that Central Asian natural gas 
is extensively exported to the European part of the USSR. For given 
energy requirements in the European part of the USSR and given gas 
output in Central Asia, the cost to the national economy of each addi­
tional ton of standard fuel equivalent of natural gas used in Central 
Asia is the production and distribution cost of the additional unit of 
Donbass coal which will be used in the European part of the country to 
replace natural gas, plus the additional cost to the user of coal rather 
than natural gas, less the saving on the distribution of Central Asian 
natural gas to Europe. Hence it was rational to proceed with the Nurek 
station despite the escalation in its construction costs.1 

The work done by SOPS and the Siberian Energy Institute in the 
early I960s was developed further, with special reference to the elec­
tricity industry, by the Siberian Energy Institute and Energoset'proekt 
(the design institute for the electricity industry). After the calculation 
of the opportunity cost offuel at points throughout the country (Andreev 
[ 1967]) and widespread discussion of their significance (Andreev [ 1966], 
Levental' [1970] pp. 210-17), in the design of electric power stations 
from 1969 onwards the cost figures used in the comparison of alternative 
fuels were the opportunity costs. A substantial volume of research has 
been devoted to examining the stability of these cost figures, for 
example with respect to errors in the initial data.2 

1 The use of shadow prices derived from a sector wide optimal planning model to help in 
the solution of a partial problem, as in this example, is very much in the spirit of 
Kantorovich's work and its practical usefulness is a tribute to his insight. 

• The electricity industry is not the only one to have taken advantage of the possibilities 
created by optimal planning to improve its cost data. Already in 1965 the Scientific 
Research Institute for Technical-Economic Research of the Ministry of the Chemical 
Industry calculated the opportunity cost of fuels in various parts of the country as a tool 
of investment planning in the chemical industry (Shokin [1971]), and these figures have 
been widely used. 
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Evaluation 

It is clearly desirable that the cost data used in allocation decisions be 
opportunity costs.1 The figures currently being used in the USSR, 
however, are only an approximation to opportunity costs. They are 
relative to the data used in the calculations, so that, for example, they 
vary with the assumptions made about future investment decisions, 
wage rates and rates of growth of labour produ(.tivity, and assume that 
the cost data used are themselves opportunity costs. For example, if it 
were a fact that Central Asian gas output could easily be expanded, or 
that wages in the Donbass were much above the opportunity cost of 
labour there, or that the opportunity cost of investment resources was 
much above that implied by the recoupment period used in tile Nurek 
calculations, then it might be that continuing with tile Nurek station 
was not so rational after all. 

Conclusion 

An important result of the work of the optimal planners has been the 
use of cost figures for alternative fuels in electricity generation which are 
a better reflection of the national economic cost of alternative fuels than 
the figures formerly used. 

SUMMARY 

The optimal planners have made a number of important contributions 
to improving the methods of economic calculation used in the USSR. 
Their work has 

I enabled entirely new types of calculations to be performed (e.g. 
variant calculations of the structure of production in medium term 
planning), 

2 led to an increase in the efficiency of production scheduling and 
attachment planning in the steel industry, 

3 raised the efficiency of investment planning, and 
4 improved the calculation of fuel costs in the electricity industry. 

Their work is continuing, and is likely to make further contributions 
to improving the techniques used by the planners. 

1 The fact that the costs relevant for alloc:1tion dC'ci!'liol1!\ :1.1"e- opportunity co!'l!" was argued 
in '962 by Vaag and Zakharo\" ("aal( ['962]), \\'ha. tho optimal plannl"-" ha\"o addro is 1\ 

method which enables opportunity ('o!-ot!'l 10 he' ('akulatni and !trill'(' incluoporat("(i into 
planning prarticc, 



5. WHAT ARE THE IMPLICATIONS 

FOR THE ECONOMIC MECHANISM OF 

LINEAR PROGRAMMING? 

It is one of the chief merits of proofs that they instil a certain scepticism as to the result 
proved. Bertrand Russell (Russell [lg03] p. 360.) 

Commenting on Soviet writing on optimal planning, Wiles has argued 
that Kantorovich 'must thus be described as an advocate of perfect 
computation' (Wiles [1962] p. 203). Elsewhere (Ellman [1971] 
chapter 4) I have argued that this interpretation is an erroneous 
assessment of Kantorovich's position, and I described how in fact a 
number of economists in the socialist countries have used linear pro­
gramming to derive policy conclusions which are strikingly at variance 
with the traditional teachings of Marxism-Leninism and which provide 
a 'scientific' basis for economic reform. The purpose of this chapter is to 
consider the validity of these policy conclusions. l 

Kantorovich was the first person to draw the attention of economists 
to the usefulness for economic calculations of shadow prices. Since then, 
the latter have been widely used in economic calculations, at the level 
of the national economy, the industry and the enterprise. Some 
examples were given in the previous chapter. This chapter will not 
consider the general question of their usefulness in this role, but will 
analyse the specific question of their usefulness for calculations of the 
type for which Kantorovich has advocated using them, and the more 
general question of their theoretical interpretation. 

Kantorovich's variation on the faIniliar theme of the allocative 
function of prices is the idea that in an economy where production 
targets are determined by the planners at intervals, the shadow prices 
associated with the optimal plan enable the rationality of small changes 
in the production programme, resulting from changes in the conditions, 
to be assessed, without the need for recalculating the entire plan. This 
idea is not valid in general, does not appear to have been applied in the 

1 The standard Western discussions of the economic significance of linear programming arc 
Koopmans [195Ia]. [195Ic]. [1957]. DOSSO [1958]. and Hicks [1960J. 

[ 94] 
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Figure 5.1. Kantorovich's method for evaluating alternative plans. 

USSR, and as far as I know has not been applied elsewhere. The re­
stricted domain of validity of Kantorovich's idea can easily be seen 
by setting his example out diagrammatically, as is done in figure 
5·1. 

The production possibility area is OPU and the assortment plan is 
represented by the line 00'. The optimal plan is Q. The slope of the 
facet on which the optimal plan lies is the rate of transformation of one 
output into another, or the opportunity cost of each output. In the 
example, the rate of transformation is 4: I. This ratio can be regarded 
as the relative valuation of the two outputs in the optimal plan. Taking 
one product as the numeraire, Kantorovich refers to these relative 
valuations as objectively determined valuations (a terminology cx­
plained in the glossary). They play an important part in Kantorovich's 
algorithm for solving linear programming problems. (This is an import­
ant difference between Kantorovich's algorithm and the simplex 
algorithm. In Kantorovich's resolving multiplier algorithm the shadow 
prices are used to enable the optimal solution to be fiJtlnd, whereas in 
the simplex algorithm the shadow prices and the optilllal quantities are 
found simultaneously.) Kantorm'ich has argued that they can be used to 
evaluate the fcasibility and efficicncy of alternati,'c plans. Suppose 
that the assortment plan is altered, and the alternative plan b is 
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suggested. Is this plan feasible? The value of the old plan in shadow 
prices was 

2,500,000 x 1+ 1,250,000 x 4 = 7,500,000. 

The new target has a value of 

3,000,000 x I + 1,000,000 X 4 = 7,000,000. 

Hence not only is the new plan feasible, but it is possible to adopt a 
plan which produces more of both outputs. The shadow prices have 
been used in order to judge the rationality of a possible plan. Such 
examples show 'that prices are indispensable also in a planned 
economy'. In the particular case examined there was no private 
ownership of the means of production and the economy was planned, 
nevertheless' prices arose naturally and turned out to be necessary and 
useful'. (Kantorovich [1968] p. 25.) 

Consider however the plan c. Using the same method the value of this 
plan is 

4,750,000 x I + 600,000 x 4 = 7, I 50,000. 

Hence the method suggests that the plan is feasible when in fact it is not. 
From the diagram it can 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 initial data.) The diagram 
can be divided into three areas, an area in which Kantorovich's method 
can be used to check the feasibility and efficiency of alternative plans 
(the production possibility area), an area in which the non-feasibility 
of possible plans can be determined by evaluating them in shadow 
prices (the area above the facet on which the original optimal plan 
lies) and an area in which the method will give misleading results (the 
area which has horizontal shading in the diagram). Kantorovich's 
method for evaluating alternative plans is a special case. Diagram­
matically speaking, its usefulness in principle depends on the proportion 
of the diagram which is horizontally shaded, and on the original optimal 
plan not being on a vertex (when there is both a left-hand and a right­
hand shadow price).l 

As Samuelson long ago pointed out (Samuclson [1949]), the idea of 
using shadow prices as guides to rational decision making can be re­
garded as a generalisation of the classical economists' idea of using 

1 Similarly, the economic interpretation of the decomposition method in terms of indirect 
centralisation is not in general valid. See for example Baumol [t964]. 

It is well known that some of the criticism of marginal theory on the grounds that 
'businessmen know neither marginal cost nor marginal revenue' ignores the distinction 
between optimality conditions and procedures for finding the optimum. The samc applies 
to some of the proposals for using shadow prices. 
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comparative costs as a guide to rational decision making in the field of 
international trade. In a two-country, two-commodity, classical inter­
national trade model, comparative costs determine the rationality of 
specialisation and participation in the international division of labour. 
A simple example can be set out diagrammatically, as in figure 5.2. 

There are two countries, England and Portugal. Portugal's produc­
tion possibilities are such that the opportunity cost of 1 unit of wine is 
80/go units of clothing. (It is well known that although Ricardo's 
theory is formulated in terms of comparative costs it can be reformu­
lated in terms of opportunity costs.) This determines the slope of RB. 
England's production possibilities are such that the opportunity cost of 
1 unit of wine is 120/100 units of clothing. This determines the slope of 
AR. 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 wine, and to obtain clothing by trade 
with England. (The use of this argument to sanctify the division of the 
world into rich manufacturing countries and poor primary producing 
ones is, of course, wholly unacceptable to Listian or i>llarxist poor 
primary producing countries, which argue that the aim of policy should 
be to alter the opportunity cost ratio by dc\'C:loping manufacturing 
industry, and not to accept it as a datum.) England should mainly 
produce clothing, and obtain most or its winc li'om Portugal. (The 
extent of sp(,cialisation, as l\lill pointC'd out. (icpC'nds on demand.) 

Er I' 
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Output of both products is greater than if each country produced both 
products in proportions 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 production 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 opera­
tional significance of Kantorovich's theoretical apparatus and the fact 
that, whereas Ricardo was a spokesman for mercantile and industrial 
capital, Kantorovich is concerned with raising the efficiency of 
socialism. 

This argument, that prices have an important role to play as guides 
to the rational organisation of production, does not play a central role 
in Ricardian economics. Ricardo was primarily concerned with the 
distribution of income, as a key to understanding the dynamics of a 
capitalist society. Similarly, although Marxists are aware of the exist­
ence of a question of the rational organisation of the productive forces, 
this question is less important for them than the question of the develop­
ment of the productive forces, and both questions are less important 
than the question of the productive relations, the relations between 
social groups. In post classical economic theory the role of the rational 
organisation of production, and of prices as guides to efficiency, 
hypertrophied. Robbins, following in the footsteps of a number of 
other writers, explicitly defined economics as the subject concerned with 
the rational organisation of production. When the theorists of the 
optimally functioning socialist economy extended their interpretation 
of the linear programming problem from some problems of the rational 
organisation of production to national economic planning, both current 
and perspective, they implicitly endorsed this definition. The reason for 
this definition, so much at variance with the concerns of economists as 
various as Smith, Ricardo, Marx and Keynes, was to provide a 
'scientific' basis for the doctrine of 'the price mechanism'. The latter 
doctrine is derived by defining economics as the subject concerned 
solely with the rational organisation of production, and then focussing 
attention on the value dual rather than the planning primal. I consider 
that the hypertrophy of the problem of the rational organisation of 
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production and of value relations as guides to efficiency is undesirable 
for both practical and theoretical reasons. 

From a practical point of view a major problem with drawing policy 
conclusions from the theorem of the characteristics of an optimal plan 
is that they throw no light on such central problems of economic 
policy as how to maintain rapid economic growth at full employment. 
Instead, they largely consist of proposals designed to raise efficiency by 
introducing optimal payments for (land, capital and labour) resources 
and using profit as a local optimality criterion. A number of such 
proposals are analysed from a practical point of view in the following 
chapter. Here I wish only to advance the general theses that such 
proposals may be impracticable, ineffective or irrelevant, and ignore 
other ways of increasing efficiency. 

Optimal payments for resources may be impracticable because in 
practice it is difficult to distinguish between differences in efficiency 
which result from the intrinsic properties of the resource in question 
(a particular piece ofland, a particular machine, a particular worker) 
and those which are due to other factors. Hence in practice those 
responsible for calculating such payments tend to use some rule of 
thumb, e.g. to equalise rates of profit between enterprises. Payments 
calculated in this way are not pure rent payments, but are a mixture 
of a rent payment and an income tax. The introduction of an income 
tax element into" the payments can have two adverse effects. First, it can 
create a situation in which the easiest way for an enterprise to impro"e 
its financial situation is to convince its superiors that part of the pay­
ment is an income tax rather than rent and should be reduced or 
eliminated. A measure designed to stimulate increases in efficiency has 
turned into one providing a powerful incentive to secure favours from 
an administrative superior. Secondly, if the norms are unstable, that is 
if they fluctuate from year to year in aceordance with results, this has 
the adverse effect on effort of a very high marginal rate of tax. 

Policy proposals aimed at raising efficiency by the use of value rela­
tions may not be a very effective way of attaining the desired objectives. 
The example of shift working indicates that the use of payment for 
capital goods may not be the only, or indeed the best, way of attaining 
the desired objectives. l 

Proposals aimed at raising efficiency by the use of value 1-e1ations may 
be irrelevant because they assume an institutional milieu which does 
not in fact exist. In Ellman r I ~71] chapter II I argued that the proposals 
put forward in '!J(j(j-7 /,)r a greater role /'1I" pro/it wcre scarcely 
relevant to a re/()rIn or the incenti\"(~ system consisting of the transition 

I III the USSR shift working is SlIbq;lIllially IllOI"!' n:ICll."jn' th:lll in (h(' UK ;md efforts to 

find all optilllal p:lilf'rll or ~hilt working arc Ill" l{lllg q;lIldillg tKab:lj 11~(inl). 

~'2 
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from incentives for plan fulfilment and overfulfilment to incentives for 
adopting a taut plan, and to an economic environment characterised 
by administrative price determination. Similarly, in chapter 6 it will be 
argued that the use of payments for labour resources as an instrument 
of regional policy is irrelevant in the economic environment which 
exists in the USSR. 

Policies aimed at raising efficiency by the use of value relations ignore 
the possibility of raising efficiency by increasing the quantity of re­
sources utilised (e.g. by increasing effective demand, l or by providing 
nurseries and kindergartens to enable married women to work) or by 
technical progress. a 

From a theoretical point of view a major problem with the hyper­
trophy of the problem of the rational organisation of production and of 
value relations as guides to efficiency is that it can lead to a one-sided 
treatment of the role of value relations in the economy. 

One function of prices is the allocative one. Others are discussed in 
chapter 7. Another is to provide a value reflection of the process of 
production and growth. The latter role, which was studied by the 
classical economists and by Marshall in his analysis of the long period, is 
essential for the understanding of the long run evolution of the relative 
prices of produced goods. In pure exchange models prices are indices of 
relative scarcity. Goods available in excess of demand are free goods, 
and the prices of those goods which have positive prices depend on their 
scarcity relative to demand. In pure production models prices are a 
value reflection of the process of production and growth, and relative 
prices reflect the relative efforts society has to make to obtain the 
goods. 

A number of writers, such as Dobb ([1964] p. 81), Zauberman 
([1962] p. 276) and Treml ([1967] p. I IS), have argued that Kantoro­
vich's 'objectively determined valuations' are pure scarcity prices; that 
is that they belong to the same economic category as the prices of 
Ricardo's scarce goods, prices in pure exchange models and the prices 
of goods in the Marshallian short period, and to an entirely different 
category from the produced goods whose pricing is analysed by classical 
economics and by Marshall in his analysis of the long period. 

This is not so. Shadow prices or equivalent concepts (Lagrange 
multipliers, adjoint or cost ate variables) exist in many types of extremal 
problems. Their economic interpretation, however, differs depending 
on whether the economic problem which is being considered as an 

1 This, of course, is the Keyncsian criticism of the Lausannc school. 
• The fact that efficiency can be raised not only by reallocating resources belween exisling 

technologies, but also by technical progress, was pointed out by Kantorovich in his '939 
paper. 
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extremal problem is a model of the organisation of production or of the 
growth of production. 

In the elementary production scheduling example discussed above, 
the most natural economic interpretation of the shadow prices of the 
outputs is as opportunity costs, as rates of transformation of one output 
into another. They are determined both by demand and by technology. 
The shadow price of each input is its marginal product, the amount by 
which the value of the objective function would increase if the optimal 
plan were recalculated to take account of the availability of an additional 
unit of that input. l If a market for inputs exists, local decision makers 
can use these shadow prices to achieve the efficient alIocation of re­
sources (for example to hire out resources where the shadow price is 
below the market price, or to hire additional units of the resource where 
the shadow price is above the market price). If the market price of an 
input equals its shadow price, then the shadow price indicates the 
opportunity cost of using that input. The liberal idea of the market 
economy as a device for securing the efficient alIocation of resources 
has been formalised by identifying the prices resulting from market 
processes with the shadow prices of a linear problem of the organisation 
of production. 

In a closed linear model of the growth of production with constant 
relative prices, such as von Neumann's growth model, the shadow 
prices of the optimal plan are determined by the technical conditions 
of production and the uniform rate of profit as in classical economics 
and in the MarshalIian long period. Price formation in von Neumann's 
growth model is similar to that in the Sraffa system, with the exception 
that in the Sraffa system there is one degree of freedom (the division 
of the surplus between wages and profits). Kantorovich himself has 
drawn attention to the fact that in the von Neumann model shadow 
prices coincide with the Marxist concept of the price of production 
(Kantorovich [I g65a] pp. 44-8). The same point has been made by 
other Soviet mathematical economists, such as Volkonsky ([Ig6ja] 
pp. 123-6). The Marxist identification of the prices actually observed 

1 When the objective function is to minimise the cost of attaining a given output, th~ shadow 
prices of the inputs arc their marginal costs. 

As Amey ['968] has pointed out, there is a slight difTercnr .. betwel'"n the concepts of 
'marginal product' in the calculus and programming formula lions. In tht"" former, where 
infinite substitutability i. assumed, the marginal product of any input is the additional 
output generated by the new technique employing .he adeli.ional unit of that input, 
compared with the output generated hl' the old technique \\,i.houl the additional input. 
In the latter, where strin nllllpiC"lIH'l1tarily i!<l :ls!\ut1IC"d. the l11ar~inal product of an input 
is the increase in O\ltput (rcslIlIillg 1"1'0111 chall.~f''' in Ihe ;lI'li\'ity ).'\"C'ls) n'H!!iiro by adding 
onc unit of the input and also IIlilisill~ ;\\"aibhlr r('~nllrcTs whkh ftlrl1lC'riy were free goods. 
(Ijiri 1"19(:'51 p. I'll rrfrrs to this ;1.S the- dillCrC'nn" hrlwrC'n thl" rrlrr;.' parihuJ and mlllalis 
mutmlr/iJ nssuI11ptioTls.) 
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in capitalist industry with the theoretical category of the price of 
production is based on the idea that equilibrium in capitalist industry 
can best be represented by a model in which goods are produced under 
conditions of a uniform rate of profit. The empirical investigations of 
pricing in capitalist industry which emphasise the importance of costs 
as a price forming factor treat a fall in demand as a price increasing 
factor and a rise as a price reducing factor, seem odd to economists 
brought up on the pure exchange model, but natural to those brought 
up on the pure production model. 

That mathematical apparatus, in this case the dual variables of 
linear programming, is neutral as between different economic theories 
should be no surprise. As Novozhilov ([1970] p. 333) has pointed out, 
it is the assumptions of a theory, and not its mathematical apparatus, 
which determine its theoretical content. Similarly, what is controversial 
about the marginal productivity theory of distribution is not the exist­
ence and properties of partial derivatives, but their relevance for explain­
ing why property ownership is a source of income under capitalism and 
what determines the size of this income and its evolution over time. 

Kantorovich's theoretical derivation of the rate of interest for invest­
ment planning (Kantorovich [196Sb] pp. 284-7) is non-operational, 
except on the two special assumptions that the relative shadow prices 
remain constant through time and that the shadow prices of the first 
year are known. In general these two assumptions are not valid, and 
therefore the conception can not be applied. This can be demonstrated 
as follows. Kantorovich considers an economy where production can be 
represented by activities which are proportional (Le. constant returns 
to scale prevail) and additive (i.e. there are no externalities). Consider 
thejth activity, which when operated at the unit level is defined by the 
numbers a 1j, a 2j ••• amj' where aij > 0 signifies that the ith com­
modity is an output, and aij < 0 signifies that the ith commodity is an 
input. The test ofthe efficiency of an activity is the sign of the expression 

(I) 

where Ci is the shadow price of the ith commodity. For efficient activities 
(I) is non-negative, for inefficient activities (I) is negative. 

Now extend the analysis to embrace activities whieh relate not just to 
one period but to several periods. Each investment activity is defined by a 
matrix 11 ait I I, where ait is an output (if aft < 0) or input (if ait < 0) of the 
project in the tth year. The test of the efficiency of an investment project 
is the sign of the expression 

where Cit is the shadow price of the ith good in the lth year. 
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Criterion (2) can be written slightly differently. Let 

Ctt = Tt C:t 
where Tt is chosen so that 

C~t+c;t+ ... +c';'t = I t=I ... T. 

Define [rt/rt+l - I] as 'the normal efficiency of investment' (it is a 
conversion 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 + 1.1 Criterion (2) can now be written in the equivalent 
form 

~ rt ~ C~t au· 
t i 

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

Assume that the relative shadow prices are constant through time. 
Then (3) is equivalent to 

To test the efficiency of an investment project it is sufficient to calculate 
(4) and look at its sign. [rt/Tt+l - I] is a 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. 

For this result to be operational it is necessary that CH, i = I ... rn, 
be known. (It is also necessary that 11 aitll i = I ... rn, t = I ... T, be 
known.) Furthermore, the argument depends crucially on the assump­
tion that relative shadow prices are constant through time. Kantorovich 
himself provides no reason why this should be so. In general one would 
expect relative prices to vary over time. In this case, associated with the 
optimal plan would be, not a vector of interest rates, [Tt/Tt+l - I], 
t = I ... T, but a matrix of own rates of return [cidCit+l - I], 
i = I ... m, t = I ... T. (Kantorovich has recognised that relative 
shadow prices may vary over time, but attaches little importance to 
it - Kantorovich [197ob] pp. 817-18. His position on this issue is 
analogous to his assertion that shadow prices have 'a certain stability'.) 
Accordingly this argument does not provide a way of deriving a single 
interest rate, uniform for the whole economy, for use in investment 
planning. 

Kantorovich himself has implicitly recognised that his theoretical 
method of deriving the ratc of interest for im'Cstmcnt planning has no 
operational significancc, by lIsing an cntirely different approach in 
empirical work. Herc he identifies the !"ate of interest to be used in 

I In \"Cm ~ctllll:lIln's Illodel prices rcmain cClIl\l:lIll O\Tr time', ~n that rr,/rt~I-ll wOllld be 
Z('fO. III K;ltllnro\"it'h\ 1I10dl'! pricn 1;\11 O\TT tilllC ;,,; Iahnllr prndudi\'ity risC's. He-nee 
[r,/r/ l 1- 11 is :l. small pnsitin' mlllllwr. 
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investment planning with the marginal product of capital in an aggre­
gate production function (Kantorovich [1967b]). The significance to 
be attached to the number arrived at in this way, and its relevance for 
investment planning, have been much discussed in recent years. In the 
Soviet institutional context, where the share of investment in the national 
income is a politically determined parameter, the main drawback of this 
procedure is that there is no guarantee that the rate of interest derived 
in this way will absorb the given share of investment in the national 
income. There is an alternative approach which has been advocated 
by Dobb ([1960] p. 27), Fiszel ([1966] pp. 35-41) and Lur'e ([1969]), 
and which would seem to be a reasonable rule of thumb in an uncertain 
world. Given the politically chosen share of investment in the national 
income, there is normally a unique value for the rate of interest which 
enables these investment resources to be absorbed in the most efficient 
projects. The determination of the rate of interest for investment plan­
ning in a socialist economy is a sub-optimisation problem. On this line 
of argument the rate of interest depends partly on technology, is 
inversely proportional to the share of investment in the national income 
and can be used as a lever to regulate the share of investment in the 
national income.1 

Some writers have argued that Kantorovich's arguments for the 
introduction of a system of quasi rents into economic practice provide a 
theoretical basis for the payments for capital that were introduced as 
part of the reform. For example, in a booklet devoted to explaining 
the economic significance of shadow prices Terekhov has stated that 
'Hire valuations [quasi rents] 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.' (Terekhov [1967] p. 58.) This is not so. What does corres­
pond more to the theory are the fixed payments which have been 
introduced into the economy to take account of especially favourable 
circumstances facing some enterprises. The question of payments for 
assets is considered further in chapter 6. 

Kantorovich's ideas about payments for labour resources concentrate 
on their allocative function and ignore their redistributive function. If, 
as part of an economic reform, there was a major reorganisation of the 
financial relations between enterprises and the state budget, there would 
be a case for introducing a substantial pay roll tax, the magnitude of 
which would mainly depend on macro economic balance considerations 
(such as the share of personal consumption in the national income). 

Many of the theorists of the optimally functioning socialist economy 
consider that profit has a major role to play in such an economic system 

1 A rigorous analysis of this question would require an independent investigation. 
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as a guide to efficient resource allocation. This idea is not new in 
economic thought. It is an integral part of the doctrines of the liberals in 
general and of the Lausanne school in particular. This conception of the 
role of profit in an economy is entirely different from the role that profit 
has traditionally played in the Soviet economy (and in neo-Keynesian 
models). Traditionally in the Soviet economy the sum of profit and 
turnover tax was the financial reflection of the share of non-private 
consumption activities (e.g. investment, defence and social consump­
tion), less savings, in the national income. Profit and profitability had 
nothing to do with efficiency (except in the special case in which profits 
were increased by cost reductions). Kantorovich's own ideas on how to 
calculate prices and quasi rents in such a way as to turn profit into a 
guide to efficiency have been clearly explained in connection with the 
work which he has done for Soyuzlavmetal in calculating optimal pro­
duction schedules in the steel industry, and are considered in chapter 6. 

To apply to the national economy the Kantorovich conception of 
profit as a guide to efficiency, if an optimal system of prices and pay­
ments for resources existed, would require a comprehensive reorganisa­
tion of the financial and price systems. Such a reform has been described 
by Joan Robinson (Robinson [1964] pp. 514-16), and was advocated in 
1966 by TSEMI (Fedorenko [1967] p. 14), whose Director criticised 
the enterprise incentive fund system actually adopted by the September 
(1965) Plenum and argued that: 

In our opinion the following scheme for evaluating the work of enterprist"_, would be 
more correct. Every enterprise receives norms of payment for resources (productive 
capital, natural-transport conditions, labour resources) 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 arc calculated; essentially they characterise the 
marginal limits of socially necessary costs on this or that product and themsdves 
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 COSL' are v('r), high, 
there will be a loss. They will have to diversify, reconstruct or dose down (depending 
on which is the more desirable). In an extreme case there will be left only those 
enterprises which cover current costs, including payments to !lIe state (including 
payments for land and natural resources). 

If the profit of an enterprise is suflicient to pal' for capital ancl labour resourc('s. 
and rent payments, then the)' will cover all costs. (\Ve clo not exclude some modifica­
tion of this scheme. in which part of the social payments arc retained by the enter­
prise a~ its own source of finance for dc\'("loPl11cllt :lnd pn'nli:l~ received ('\"en on 
condition of plan flllfilmcnL) ... -~ 

If the cntcrprise colketi\"(, works heller Ihan CI1\"i"'l~cd I", 1111' norlllS, ~ jf.1.lilr, : ",~, 
rccc~in~ above the plan prorlts. From this OTIC nndd estahlish 1l0rlllS for ayyl'Cm IntO-' '",: ",\ 
;necnt;,'C funds, and the relllainder 1''''' inlo Ihe h"d~cl. Allernali\' "oti'c could' \ 
;ntroulIcc a tax Oil ahov(' Ih(' plall pmlil and Ihe rClIlai"dcr pay int (, e'i,nc.~~~i\:c:_,.", I' ;, ) 
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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 requires considerable time in connection with the necessity for detailed 
elaboration of the method for calculating them. But it is possible already now to 
begin the preparations for an experiment. 

'What this appears to describe is a system in which the authorities fix 
payments for the use of resources (capital goods, natural resources and 
labour) and prices for outputs at levels which balance supply and 
demand. The enterprises then determine their own production plans, 
guided by profit. Net profit (after meeting all costs) would only arise 
for those enterprises which did better than the norms. 

This policy suggestion follows logically from the conception of profit 
as a guide to efficiency if an optimal system of prices and payments for 
resources exists. It is, however, vulnerable to criticism. 

The existence of optimal payments for resources and of marginal cost 
prices are not sufficient conditions for reconciling profit maximisation 
with social optimality. 100 % X efficiency is another necessary condi­
tion. In addition, it was long ago known to Marshall and Pigou that in 
the presence of increasing returns, externalities and consumers' 
surplus the theory that the price mechanism can ensure social optimality 
is not valid. l They and their followers saved it by resorting to a conven­
tionalist strategy. Each time a counter-example' was discovered they 
suggested modifications to the price mechanism so as to overcome it. 
The familiar argument about the need for subsidies in diminishing 
cost industries has been repeated by leading optimal planners such as 
Novozhilov ([1965] pp. 651-2) and Lur'e ([1968] p. 130). The danger 
of the conventionalist strategy is that it risks diverting attention from 
the economic problems which the rational kernel of the theory could be 
used to solve, to the puzzles created by the need to elaborate the 
epicycles. At the time when Novozhilov and Lur'e were repeating 
Pigou, the problem of improving the enterprise incentive fund system 
involved such questions as whether incentives should be related to 
adopting a taut plan or to actual high results, the division of the net 
income between profit and turnover tax, the stability of the norms and 
the system of incentives for managerial personnel. (This is explained in 
Ellman [1971] chapter 8.) 

In addition such policy suggestions, and the theory underlying them, 
lead to a misunderstanding of why it is desirable to increase the role of 
profit in guiding and evaluating the work of enterprises. In the admini­
strative economy, where enterprises receive plans for current production, 
the appropriate criterion for guiding and evaluating the work or ellter­
prises is plan fulfilment. In the khouaschet economy, on the other hand, 

1 Uncertainty also raises problems for the theory. 
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where current planning has been abolished and whose central con­
ception is that for purposes of simple reproduction the economy is 
based on the kllOzraschet enterprise or association, some value index 
which sums up the contribution of the enterprise to the national 
economy is required to guide its work. What is important is not the 
proof that in some allocation models the absence of profit is a sign of 
efficiency, but the following two points. First, some value index which 
measures the difference between the costs incurred by an enterprise 
and the results of its work should be regarded as the criterion for guid­
ing its work in an economy where value relations are important. 
Secondly, a convenient source of finance for material incentives, 
socio-cultural and housing expenditures, and decentralised investment, 
is required. One such index is value added. Another is profit. The 
question of which of these two is the most appropriate criterion for 
guiding and evaluating the work of enterprises has given rise to a lively 
discussion in recent years in the socialist countries. The latter seems the 
most suitable, as the most synthetic. As Khanin [1970] has argued, it is 
the logic ofthe economic mechanism (rather than the conditions for the 
efficient allocation of resources) which is decisive for understanding the 
role of this or that of its parts (such as profit or prices). To express the 
same thought in another way, to understand the role of this or that 
value relation, or this or that institution, it is necessary to know which 
ownership and allocation model it forms part of. What gives profit its 
importance under capitalism is not that in some allocation models iL~ 
absence is a sign of efficiency, but partly that it is a source of finance 
for investment and partly that it forms the income of the owners of the 
means of production. Similarly in the labour managed market economy 
(Vanek r 1 970]) the natural criterion for guiding enterprises is value 
added per head, a criterion inappropriate in the kho::.raschet economy 
where wages are a first charge on the income of the enterprises and 
where profit is divided between the state and the enterprise funds in 
accordance with specified rules. 

CONCLUSION 

Kantorovich's theorem of the characteristics of an optimal plan has 
played a useful role in So\'iet economic thought, hoth with rcspect to 
the methods of economic calculation and with respect to the economic 
mechanism. In hoth fi('lds it has introduced the idea that prices ha\'e a 
role to play as gllid(~s to cOici .. nt resource allocation which is both 
permanent and important. In th .. li'l"ll1!T lic'ld it has introduced into 
SO\'ict economic thonght th(' id .. a that pl.lI1ning calculations should 
take account or oppol'lllnity C'''sts ;\1111 that i11\'('stnlC'nt planning should 
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use a rate of interest uniform for the whole economy, and has emphasised 
the importance of economic-mathematical analysis of the results of 
plan calculations. It has provided a theoretical basis for the recognition 
of capital intensity, the use of scarce natural resources and demand as 
price forming factors. In the latter field it has provided a theoretical 
basis for price flexibility, rent payments, payments for the use of capital 
goods and labour resources, the use of profit as a criterion and the 
devolution of decision making. More generally, it has provided a 
theoretical basis for the use of value relations which carries more weight 
with many people (because of its mathematical basis) than the argu­
ments put forward by Yushkov (in 1928) or in the discussion of the law 
of value in the late 1950s. 

Kantorovich's ideas on how shadow prices can be used are not valid 
in general. To regard shadow prices as pure scarcity prices, as is often 
done, is wrong. Kantorovich's theoretical derivation of the rate of 
interest for investment planning is non-operational, and his empirical 
derivation not very helpful. The identification of quasi rents with uni­
form interest payments for capital is mistaken. Kantorovich's ideas 
about payments for resources raise a number of practical difficulties and 
concentrate on their allocative function at the expense of their re­
distributive function. Kantorovich's conception of the role of profit in 
an economy leads to a misunderstanding of the reasons for expanding 
the role of this index in guiding and evaluating the work of enterprises 
or associations. 

The concrete policy proposals to which Kantorovich's work has given 
rise are analysed in the following chapter. 



6. CAN THE OPTIMAL PLANNERS HELP 

IMPROVE THE ECONOMIC MECHANISM? 

In chapter 4 of Ellman [1971] I described how the study of linear 
programming leads to suggestions for improving the economic mech­
anism, and in the previous chapter I have analysed the validity of 
these suggestions. I concluded that the optimal planners provided a 
theoretical basis for the use of value relations. In the following chapter 
I outline the economic reform which in my opinion the USSR needs, 
and draw attention to a number of points of contact between my 
ideas and those of the optimal planners. The purpose of this chapter 
is to examine some specific policy suggestions which have been put 
forward by the optimal planners and which follow from the theory of 
the optimally functioning socialist economy, in order to consider the 
usefulness of this theory as a source of ideas for improving the economic 
mechanism. 

The optimal planners have made a large number of suggestions for 
improving the economic mechanism. These suggestions derive from 
the theory of the optimally functioning socialist economy (which is 
outlined in chapter 3), from Kantorovich's theorem of the characteris­
tics of an optimal plan (the economic implications of which were 
described in Ellman [197 I] chapter 4 and analysed in chapter 5 of this 
study) and from the concrete policy problems for whose solution the 
authorities look to scientific research institutes. These policy suggestions 
include: the recognition of capital intensity as a factor in price forma­
tion; the introduction of rent payments for the use of land and other 
natural resources and quasi rent payments for the use of capital goods; 
the development of wholesale trade; marginal cost pricing and greater 
flexibility in price formation. In order to consider the usefulness of the 
policy suggestions put forward by the optimal planners, six of their 
proposals will be analysed in detail. They arc: the introduction of rent 
payments in agriculture and cxtracti\"(~ industries, the introduction of 
payments for assets, the introduction or payments for labour resources, 
the use of profit as a local optimality criterion, the introduction of 

I "HJ 
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optimal functioning into the steel industry and the transformation 
of the economy as a whole into an optimally functioning economic 
system. 

RENT PAYMENTsl 

The additional income derived from the hest pieces of land as a result of their 
natural fertility and also as a result of their more advantageous location with respect 
to markets. will he devoted to social needs in accordance with the instructions of the 
organs of state power. Article 17 of the law' On the socialisation of the land' (1918) 

The desirability of rent payments follows directly from Kantorovich's 
theorem of the characteristics of an optimal plan (as explained in 
Ellman [197 I] pp. 35-7) and is an integral part of the theory of the 
optimally functioning socialist economy. The purpose of introducing 
rent payments is to reconcile khozraschet with the interests of the national 
economy, by stimulating the more efficient utilisation of natural re­
sources, preventing differences in natural conditions affecting the 
distribution of income and turning profit into a measure of efficiency. 

In agriculture rent payments per se do not exist, although there are 
region ally differentiated procurement prices, an income tax on the 
collective farms and deductions from the profits of the state farms, which 
can be regarded as crude ways of collecting differential rent. The fact 

1 For an English language discussion of this topic see Wilczynski [1969]. This suffers from a 
number of weaknesses: 
a 'Today, agricultural land is subject to differential rent ranging from 0.4 to 1.8 kopecks 
per square metre according to the six Regions into which the USSR has been divided' 
(p. 542). This is incorrect. Careful reading of the Soviet source which is referred to shows 
that it relates to ground rent on urban land and on non-agricultural land in the countryside. 
b 'Proposals for the valuation of land under socialism go back to the 1920S, but the real 
impetus to the new approach has come from the three Soviet economists, L. V. Kantorovich, 
V. S. Nemchinov and V. V. Novozhilov, founders of the mathematical concept ofdilfercn­
tial rent' (p. 543). Is this really so? The general recognition of the existence of differential 
rent under socialism, at any rate in agriculture, goes back to the debate of the 1950S on the 
Law of Value. The compilation of a cadastre as a basis for rent payments was suggested in 
this debate. The introduction of payments for land taken from agriculture by non-agricul­
tural organisations follows East European practice. Evidence for the thesis of the influence 
of the mathematical economists on practice in this area (other than in the natural gas 
industry) is lacking. The proposal for the general introduction of differential rent in agri­
culture and the extractive industries, which they have persistently advocated, has not been 
accepted. The increased differentiation of procurement prices announced at the March 
(1965) Plenum and the changes in the taxation of collective farms implemented in recent 
years, arc alien to their position. 

What is 'the mathematical concept of differential rent' which Kantorovich c/ at 'founded'? 
What Kantorovich has done in this area is, first, to repeat the ilarone argument that the 
existence of differential rent is necessary for the efficient allocation of resources, and 
secondly, to provide a new method for calculating it. 
c As far as the determination of land rent is concerned, 'Two schools of thought ('an be 
distinguished - one advocating a decentralised empirical approach and the other a 
centralised mathematical model' (p. 545). This is a complele travesty. 
d It ignores the lengthy debate as to how differential rent should be allowed for (i.e. 
whether it should be extracted directly or via differentiated procurement prices). 
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that differential rent is formed, but is only collected in a crude way, 
leads to unjustified income inequalities, distorts the allocation of invest­
ment, hinders rational specialisation and opens up a wide field for 
subjective decision making. 

According to some calculations by Turchins for the 24 collective 
farms of the Talsinsky region of Latvia, the introduction of rent pay­
ments and their redistribution by alterations in procurement prices 
would have altered average wages on the farms by amounts ranging 
from an increase of 48 % on one farm to a decrease on another by 28 % 
(Turchins [1969] pp. 32-3). This exaggerates the effect, because implicit 
in the calculations is the assumption that labour productivity is inde­
pendent of wages, but nevertheless it does suggest that the absence of rent 
payments leads to major violations of the socialist principle of payment 
according to work performed. For the country as a whole the changes 
in relative wages brought about by introducing rent payments would 
probably be much greater than within one region of a small republic. 

The absence of rent payments (and their equivalent, the value of 
land) distorts the pattern of investment by artificially cheapening land­
intensive investment projects relative to non-land-intensive ones. An 
important example of this is the choice between hydro electric power 
stations and thermal stations, where the value ofland lost to the economy 
by flooding should be taken into account. 

The rational specialisation of argiculture depends on data about 
production costs in different regions. From a national economic point of 
view these costs include differential rent. Without reliable cost data, 
rational specialisation is impossible. 

The fact that the absence of rent payments can give rise to su bjecti\'c 
decision making has been emphasised by the Estonian economist 
Bronshtein. 

Unfortunately the differentiation between regions and collective farms is oftC'n 
explained in a simplified way. Only recently differences in the level of economic 
development of the collective farms were explained mainly by differences in the 1e,'c1 
of management. This ignored the importaol differences in the natural economic 
conditious. The latter were assumed to be equal or approximately equal. The absence 
ofsufllcient data on the economic evaluation of land opened up substantial possibilities 
for a subjective approach to the problem of dilfcrenti:llion in coll('ctive farm produc­
tion. A~ a result the cornXI idea about the neee! 10 strenglhen the management of 
agriculture was discredil(·d. 

The one sided Ir('alrnenl of the reasons for the "xislil11:: e!iffcrentiation I"d to an 
unnCCCS!'iary cnthusia."It11 for \';Hious r('organisations in the flrld of the Inana!o!C'lllcnt of 
agriculture, 10 ('x('('~si\'r rcslillfllings of Tll;}nagcrial prr!'onl1C'1. to ai1clnpts at foisting 
identical !'iolutions to q\l("·,(ions of tIll' rirn'loplllt'llt of a,cricuJtllraJ production on 
difTcrcnt regions or Ihe country. At the ~al1l(" limc (TOlltHllic If'\TI~ for creating- nlore 
equal opporlunities for growth fill' Ihe cnllc",i\'(' "lnm werc dcad\' usce! insuflici('ntly. 

(Bro",hlcil1 [1I)ri71 p. 287.) 
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The existence of differential rent was recognised, and various pro­
posals put forward for collecting it, prior to 1929. Stalin's speech at the 
conference of agricultural economists, with its stress on the gain to the 
peasantry from the free use of land, was understood as a denial of the 
existence of rent under socialism, and in 1936 the USSR adopted a 
Constitution which treated the free use ofland by the collective farms as 
one of the advantages of socialism. The existence of differential rent 
under socialism was subsequently recognised (Laptev [1944], 
Zemel'naya [1952]) but was not universally accepted, and no concern 
was expressed at the misallocation of resources resulting from the ab­
sence of the direct calculation and payment of differential rent. The 
general recognition of the existence of differential rent under socialism 
(at least in agriculture) was one of the fruits of the discussion of the law 
of value which took place in the late 1950S (Zemel'naya [1959]).1 A 
number of steps have been taken in the direction of giving effect to it. 

A feature of the agricultural reform programme announced at the 
March (1965) Plenum was an increase in the extent of the regional 
differentiation of procurement prices. This, however, is a very rough 
and ready way of collecting differential rent. Not all procurement prices 
are differentiated by regions, a number of important products having 
uniform procurement prices for the whole country. Furthermore, the 
use of differentiated procurement prices distorts calculation of the 
relative efficiency of different uses of materials and of alternative 
investments. For example, the use of fertilisers in grain growing brings 
approximately the same increase in yields in the Volga-Vyatka and 
North Caucus us regions. In calculations of the efficiency of using 
fertilisers carried out in value terms, however, it appears that the return 
in the Volga-Vyatka region is much higher than in the North Caucusus 
because procurement prices are much higher in the former region than 
in the latter.2 In addition within each price region there are great 
differences in the quality of land, and it often happens that farms with 
identical production costs receive different prices bccause they are in 
different regions. 

To overcome this difficulty would require that prices be differentiated 
not by location but by cost of production, so that farms with the same 

1 The argument that the absence of rent in the USSR was a major advantage of socialism 
for the peasants was understandable at a time when the advantages of socialism to the 
peasantry were notoriously hard to find. I t facilitated the misallocation of resources, but 
had an important ideological function. Once the leaders implemented measures to raise 
rural living standards (in 1953-8), spurious arguments ceased to be necessary, while the 
misallocation which they facilitated remained. 

• This type of problem is an important reason why the planners often use physical units in 
their calculations rather than values, a practice often criticised by the optimal planners. 
The physical units used by the planners arc no doubt imperfect, but they may well be less 
imperfect than the value units which exist in the Soviet economy. 
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costs received the same price. Such a system was implemented in 
Lithuania towards the end of this period. It aimed at equalising the 
economic conditions of farms with varying quality of land, location of 
land and capital equipment. Differences in the supply of labour and 
materials between farms were also taken into account. Compared to the 
calculation and payment of differential rent this system has both 
advantages and disadvantages. On the one hand, it reduces or elimi­
nates income differentials caused not just by rent, but also by non-rent 
factors such as differences in capital equipment between farms. On the 
other hand, by taxing the income created by greater effort and/or 
efficiency it may have an adverse effect on incentives (particularly if the 
classification of farms is reconsidered at frequent intervals), and it fails 
to generate comparable cost data for use in specialisation decisions. It is 
only possible when all the land has received an economic evaluation 
(i.e. when the cadastral work has been completed). This is the case in 
Lithuania, but not for the rest of the country. 

In addition a decree of the Presidium of the USSR Supreme Soviet 
of 2 February 1970 replaced the former proportional income tax on 
the collective farms by a progressive one. (The basis for the tax on the 
collective farms was changed from gross income to net income by the 
March (1965) Plenum.) This will have the effect of increasing the re­
tained income of the collective farms in unfavourable natural condi­
tions and reducing it for farms in favourable conditions. 

Furthermore article 19 of the law' Foundations of the land law of the 
USSR and the union republics' adopted by the Supreme Soviet in 
December 1968 provided that enterprises, organisations and institutions 
which take land for construction and other non-agricultural purposes 
should compensate the agricultural enterprises for the income which 
they have lost, a system which had earlier been introduced in the DDR. 
The purpose of this is to ensure that the opportunity cost of land enters 
into investment calculations, and thus to climinate one of the wastes, 
pointed out above, which result from the absence of rent payments. The 
form and size of this compensation are still being discussed. 

This law also envisaged the introduction of an all-Union land register 
(cadastre). At the present time work is proceeding in a large number of 
institutes on the economic evaluation of land in this connection. How 
to provide an economic evaluation of land is a controversial question, 
and different methods are being IIsed in practice and debated in the 
specialist literature'! One of the IIses nf this cadastre is to enable the 
size of the paymenL<; hy IHlIl-agriclllt IIral ell I<Tprises ttlr la lid which the), 
havc takcII !i"01ll agriclIltllral purposes to he c;\Iculatcd (l\Ied\'edcv 
[1971] pp. I.H.-B). It collld readily he used till" the calculation of rent 

I For a SlII"\'('Y orth" \'ariOll~ llH'tll(ld~ ~(T .\. :\1;111<. 11~l7:Jl pp. J:li--ill. 
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payments, as the Estonian economist Bronshtein and the Latvian 
economist Turchins have shown. In fact, the compilation of a cadastre, 
in order to enable the calculation of rent payments to be undertaken, 
was advocated by Levshtcin at the September 1958 conference which 
led to the general rccognition of the existence of differential rent under 
socialism (Zemel'llaya [1959] pp. 158-66). 

A tax on the cadastral value of land, would correspond to the 
introduction of differential rent if the cadastral value of the land 
represented the capitalised value of the rent stream, if the tax rate 
was the reciprocal of the coefficient used for capitalising the rent 
and if decisions were made on a post tax basis. Were such a tax to 
be introduced, it is doubtful whether any of these conditions would be 
met. The most influential methodology in cadastral work seems to 
be that of Professor Cheremushkin of VNIESKh, which has been 
approved by the Ministry of Agriculture and VASKhNIU. This 
suffers, from the standpoint of the optimal planners, from two 
weaknesses. First, it uses the existing regionally differentiated pro­
curement prices and hence cannot form a basis for the comparable 
evaluation of land throughout the country. Secondly it is con­
cerned with capitalising not just rent but the sum of rent and profit, 
i.e. rent (of land), quasi rents (of capital goods used in agricul­
ture) and rent of (managerial) ability. This follows traditional 
cadastral practice (e.g. the Nizhegorod type of cadastre in Tsarist 
Russia).2 

The idea of introducing rent payments into economic practice has 
not been accepted. The reasons for this appear to be that it is a very 
radical measure, which raises a number of practical difficulties, and 
which if it were introduced would not make a significant contribution 
to attaining the policy objectives of the party. 

That the introduction of differential rent payments would be a very 
radical measure can be seen from the fact that the free use of/and which 
is granted to the collective farms in the Constitution of the USSR is 
'one of the important economic and political conquests of the Great 
October Socialist Revolution which should remain firm and inviolable' 
(U dachin [1970] p. 135) and has international implications (Roman­
chenko [1969]). 
1 In 1967 the Bureau of the Economics Section of the Academy of Sciences recognised the 

Institute of Eeonomics and VNIESKh as the ehieforganisations concerned with the specific 
problem of the economic evaluation of land. Although it simultaneously recognised the 
Institute of Economics and TSEivlI as the chief organisations for research on the economic 
evaluation of natural resources in general, VNIESKh, which is a departmental rath(,r than 
an academic institution, appears to be more influenced by the traditions of Rus.sian land 
economy than by the ideas of TSEMI. 

2 The Cheremushkin method is opposed not only by mathematical economists but also by 
geographers such as Lebed~v and Zvorykin. 
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It is often said to be impracticable because of the radical reform of 
the agricultural pricing system that it would entail and the lack of a 
generally accepted method of calculating it. The first problem arises 
because the logic of the proposal to introduce rent payments is to base 
prices on the costs of the marginal producer, which means a very sub­
stantial increase in prices for farms on the marginal land and a sub­
stantial increase in retail prices. This problem, however, could easily 
be dealt with by introducing a dual price system, with prices based on 
marginal costs to the producers, the present prices for consumers, and 
the resulting subsidy self-financed out of rent payments. Experimental 
calculations on these lines have been made by a number of economists, 
but the suggestion is not favourably regarded in the Ministry of 
Agriculture, where it is said to be too complicated. I agree with the 
optimal planners that the latter argument is an example of bureau­
cratic conservatism, because it would be no more complicated than the 
use of settlement prices in the extractive industries or differentiated 
procurement prices in agriculture, and the suggested reform would 
enable the differentiated procurement prices to be replaced by uniform 
ones. 

The direct calculation of rent payments is possible by comparing the 
costs of different farms. The collective farms are obliged to record their 
costs in their accounts, and a number of economists have used these 
cost figures for the calculation of rent. The main difficulty with this 
method is that of distinguishing between differential rent, quasi rents 
and differences in income resulting from varying degrees of managerial 
and labour efficiency. Another method of calculating rent payments is 
from the dual prices of a linear programming problem for the most 
efficient use of agricultural land, and some experimental calculations 
in this direction have been undertaken. 

One important practical difficulty in the calculation of rent pay­
ments is raised by the frequent alterations in the sizes and specialisation 
of farms. In practice rent calculations are normally per farm, and the 
frequent changes in the boundaries of farms mean that once and for all 
calculations would be grossly inadequate. The frequent changrs in the 
specialisation of farms mean that a substantial part of the differencrs in 
costs between farms arc a result of dilTerrnces in efficiency (resulting 
from greater or lesser periods of learning by doing) rather than diAcr­
ences in the 'original and indestructible Po\\"(TS' of the land. This is a 
most important practical objection to thl' use of rent payments, and one 
often deployed by Academician lof\'.\SKhNIl.! l·dachin. 

The main policy ohjectin's of the party in agriculture are to expand 
output, raise lahour productivity. dnTlo(l ~o("ialist productive relations 
and raise rural living standards. In 11)(;;-) in there was a sharp increase 



116 Planning problems in the USSR 

in agricultural output. This resulted from relaxing the restrictions on 
private plots, increasing state procurement prices and investing heavily 
in agriculture. It remains to be demonstrated that the gains which 
would follow the general introduction of differential rent payments 
would be substantial relative to those which party policy has brought 
about. (The introduction of stump age payments in the lumber industry 
in 1949 did not bring about substantial gains in efficiency.) In addition 
to increasing efficiency, a major objective of the introduction of rent 
payments is to make possible the elimination of procurement plans for 
each crop and their replacement by a situation in which each farm, 
guided by profitability, would itself choose a socially rational output 
programme. This can scarcely be regarded as a major objective of the 
party. 

It seems that the solution to which the USSR is moving is a tax on the 
cadastral value ofland, a progressive profits tax on the collective farms, 
zonally or qualitatively differentiated procurement prices and payment 
by non-agricultural organisations for land which they have taken from 
agricultural purposes. The second, third and fourth already exist and 
the first will probably be introduced when the cadastral work is com­
plete (which will also enable the zonally differentiated procurement 
prices to be replaced by qualitatively differentiated procurement prices, 
as in Lithuania). This would not be a perfect guide to the efficient 
allocation of resources, but it would be practicable, would eliminate 
the grosser misallocations of the traditional system and would represent 
a substantial improvement over it. 

I agree with the optimal planners that the direct calculation and 
payment of rent could help raise efficiency, but I have two reservations 
about this policy proposal. The first concerns the practical difficulties 
of implementing it, which were mentioned above. The second concerns 
the importance of the gains resulting from introducing rent payments 
relative to those resulting from other possible policies (such as the replace­
ment of the supply of materials and machinery by wholesale trade, thc 
development of the zveno, investing in facilities for processing and 
distributing agricultural products, making the chairman of the collec­
tive farm responsible to the members rather than to the secretary of the 
local party committee, the development of improved varieties and the 
development of rural transport). 

The optimal planners have had slightly more influence in the extract­
ive industries. Prior to the reform the only rent type payments were the 
stumpage payments introduced in the lumber industry in 1919. As part 
of the reform rent payments were introduced in the oil, natural gas and 
asbestos industries, and in some mining enterprises in ferrous metallurgy. 
Not only did the optimal planners provide a theoretical basis for rent 
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payments, but TSEMI performed some calculations for determining 
the numerical magnitudes of the rent payments in the natural gas 
industry. 

At the present time rent payments have not been universally adopted 
in the extractive industries. This hinders the smooth working of 
khozraschet, both for consumers and producers. For example, for the coal 
industry it is preferable to achieve any given quantitative increase in 
output in high cost rather than low cost enterprises (because this 
contributes more to sales) and for consumers the inappropriate pricing 
of substitutable fuels leads to a clash between their interests and those 
of the supply organisations. Similarly, the same product produced in 
regions with different costs may have different prices. This may explain 
a substantial part of the cost differences between two plants producing 
the same product. Thus the idea of profit as a sign of efficiency and of 
net profit as a fund forming index are undermined. 

The method of calculating the rent payments is unsatisfactory because 
it is charged per ton of output rather than for the use of particular 
deposits (and it is paid out of profits rather than treated as a cost item) 
and hence provides no economic incentive to end such wastes as the 
burning off of natural gas produced as a by product at oilfields. The 
reason for this is the way rent payments were introduced into the pricing 
system. The traditional way of dealing with the cost differences that 
exist in the extractive industries between regions was by means of 
settlement prices. These are individual cost plus prices and they 
provide no incentive for the efficient use of inputs. These settll~ment 
prices are, naturally, per physical unit of the commodity, and the rent 
payments introduced as part of the 1967 price reform simply enahled 
the dispersion of these settlement prices to be reduced. The fact that, 
in order to provide an incentive for the efficient use of natural resources, 
rent payments per deposit arc required is widely recognised, and may be 
incorporated into planning practice in due course. 

The rcason why rcnt payments have not been introduced on a wider 
scale in thc extractive industries appl~ar to be both that this would be 
impracticable, and that their introcluction would not make a significant 
contribution to attaining the policy o\Jj,:cti\'l's of the party. 

The reason why thr.y wr.l"I: not illtrodll("('d ill the coal industry was 
partly that the calculation of rent payn1l'llts till' indi\'idual mines is a 
difficult husiness, In particular it is not easy to distinguish between 
diffcrr.ncl's ill costs that al'l' duI' to ditJi-rl'llt Ilatural conditions, and 
diffnences that an' !lw' to ditJi-ITI](,(" in dlicil'nC\', Th('J'c is a gra\'c 
dallger that relit pa\'m('nts. dl'~If.:IIf'r1 to I'liminate ohjccti,'c diflcl'enccs 
in conditions 1)(,\\\"I','n min,'s, \\"illlllln "111 in practice to hr. yet another 
examplr or indi"idllal IHlIIl1~ "itlt t111'il WI'II knowll ad\'ersc con se-
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quences (Ellman [1971] pp. 146-8). It is for this reason that a progres­
sive profits tax, rather than individually calculated rent payments, has 
been suggested to absorb the differential rent created by differences in 
natural conditions. In addition it was desired to avoid both a general 
increase in prices and the redistribution of rent within the industry. 

The main objectives of the 1967 price reform were to reduce the 
percentage of loss making enterprises, to bring prices nearer to real 
national economic costs (for example by recognising capital intensity as 
a factor in price formation) and to reduce the dispersion of profitability 
rates. The calculation of rent payments would be necessary in order to 
turn profit into a measure of efficiency and hence make it socially 
rational to devolve decision making to enterprises or associations, which 
is scarcely a major objective of the party. 

Conclusion 

The optimal planners have persistently argued for the introduction of 
rent payments in agriculture and the extractive industries. Up till now 
the ideas of the optimal planners appear to have had no influence in 
agriculture and only a limited influence in the extractive industries. 
The reasons for this appear to be: 

a the radical nature of the proposals and the inertia and conserva­
tism of the responsible officials, 

b the practical problems connected with their implementation, and 
c the existence of other policies which promise to make a greater 

contribution to achieving the policy objectives of the party. 

Nevertheless, there have been a number of steps in the direction of 
taking account of differential rent (the introduction of stumpage pay­
ments in the lumber industry in 1949, the increase in the extent of the 
regional differentiation of procurement prices in 1965, the introduction 
of rent payments in a number of extractive industries as part of the 1967 
price reform, the introduction of payment by non-agricultural organisa­
tions for land taken from agricultural purposes by the 1968 law, the 
changes in the taxation of the collective farms in 1965 and 1970) and 
further steps in this direction (such as the introduction of a tax on the 
cadastral value ofland) both in agriculture and the extractive industries 
seem probable. 

PAYMENTS FOR ASSETS 

It follows from the theorem of the characteristics of an optimal plan that 
payments for the use of capital goods should be introduced into (~collolTlic 
practice to act as a guide to efficient decision making and in particular 
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to turn (the absence of) profit into a guide to efficiency. The economic 
interpretation of these payments, as I pointed out in Ellman [1971] 
p. 39, is as quasi rents. 

The introduction of payments for assets was advocated by Narkomfin 
at the time of the transition to NEP, but was rejected on the ground of 
the low profitability of heavy industry. They were introduced in 
Yugoslavia in 1950-4 and in the other European socialist countries 
including the USSR in the middle 1960s as part of the reform. A variety 
of reasons have been put forward for their introduction. The most 
important seem to have been to prevent enterprises applying for invest­
ment goods and investment funds when the prospective return is below 
their opportunity cost, and to prevent enterprises hoarding fixed and 
circulating capital when the return on them is below their opportunity 
cost.! The first problem arose from the fact that investment was largely 
financed out of grants from the budget, and the second arose from the 
absence of wholesale trade (and takeover bids). 'Prior to the reform the 
rights of enterprises in the sale of superfluous and unnecessary equip­
ment were extremely limited: the sale of equipment and machines, as a 
rule, was forbidden, and the sums received by the enterprises for the 
sale of equipment, in the cases where it received permission for this, 
were paid into the budget.' (Rybalkin [1969] p. 83.) To the extent that 
investment is financed out of bank loans which have to be repaid at a 
substantial interest rate, or self-financed by enterprises or associations 
which can receive a substantial return on funds left with the banking 
system, and wholesale trade is well developed, as is advocated in chapter 
7, this allocative case for payment for assets will disappear. It is interest­
ing to note that in Yugoslavia, which was the first of the European 
socialist states to introduce such payments, they have become less and 
less significant. (The rate was 6 % when this lever was introduced in the 
early 19505, and was reduced to 4 % in 1964, with a reduction to 2 ~~ 
in some cases, and to 3.5 % with a reduction to 1.7 % in some cases, 
from 1967. The payment was abolished altogether as from 1971.) On 
the other hand, giving the enterprises a greater role in the initiation of 
1 For example in I ~)65 a state farm on the virgin lands sent in an application for I 0 Iracloo~ 

although it alrcady had .10 'uncmployed' lra,'lor, (I.isichkin [1<)(i6) p. (0). This is analo­
gous to the fact that in Unitro Stairs tkfrllcC' contracljl1.~ there i~ a tendency by firl115 to 
hoard 

'engineers. technicians, skilled prodllction workrr.-, and adlllilli~lrati\'c pC'r1'onnrl not 
required 011 ctlrrrnl conlr;lc(S but usef1l1 '~)r \\'iIlTlill~ and rx,'l ulinR flll\l('(" contracts .... 
Perfi)rllling work 'in h()\I~(,' whil h 1'011 Id IH' dtllw TIlnrt' dlici{'llIly hy sprci;'lli~t vcnrlor.i 
is flnolhfT 1IH';tIlS ... of Imildin.l!' lip !l('\\' 1·:1.Tuhilili,'-; fi.lr 11II\IIT h\l~in("~s. Engaging in 
technical lasb and hllying f'qlliplllf'lIl f·"q'llll.dk 11 11 rcl;lI 1'1 I In :1.11 flll~~nill~ dcvrlopmC'nt 
('flint :1.1<;0 ('nil;III1-"" all nn~.'ILiqlitl!)\ ;lhilily 10 1111llfH'lc ill ticld~ f(lr prolitahle' future 
nmtr;ICI",' (SdH reI' /lqli'1! p. In:i.) 

Such plll'llflllWII:1 ;lri ... " \\"11I"1In n I Ill" ;If C(llllllinl: I n<.l pi .111 acli\ lIy j, k:-~ than the user cost 

of !lot CIIl!;u::illg ill it. 
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investment, combined with the absence of payment for assets, can lead 
to the misallocation of investment (there is no reason why high quasi 
rents should be a good indicator of investment needs), and the transition 
from social property to group property, as Yugoslav experience has 
shown. Accordingly, I suggest that this lever be retained, even when 
wholesale trade has been developed. and the banking system plays a 
more active role in the provision of finance for investment. The main 
controversial issues arising from the introduction of payments for fixed 
and circulating capital were the valuation of capital, which goods 
should be among those on which the charge is made, whether it should 
be at a uniform rate, what the rate should be, the relationship between 
the rate and the rate of interest on bank loans, and the effectiveness of 
this measure in stimulating the more efficient use of capital goods. 

In the USSR, for the purpose of calculating the magnitudes of these 
payments (and also for calculating profitability) capital goods are valued 
at their original cost and not at their written down value. The purpose 
of this was to prevent these payments becoming an impediment to 
technical progress by providing an incentive to continue using depreci­
ated machines and a disincentive to use new ones. I consider that, as in 
Poland and Czechoslovakia, the values used in the calculations should 
be the depreciated values, because the allocative function of these 
payments is to remind enterprises of the opportunity cost of these 
machines, and historical costs are irrelevant for this. This is also the 
position of TSEMI. By the end of the period it was already the case in 
some industries, such as the oil industry. 

In the USSR these payments are levied on both fixed and circulating 
capital (as is also the case in Bulgaria, Hungary and the DDR) with 
certain exceptions, such as the first two years of the life of fixed assets 
financed out of the PDF, and purification equipment designed to 
prevent noxious wastes being discharged into the air or water. 

In principle there is a uniform rate (6 %), but in practice some low 
profitability industries (such as the coal industry) pay a reduced rate of 
3 %, and in some special cases the rate is zero. TSEMI has suggested 
that there should be a uniform rate, which should equal the rate of 
interest on bank loans (which should be raised from its present low 
level) and the national economic norm of investment efficiency (12 %). 
The reasons for this are that the alIocative function of these payments is 
to ensure that enterprises should take account of the opportunity cost 
of capital in an economy without a capital market and that the Ilorm 
of investment efficiency can be regarded as the opportunity cost of 
capital, and the general disadvantages of individual norms. Kantorovich 
has argued against a uniform rate and in favour of differentiated rates. 
The reason for this is that he conceives of thesc payments as quasi rents. 
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The existing system of payments for assets clearly can not be regarded as 
a system for collecting quasi rents, because they are not charged per 
capital good at a level equal to the marginal product of each capital 
good. What corresponds more to quasi rents are the fIxed payments 
which have been introduced to take account of the especially favourable 
circumstances facing some enterprises, because these are calculated per 
enterprise and are designed to reduce the (excess) profIt to zero. They 
are similar to the rent payments which Joan Robinson recommends for 
her Utopia (Robinson [1960] pp. 227-30). The fixed payments are 
often calculated in such a way as to provide a disincentive for efficiency. 
What tends to happen is that' The basis for determining the fixed pay­
ments is not the additional profit, associated with better technical­
economic conditions of production, but that part of the profit of an 
enterprise which is in excess of the average profit for the industry.' 
(Yegiazaryan [1970] pp. 5-6.) Hence I consider that there is a good 
case for a more or less uniform rate for payments for capital (possibly 
combined with stable fixed payments in some cases), based on the desire 
to encourage the efficient use of capital, the absence of a capital market, 
the difficulty of calculating quasi rents without providing a disincentive 
for efficiency, the desire to avoid a transition from social property to 
group property, and the needs of the state budget. In order to pre\'ent 
the general absence of quasi rent payments from having undesirable 
effects on the distribution of income, the allocation of investment and 
the usefulness of profit as a criterion, one could introduce a regressive 
system of payments from profit into the funds available to an enterprise 
for incentive payments, welfare expenditures and investments, or a 
progressive profit tax (if an enterprise were allowed to keep all the profit 
remaining to it after it had met its obligations to the state). This is 
advocated in chapter 7 and has been suggested by TSEMI. 

The question of the relationship between the payments by enterprises 
for assets and the rate of interest on bank loans has been much discussed 
in recent years. At present thc rate of interest on loans to finance 
centralised investment is ! % p.a., a rate which TSEMI considers to be 
too low; this is a view which I share. 

The introduction of paymcnts for assets, combined with the use of 
profitability as a fund forming index and the creation of the PDF did 
lead to the widespread selling, or gi\'ing away, ofsllpl'rfluons equipment. 
In general, however, the e\·idencc supports the \·il'\\' that 'The practice 
of utilising payments for capital hoth in the l'SSR and in the other 
socialist countries dol'S not yet allow liS tt> allswcr the qllcstion what role 
it has played in il11prm'ing their utilisation.' (Ryhalkin I Jg(ig] p. 31.) 
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Conclusion 

As part of the reform, payments for fixed and circulating capital were 
introduced into the Soviet economy. The introduction of these pay­
ments was an attempt to overcome some of the problems caused by 
financing investment by grants and loans at nominal interest rates, and 
the absencc of wholesale trade (and takeover bids). A similar measure 
had been introduced a decade and a half earlier in Yugoslavia as part 
of the first steps in economic reform in that country. The optimal 
planners supported this measure, although the system introduced does 
not correspond to their theory and their influence appears to have been 
negligible. I consider that the introduction of these payments was a 
progressive move. What corresponds more to the theory of optimal 
functioning are quasi rents for particular capital goods. I consider (and 
so does TSEMI) that to attempt the general calculation of quasi rents 
is undesirable, because it would be very difficult and would lead to the 
emergence in this field of the well known problems of individual norms, 
as has already happened with fixed payments. Kantorovich considers 
that the regular calculation of quasi rents is both feasible and desirable 
as part of an optimally functioning economic system and has done some 
work aimed at demonstrating this in the steel industry. This is considered 
in a subsequent section of this chapter. 

PAYMENTS FOR LABOUR 

In Ellman [1971] I explained that it followed from the theorem of the 
characteristics of an optimal plan that payments for labour resources 
ought to be introduced into the economy as guides to efficient resource 
allocation, and that ifsuch payments were to be introduced for purposes 
of regional planning they would correspond to the Regional Employ­
ment Premium introduced in the UK as part of the Selective Employ­
ment tax. Such payments have not been introduced into the USSR for 
the very good reason that although they are relevant in a market 
economy they are not relevant in the administrative economy. 
Kantorovich's proposal is relevant for market economics in which the 
location of industry is decided on economic grounds and it is desired to 
guide industry to areas where wages are above opportunity costs. In 
the USSR the reverse situation exists. The location of industry is 
administratively determined and the problem is to use indirect central­
isation to fit the regional location of the labour force to the desired 
regional location of industry. Hence the authorities have introduccd 
such measures as regional differentiation of wage rates, regional 
differences in holiday entitlement and regional diffcrenccs in the 
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number of years of work required to qualify for a pension. Similarly, in 
his classic study of regional labour problems (Perevedentsev [1966]) 
Perevedentsev discussed a large number of measures for improving 
living conditions in areas suffering from a labour shortage (such as 
improved housing and shopping), but regional wage subsidies were not 
even mentioned. Kantorovich's proposal is relevant in the administra­
tive economy as a suggestion for location planning, i.e. that when 
calculating optimal (least cost) locations the planners should use not 
actual wages but opportunity costs. In the NEM payments for labour 
have been introduced, not in the form of regionally differentiated pay 
roll taxes (or subsidies) to equate actual wages with the shadow wages 
necessary for indirect centralisation, but in the form of a uniform pay­
roll tax whose purpose is to redistribute the national income. In the 
USSR even in the khozraschet economy the case for introducing pay­
ments for labour for allocative purposes would be limited, as 
administrative methods would remain very important in location 
decisions. 

Conclusion 

The optimal planners have advocated the introduction of payments for 
labour resources. Such payments have not been introduced and are 
irrelevant for solving regional problems in the administrative economy. 
In the NEM there are payments for labour, but they have a different 
theoretical basis, distributive not allocative. The case for introducing 
payments for labour into the economic mechanism for allocative pur­
poses (as opposed to using them in plan calculations) would be stronger 
were location decisions left to market forces, which is scarcely concei\'­
able in the USSR. 

PROFIT 

Marxists have traditionally regarded profit under capitalism as a 
measure of the exploitation of the workers by the capitalist~, 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 an 
interview with the first American \\'orkers' delegation (1927) Stalin 
stated that' the extraction of profit is neither an aim nor a moti\"(~ force 
of our socialist industry'. (Stalin [1950 1 p. 119.) 

It follo\\'s from the theorem of the characteristics of an optimal plan 
that in the ahsen('(~ or ('xtcl'Ilalitic's and increasing ITtllrns to scale, and 
in the presence of optimal paymellts f(lI'lIatllraIITsollrl'l's, capital goods 
and lahollr ITSOIII'C('S (till' :lI>S('II(,(' on pro/it is a sigil of cnicielley. It is 
this which has kcl SOIlIl' of till' optimal planners tll adnl(,;lh' the use of 
profit as a local optimalit\· nitnioll, a jlo,iti(ln strikingly at variance 
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with that advocated in Economic problems of socialism iT! the USSR. In that 
work Stalin explained that in a socialist planned economy profitability 
must be considered 'not from the standpoint of individual plants or 
industries, and not over a period of one year, but from the standpoint 
of the entire national economy and over a period of, say, ten or fifteen 
years '. 

It is widely believed that an important part of the reform was an 
increase in the role of profit as a criterion to guide the work of enter­
prises, as a source of finance for material incentives, and as a source of 
finance for investment. In fact the main criterion for guiding the work of 
enterprises continues to be plan fulfilment and overfulfilment. The 
difference made to this by the reform was that whereas formerly the 
most important plan indices were gross output and cost (reduction), 
now the chief synthetic indices are profitability and incremental sales 
(or incremental profit). The main source of material incentives for the 
workers continues to be the wages fund. Whereas formerly the engineer­
ing-technical personnel and employees received bonuses both from the 
wages fund and from the enterprise fund, now all their bonuses come 
from the MIF, i.e. are related to the fund forming indices and paid out 
of profit. As part of the reform a substantial proportion of investment in 
existing enterprises is now financed out of the PDF, i.e. largely out of 
deprecia tion. 

The optimal planners considered that the system of incentive funds 
introduced as part of the reform was undesirable for the following 
reasons: 

a the use of profitability as a fund forming index can have an adverse 
effect on investment efficiency,l 

b incremental sales are an inadequate guide to efficient decision 
making,2 

c the use of incentives for adopting a taut plan is ineffective, 
d incentives should be for high results, 
e free remainder is very important, but has no efficiency encouraging 

significance, 
f profit has an insignificant role as a source of finance for increasing 

fixed and circulating capital. 

I agree with this, and concrete proposals aimed at overcoming these 
difficulties are put forward in chapter 7. In connection with the evident 
need to improve the system of incentive funds ancl the creation of 
associations, at the end of this period a number of experiments con­
cerned with reorganising the distribution of the profit of an enterprise 

1 For an explanation of how this can hnppen sce Ellmnn [1971] p. 141, point (4). 
• This is largely a result of the present price system ancl the permanent ,elkrs' market. 
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were proceeding. Amongst other experiments, there was one in 
Minpribor, and another at Glavmosavtotrans (the Chief Administra­
tion of automobile transport of Moscow City Council), on which 
TSEMl's ideas had had considerable impact. 

The system of distribution of profit in these experiments differs from 
the normal one in the following respects. Whereas under the existing 
system enterprises are only interested in increasing profit to the extent 
to which their incentive funds are increased (which may be easier via 
an alteration in the fund forming norms), under the experiments an 
increase in actual profit over the planned level automatically increases 
the funds available to an enterprise for its own purposes. In addition 
the planned payments into the budget are minimum guaranteed pay­
ments. If actual profits are below planned profits the budget does not 
suffer, although under the existing system it would, via a reduction in 
free remainder. Moreover in the experiments the enterprise incentive 
funds are related directly to profit, which means that the principle of 
incentives for high results has been incorporated into the experimental 
system. Furthermore, the role of self-finance for investment in fixed and 
circulating capital has been increased. TSEMl's ideas go further than 
the experiments actually implemented. 

OPTIMAL FUNCTIONING IN THE STEEL INDUSTRY 

Kantorovich's ideas about how to establish an optimally functioning 
steel industry are an application of his general theoretical ideas, which 
were described in Ellman [1971] chapter 4 and are analysed in chapter 5 
ofthis study. In chapter 4 I briefly described the work which Kantoro­
vich has done to introduce optimal production scheduling into the work 
of the steel industry. In connection with this work Kantorovich has 
provided a clear theoretical analysis and simple numerical example to 
explain not only that the use of linear programming can enable optimal 
production schedules to be calculated, but also that the theorem of the 
characteristics of an optimal plan can be used to establish an optimally 
functioning economic system in the steel industry (KantorO\'ich r 1968] 
pp. 48-53). I have translated this argument in Ellman [1971] pp. 
165-70 • 

Kantorovich's argument is IlIlcol1\"incing, for both logical and plan­
ning rcasollS. 

Thc logical hasis of his conceplion of oplimal fnnclioning is a modifi­
cation 0(" the theory Ihal Ihe pl'icc mcch:lI1ism 1';111 lead In Ihe efficient 
allocation of"rcsonrccs. I1 is \\"cll kno\\"l1 that this tlH'ory (as lin'mulated 
for example ill the basil' Ihl'orc1I1 or\\"cll;m" '"C01HI1l1iol is lidsI', or as it is 
lIsually pul, slllll-rs li'ellll '(":'(("("]It inns" \slIcll as inlTc;Jsing returns to 
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scale and extcrnalities).l In Ellman [1966] I have given some counter­
examples on the prdt'rences sidc. As far as thc production half of thc 
theory is concerned, in the prcviolls chapter it was argllcd that evcn 
under conditions of constant returns to scale, no externalities and 
certainty, it is not general possible to use shadow prices in the way 
Kantorovich has advocated. In addition reference was made to Baumol's 
analogolls critique of the interpretation of the decomposition method in 
terms of indirect centralisation, and to the distinction between optimality 
conditions and search procedures. It is easy to extend this general 
argument to the specific example offered by Kantorovich and Gorstko. 
The increase in the output of both products depends on enterprise B 
switching some capacity from 2 to I, and B has no khozraschet reason for 
this. Moreover, 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 it would be socially rational to ignore khozraschet.2 

The main planning objection to Kantorovich's scheme is that it 
represents a hypertrophy of one side of a mathematical representation 
of one part of the process of planning in the steel industry. As explained 
in chapter 4, at the present time the work done by Kantorovich in 
introducing optimal production scheduling and attachment planning 
into the steel industry is being incorporated into the management 
information and control system Metal!. That shadow prices will have a 
useful role to play in Metall is possible, but evidence in favour of the 
gains to be had from using shadow prices to enable enterprises them­
selves to make socially rational decisions in the light of information 
which comes to hand between the calculation of optimal plans, is 
lacking at the present time. By the end of 197 I experience of optimal 
production scheduling had indeed shown that there was an additional 
gain over and above thc extra tubcs planned. It was not, however, the 
result of using shadow prices, but of using computers. The introduction 
of computers into planning steel tubes enabled the degree of aggrega­
tion of requirements to be reduced, and hence reduced aggregation errors. 

The adoption of Kantorovich's ideas would amount to a major 
change in the status of plans. At present plans arc obligatory for enter­
prises, which arc provided with incentives for adopting taut plans and 

1 For a methodological discussion of how it is possible to prove theorems for \\'hich there arC' 
'cxceptions' sec Lakatos [1966]. 

2 Similarly, BaTran [1972] has shown that Solomons' ideas abo1lt the llse ofshauow priccs 
as internal prices for decentralised firms arc not very helpful. 
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are liable to penalties for underfulfilling them. If Kantorovich's ideas 
were adopted, plans would have the character of suggestions by an 
enterprise's OR department, and an enterprise would be free to ignore 
them if it could do better than they envisaged. This would be a major 
change in the significance of plans, which I. Ya. Birman has referred to 
as the transition from 'plan-directive' to 'plan-consultant' (1. Birman 
[1968b] p. 225). It would amount to the replacement of planirovanie by 
planirovka1• It is scarcely surprising that responsible officials are doubt­
ful about the need for such a radical change in planning procedures 
when the gains in efficiency which it promises are limited to taking into 
account changes in conditions since the original optimal plan was 
computed. How big are these likely to be, given the small increase in 
efficiency which the transition from traditional to optimal production 
scheduling usually brings about, the short period since the computation 
of the original optimal plan, and the limited domain of validity of the 
theoretical basis of the scheme? 

Kantorovich's scheme is not an isolated aberration. It is simply a 
typical attempt, by a mathematical economist, to give an operational 
economic content to the separating hyperplane theorem, and is 
analogous to Koopmans' game between a helmsman, custodian and 
managers (Koopmans [1951] pp. 93-4), Samuelson's rules for the 
market determination of optimal prices and quantities (Samuelson 
[1966] pp. 436-8 and 469-71) and Lancaster's decentralisation theorem 
(Lancaster [1968] p. 108). I am doubtful about the usefulness of these 
studies for raising efficiency, for the reasons given above, although I 
recognise their interest for those who wish 'to elucidate the theory of 
linear programming and to sec whether economic intuition suggests any 
computational methods for the solution of purely mathematical problems 
of linear programming'2 

Conclusioll 

Kantorovich's ideas about how to establish an optimally functioning 
steel industry have not been applicd, although his work on calculating 
optimal production schedules has been implemented. His ideas about 
an optimally functioning steel industry are unconvincing, and their non­
implcmentation seems to be a result more of their exaggeration of one 
aspect of a mathematical representation of onc part of the planning 
process, than of the 'bureaucratic consCI'vatism' of the responsible 
officials of So)'uzgla\'lllelal. 

1 Both ofth('se words arc uSllally (rans!;lll'd hy 11H' EIl.~lish w\)rd 'planning', hut they describe 
t\,,'O \Try dillt'fent ct)lIccpls. jl/l1r1j,o.-/"'a 1IW.IIIS phll cnlllpiblinn. ;lIld /'/rmir,{Ji'''fl;C implement. 
ing the plan hy IIW;1I1S of (iirc('li\'Cs. 

2 This is Salll\lc!"on"s <if'''( riJllinn or his mnl :Iilll. Scc S.'lllllH'hnn 11~)I)(ll p. 438. 
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THE OPTIMALLY PLANNED AND FUNCTIONING ECONOMY 

TSEMl's ideas about how to transform the economy as a whole into an 
optimally planned and functioning economic system were outlined by 
Fedorenko in the 1966 debate (Diskussiya [1968] pp. 13-15 - I have 
translated this passage in the appendix to chapter 3), in an article 
published by Fedorenko in 1967 (Fedorenko [1967a] p. 14 - I have 
translated the relevant passage in Ellman [1971] pp. 158-9), and in a 
book edited by Fedorenko (Fedorenko [1969a] pp. 499-500 - I have 
translated the relevant passage in Ellman [1971] pp. 160-1). From these 
publications it would appear that what TSEMI has in mind is the for­
mulation of an optimal plan by means of a multi-level tatonnement 
process, followed by its implementation by enterprises guided by the 
profit maximisation rule in an environment characterised by whole­
sale trade, flexible prices and optimal payments for resources. The 
introduction of rent payments in agriculture and the extractive in­
dustries, payments for fixed and circulating capital and for labour 
resources, the use of profit as a local optimality criterion and optimal 
functioning in the steel industry, are simply specific applications of 
TSEMl's general theoretical ideas. 

In connection with TSEMl's position the following observations are 
relevant. 

I The schema outlined is an application of general equilibrium 
theory to a socialist planned economy. The purpose of analysing the 
general equilibrium model, according to leading researchers in this 
field, is to establish the assumptions under which Adam Smith's 
assertion about the hidden hand is valid (Arrow [1971] p. vii). The 
result of the analysis is to emphasise how very strong are these assump­
tions. The model focusses attention on trade rather than production; 
ignores the central role of labour; treats prices as guides to efficient 
allocation rather than as a reflection of the mode of production, the 
distribution of the national income and the methods of production; 
treats competition as a socially rational process for ensuring efficien l 
allocation rather than as a mechanism for fostering technical progress 
or as a cost increasing factor; emphasises the equilibrating role of 
markets and neglects the disequilibrating role of markets; ignores 
information other than price information; approaches all decision 
making from the standpoint of maximisation; focusses attention on the 
combination of individually rational choices into socially rational 
choices while neglecting the possibility of individually rational choices 
combining into socially irrational choices; neglects the role of increas­
ing returns in manufacturing; concentrates on auction markcts; trcats 
the quantity of resources and the effectivcnes.~ with which they are 
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used, rather than the level of effective demand, as the determinants of 
the level of output; considers an economy without a past and with a 
certain future; plays down the difference between a barter and a mone­
tary economy . . . . Why should the planning and functioning of a 
socialist planned economy be patterned on a model which simply 
shows how strong are the assumptions it is necessary to make in order 
to construct a model in which hidden hand doctrines are valid?l 

2 The writings of the optimal planners often fail to distinguish 
clearly between a description of algorithms and a description of the opera­
tion of economies. Walras 'confused the matter by not being altogether 
clear as to whether he was talking about an iterative solution or about 
an actual temporal process' (Goodwin [1951] p. 4) and tlus confusion 
has persisted in the literature. Some examples may clarifY the point. 

The economic interpretation of the decomposition algorithm is well 
known and has been used by some Soviet econonllsts to provide a basis 
for decentralisation.2 In many cases, however, it turns out that decom­
position algorithms are inefficient, and that the direct solution of the 
problem is quicker. Does this mean that decentralisation is undesirable?3 

In the planning scheme espoused by TSEMI, which is translated in 
the appendix to chapter 3, the process of compiling the optimal plan is 
treated as an iterative process to be repeated as many times as necessary 
to attain the required level of accuracy. Assuming that the algorithm 
has the required properties, a computer can iterate many times till the 
required level of accuracy has been reached. As Kornai has observed, 
however, there is no reason to suppose that a ministry could very many 
times in a year estimate what its reaction would be if plan x were 
submitted to it. 

Kantorovich considers that the natural development after optimal 
production scheduling has been introduced is to complement it by 
using shadow prices in the functioning of the steel industry. The reason 
for this is that, quite naturally as a mathematician, he approaches the 
question of the organisation of the steel industry from the point of\·iew 
of the properties of the mathematical model which represents that part 
of it which he has studied. In the previous section of this chapter I 
argued that this approach was not a useful source of policy ideas. 

3 The planning process outlincd by TSE;-'!I is based on a mis­
understanding of the nature of the plallnillg proCl"SS and may not he 
feasible; if it were feasible it \\"(lIIld lead t() the cOlllpilation of a plan 
which was 'optimal' ollly ill a C()Il\Tllti()llal S("l1S(". 

1 For <l brirr dic;c\1~~i()1\ Ill' tl\l' l\l.!i~ Clr Ihi, :'ppl 0.1111 ... (Of' nli~, I ] ~l7') 1 (""IH'I ially pp. 9~-IO(). 
2 For example in the p.l"';','-!"/' qllllled (Ill ]1. L' pj 1'11111.111 jln;ll. 
3 This (·";UlIl'lr. alld 111(' rollnwill); (Ill!", W('I(' lI<.cti 11' 1't'lll.li ill ;1 11'.1111"1' ill (:illllbridgc in 

NO\'("lIl1wr 1~171. 

LPI' 
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a TSE~II's scheme for calculating the national economic optimal 
plan is conceivecl of as an algorithm for maximising the national 
economic objective function. It assumes that such a function exists 
and that national economic planning is concerned with its maxi­
misation. As Kornai has argued, however, this is an unsatisfactory 
way of thinking about the planning process. It is not often that 
before the planning work begins the decision maker has a well 
defined preference ordering over all the possibilities. A more usual 
situation is one in which the goals of development are subject to 
conflict, and the wishes of decision makers take the form of 
aspirations (Kornai [1970]). Hence the planning process is not 
concerned with calculating one optimal plan, which is then 
implemented, but is a process of mutual adjustment between the 
set of explored plans and the set of acceptable plans, leading to the 
adoption of a plan which is acceptable, feasible, and optimal 
relative to the assumptions on which it is based. 

b It remains to be demonstrated that the planning process outlined 
by TSEMI would converge to the optimum in a reasonable time, 
given the size of the problem, the information that is available 
and the technology that exists. The time taken to solve the much 
smaller problem of introducing optimal production scheduling 
into the work of the steel industry, the difficulties in obtaining 
reliable data both for current planning and for optimal planning 
of the development and location of industries, and the arbitrary 
technological assumptions made in many theoretical analyses of 
the problem, testify to the importance of these problems. The 
problem of drawing up consistent, let alone optimal, current 
plans remains unsolved, as I explained in chapter I. The main 
reason for this is the difficulty of collecting and processing the 
necessary data. 

c In chapter 4 some specific areas in which TSEMl's idcas about the 
calculation of optimal plans have been applied were considered. It 
was shown that this work leads, not to the calculation of a single 
plan, the unique optimal plan, but rather to the calculation of 
numerous plans, each of which is optimal relative to the assump­
tions made. This is a useful process, which ensures that the plan 
adopted is feasible and that a useful gain in efficiency is made, but 
the plan adopted is only 'optimal' relative to the assumptions 
made in calculating it. 

4 TSEMI's proposals about the implementation of the optimal plan, 
i.e. about the establishment of an optimally functioning economic 
system, raise a number of difficulties. 
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a In the previous chapter I pointed out that profit maximisation, 
optimal payments for resources and optimal prices were not suffi­
cient conditions for the efficient allocation of resources. 

b The views about the role of value relations in the economy from 
which TSEMI's proposals are derived were analysed in the 
previous chapter. There it was argued that TSEMI's treatment of 
payment for resources is one sided and raises important practical 
difficulties. In earlier sections of this chapter some of the con­
crete proposals of the optimal planners for improving the function­
ing of the economy were analysed from a practical point of view. 
Even in the case of differential rent in agriculture, where the 
a priori case for the position of the optimal planners seems very 
strong, it turned out that there existed an alternative to the policy 
which they recommend, which is practicable and overcomes some 
of the problems caused by the absence of rent. 

c In the following chapter it will be argued that the important 
questions in economic reform concern such issues as the elimina­
tion of current planning, the creation of a buyers' market, the role 
of the association and the position of the white collar intelligentsia, 
rather than the questions on which the work of the optimal plan­
ners has focussed. 

Conclusion 

TSEMI's ideas about how to organise the national economy as a whole 
in an optimally planned and functioning way were put forward in a 
number of works in the late I960s. The suggested method for national 
economic optimal planning and functioning was similar to ideas widely 
discussed in the international economics literature (Robinson [1964], 
Malinvaud [1967], Kornai [1965], Novozhilov [1969]) and whose 
ultimate source is The elements of pure economics1• The main result of one 
hundred years analysis of the model in that book is the strict demonstra­
tion of the extremely restrictive nature of the assumptions which are 
necessary to demonstrate the existence, economic meaningfulness, 
uniqueness and stability of a solution. The relevance of the model 
either as a descriptive model of industrial capitalism or as a normative 
model of a socialist planned economy remains to he demonstrated. The 
suggested way of drawing lip the plan is based on an lInderstanding of 
the planning process which is 0[" dOli btfld ,·alidity. Its feasibility remains 
to be demonstmted. The plau result ing ["mm such a ]1mcess would be 
'optimal' only in a cOll\"Cntional sells\'. The suggested way of imple-

I A clC'ar lexthook ('xpno,;ilinn pr Ihi .. li1l(" "I' ;IPI'I"I);1("" i ... \1f-,lIle 11ql'~,1 ('h:tplf'r 14. For cri­
lillllC''; or this lilW of apprt);\ch :'1'1' ;\Iikhaln'~ky I '~l; I I. ""OIlui 11~lill. (~(,nI·g-("$c.lI-Ro("gcn 
[1~li I ). The clas"j,' n·itiqllc .... Ill' ,"\HIP,", ;"./' lh,'~c "I' \ 1.11"\. '·chl('1l and Sdlump('1C'r. 
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menting it has a number of positive features (such as wholesale trade). 
In the following chapter I outline the economic reform which, in my 
opinion, the Soviet Union requires, in order to establish that the work 
of the optimal planners focusses attention on less important issues (such 
as the need for rent payments) at the expense of more important ones 
(such as the social basis of reform). 

CONCLUSION 

In order to examine the usefulness of the ideas of the optimal planners 
for improving the economic mechanism, six topics were analysed in 
detail. The first five were specific proposals and the sixth was the 
general theoretical framework within which the specific proposals are 
being put forward. 

By the end of 1971 the impact of these proposals had been extremely 
limited, being confined to such things as the introduction of rent 
payments in some extractive industries (where they were calculated in a 
way which TSEMI opposed) and the experiment in reorganising the 
financial relations between Glavmosavtotrans and the state budget. The 
reasons for the extremely limited impact of these proposals throughout 
the period appear to have been threefold. First, it was only in the late 
1960s that the optimal planners began putting forward their ideas in a 
form suitable for incorporation into the economic mechanism. The 
importance of khoZTaschet was emphasised by Yushkov in 1928, but it was 
only in the Glavmosavtotrans experiment that the optimal planners put 
forward a practical scheme which could fit into the existing Soviet 
planning and financial system. Secondly, they were extremely radical. 
The introduction of differential rent payments in agriculture and of 
payments for labour resources would have been major innovations. 
Thirdly, the objectives of the optimal planners were at variance with 
the policy objectives of the party. The purpose of introducing rent 
payments, payments for capital goods and labour resources, and the 
use of profit as a local optimality criterion, which the optimal planners 
have been advocating since 1928, is to create an economic mechanism 
in which enterprises, guided by value relations, would make decisions 
that were socially rational, and hence to reduce the role of administra­
tive methods. This objective is ultimately based on a certain idea of 
what constitutes the good society. In essence the optimal planners 
subscribe to the view that a society in which some decisions are made in 
accordance with value relations is more desirable than one in which all 
decisions arc made in accordance with instructions. This is a view which 
I share. It is not however one that appealed to the Tsarist government, 
that appeals to the Soviet government, or that fits in with the traditions 
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of the party. It was indeed specifically attacked, during War Commu­
nism, with special reference to labour, by Trotsky (in a famous speech 
at the Third All-Russian Congress of Trade Unions) and by Bukharin 
(in The economics of the transition period). At the present time many of the 
ideas of the optimal planners about the economic mechanism are 
unacceptable because of their similarity to • market socialism'. The 
latter, an official of Gosplan has explained, is unacceptable because' in 
practice it means a weakening of the role of the socialist state and the 
party of the working class in the management of the economy' (Krylov 
[1969]). 

I consider that the specific proposals of the optimal planners fall into 
three groups. First, those that are undoubtedly helpful. Examples are 
the proposal to replace the present system of incentives for adopting a 
taut plan and the present system of the division of the profit of an 
enterprise by incentives for high results and the use of net profit as a 
fund forming index. TSEMI has not confined itself to making proposals, 
but calculated rent payments for the natural gas industry as part of the 
1967 price reform and played an important role in the Glavmosavto­
trans experiment. Secondly, there are those which are sensible but not 
very important, such as the proposal to base the charge for fixed assets 
on depreciated values rather than historical costs. Thirdly, there are 
those which are not useful contributions to overcoming existing economic 
problems, such as the proposal to introduce regionally differentiated 
payroll taxes in an economy where the location of plants is admini­
stratively determined but the movement of workers is (more or less) 
free. 

I consider that the general theoretical approach of the optimal 
planners does not provide a satisfactory approach to the question of 
economic reform. 



7. WH .. \. T KIND OF ECONOMIC REFORM 

DOES THE SOVIET UNION NEED? 

If one may resort to an anachronism, [Adam] Smith can be termed a progressive 
intellectual. The most odious social types for Smith were the politicians, struggling 
for power and the chinovniki-bureaucrats, executors of their will, who as he said are 
inclined to a blind nationalism and a dangerous narrowness of opinion, which limit 
natural freedom, which is the only thing that allows a society to flourish. 

A Soviet writer' 

The 'thoroughly thought out, centrally coordinated series of reforms' 
which is required in order to overcome the problems described in 
chapters I and 2 would amount to a major change in the productive 
relations of socialism comparable to the transition from War Com­
munism to NEP, a comparison made by writers such as Blyakhman 
[1969] pp. 3-7 and Rakitsky [1969] p. 10. 

In the whole history of the USSR there have been only two such 
reforms, the transition from War Communism to NEP in 1921-3, and 
the transition from NEP to the administrative economy in 1928-31. 
Both were put through in a short space of time by the political leader­
ship. In the period 1962-7, that is in the period between the 22nd 
Congress and the 1968 events in Czechoslovakia, it seemed as if a third 
major change in the productive relations of socialism might be put 
through from above. At the present time it is clear that the political 
will for this is lacking, although this situation may not last indefi­
nitely. 

The social basis of the transition to NEP is clear. It was the decision 
to reach a compromise between the party and the peasants. The social 
basis of the transition to the administrative economy is equally clear. It 
was the decision to liquidate the kulaks as a class. What would be the 
social basis of a major change in the productive rclations of socialism at 
the present time comparable to the transition from War Communism 
to NEP? To answer this question an economist naturally turns for 
guidance to the work of sociologists. 

1 Novyi Mir 1969 No. 8 p. "80. 

[ 134] 
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Sociologists tend to approach the question of economic reform from 
the standpoint of social stratification theory. From this standpoint 
economic reform is seen as simply one front of a struggle between two 
social groups, the white-collar intelligentsia, i.e. those who hold 
'professional, managerial and administrative positions' (Parkin [1971] 
p. 147),1 whose training and knowledge are indispensable to the run­
ning of any industrialised society, and the apparatchiki, the officials 
occupying the leading positions within the party and the state security 
organs, who at the moment hold power by virtue of the doctrine of the 
leading role of the party of the working class armed with a knowledge 
of Marxism-Leninism, and of the political institutions in which this 
doctrine is embodied but who are not essential for the running of a 
modern industrial state. Parkin has suggested that these two groups 
should not be regarded as separate classes but should rather be seen as 
two groups within a single dominant class. According to this interpreta­
tion, the white collar intelligentsia is struggling to replace the apparat­
chiki as the dominant group in society and to increase its material 
position vis-a.-vis the manual workers. To achieve the first objective it 
emphasises technical competence (as opposed to political reliability) as 
the main criterion in appointments and promotions, and the need to 
replace' arbitrary' political decisions (which are made by the apparat­
chiki) by 'rational' economic decisions (which are made by the white 
collar intelligentsia). To achieve the second objective it advocates the 
transition from the administrative economy to a market economy, 
because 'differentiation on the basis of thorough application of the 
principles of performance ... is naturally linked with the extension of 
commodity and value relations' (Machonin [1969] p. 159). 'Although 
the issue is a confused and complex onc, it is not too simplistic to suggest 
that much of the impetus for economic reform did in fact come from 
certain groups in the white collar intelligentsia who felt relatively 
disprivileged in an egalitarian system. This seems particularly to have 
been the case in Czechoslovakia in 1968.' (Parkin [197 1] p. 175.) 

The Parkin-Lane analysis of the role of the npparatchiki seems to me 
rather superficial, for fOllr reasons. First, it completely fails to distinguish 
between different groups within the broad category of full time party 
officials. As Hough has noted, 

if wc arc to lreal the party apparatus as a unified interest "rollP in the political pro­
cess, let us he fully aware nf the aSslItllptiotls th~lt wC' Tll1lsl ;1ccCpl. "'c JllUsl assume 
that the agriclllillral dcpartlllent and thc ,kf,'nce illdllStn' departlllellt ofth" Central 
COllllllittc(' (with th(,ir leaders nrqujl (~di rrC'lTnt h:l('k~.!:r{Hlllds' h:1\'(' grratcr conlmunity 
ofviC'ws and inl('n~sts than do tllr' :1!~ri~·\11tllr;\1 dcp:lrllllC'1l1 of Ilw C('lltral COlumiucc 

1 In prn'inw; wriliJ\,!" 1 n'I"rlctl 11' lhi" ,':rl'ltJ' ;1" rhl' \p{'!"i.diq~,:. ]1 cOIl~ist~ oftho~c with a 

completed hi~~h(:r 1'l111t'atinll :I!ld "('1TI",!lllJltl" ;11 11lf' Hrili-,h prlll(·~ ... inllal middle class. 
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and the l\linistry of Agriculture. We must assume that the specialized local secre­
taries who have spent their lives in industrial, agricultural, and cultural-educational 
work respecti,·ely, and who in the future will probably return to governmental work 
in their branch, function more as allies than as competitors in the policy sphere. We 
must assume that the former coal industry administrator who is obkom first secretary 
in the iron and coal ob/ast of Kemerovo has much the same set of perspectives on 
important political issues as the former agricultural administrator who is the obkom 
first secretary in the flax ob/ast of Smolensk. We must assume that the construction 
engineer whose party and Soviet work in urban areas apparently warranted his 
appointment as Minister of Industrial Construction has a set of interests and outlooks 
which are basically in common with the agronomist whose party and Soviet work in 
rural regions earned him appointment as Minister of Agriculture. 

(Skilling [197 1] p. 59.) 

The extent to which the holders of full time party posts really do form 
an 'objective' social stratum (in the sense of forming an homogeneous 
group with similar interests and career patterns) and a 'subjective' one 
(in the sense of having a group consciousness), and the type of decisions 
on which they have a common position, are important areas for further 
research. 

Secondly, the idea that the leading role of the party and its officials 
in economic matters is dysfunctional is both very old and clearly in­
valid. The question was raised at the 12th Congress (1923), where 
Krasin's 'Answer to corn. Martynov' precipitated a lively discussion. It 
described the members of the Central Committee as being little more 
than a group of 'journalists, literateurs and professional politicians' 
and called for the election of 'production leaders and economic 
executives' to the party's leading organs. Many managers were reported 
to have told the provincial party committees, 'Comrades, you are not 
competent in economic matters.' Subsequently these same 'economic 
incompetents' carried out the industrialisation of the USSR and now 
maintain full employment, stable prices and steady' economic growth 
(and have defended the country from aggressors and maintained inter­
nal order). The allegedly dysfunctional apparatchiki can surely more 
reasonably be regarded as that stratum of the white collar intelligentsia 
which administers society as a whole and thus has to place the require­
ments of society as a whole above its own sectional interest. For example, 
although some members of the white collar intelligentsia advocate both 
an increase in the dispersion of earnings and equilibrium prices for 
meat, and could expect to find shopping easier were these policies to he 
adopted, those responsible for public order are bound to have a different 
attitude. 

Thirdly, as Hough has pointed out, a major reason for the opposition 
to reform by many apparatchiki is not that they hold party posts but that 
they are part of 'the engineering-managerial personnel who have 
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dominated Soviet industrial administration and much of the political 
system in recent decades - men whose training has not accustomed them 
to the idea of an 'invisible hand' and whose position might be severely 
shaken in an economic system in which different skills (e.g. those of the 
economist) became more vital'. (Skilling [1971] p. 70.) 

Fourthly, a major weakness of the Parkin-Lane analysis is that it 
ignores the historical and political aspects of economic reform. 

The formative experience of the Soviet state was the Civil War. A 
major result of this for the management of the society and the economy 
was the prevalence of the practice known in Russian as administrirovanie. 
This term has no exact English equivalent, and is variously translated 
as 'a system of management based on coercive measures, used by the 
bureaucracy' (Lewin) or 'rule by fiat' (Joravsky). This style of leader­
ship was used by the bosses (nachal'stvo) who emerged from the Civil 
War in the leading positions. As Kalinin1 noted at the time: 'The 
Civil War has created cadres of people for whom the only law is 
expediency, ordering, power. To govern, as far as they are concerned, 
means to issue orders in complete independence, without submitting to 
the regulating articles of the law.'2 

The social basis of the power of these people was the political power 
of the party in a society characterised by the virtual absence of an 
independent working class (resulting from its small size, its links with 
the peasantry and the absorption of many of its members into admini­
stration), the hostility which existed between the party and the peasants, 
the suspicion with which the party regarded the specialists and the 
precarious position in Soviet society of the Nepmen. 

The transition to thc administrative economy in 1929-30 represented 
a triumph of administrirovanie and the bosses who exercised it, over the 
peasants, the specialists, the workers and the Nepmen. It was no 
accident that in December 1929, a few days before Stalin's speech to the 
agricultural economists, Pravda reprinted a telegram Stalin sent Lenin 
during the Civil War which exalted administrirovanie and disregard for 
the advice of specialists. 

Thc naval specialists declarc that taking [the fort rI'''] by sea subverts naval scienct'". 
All I can do is bemoan so-calle-d science. Thc swift taking [of the fortress) is explained 
by the roughest interfcrence on my part .... 

I consider it my duty to declare that in the future too I will act in this way, in spite 
of all my rcverence for sci('ncr. (Stalin [1929c].) 

This transition wa~ accompanied hy the liquidation of the bourgeois 
specialists as a class. 

1 Kalillill W:l"i a I'f(lTllillC'nt p:nly Illl'll1hn ,,!In 14,r Ill;lllY y(';'\r~ \,'a~ Ilcad of State. 
2 <'~lI()ted frolll \Inln't!n 11117'11 p. :~q~'. 
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The tolerant compromise that Lenin had arranged was cancelled. Henceforth all 
specialists were to be, like Vavilov, Tulaikov and Serebrovskii [three prominent 
biologists] active participants in the renewed revolution. Any critical comment, any 
silence that could be interpreted as criticism or mental reservation, became grounds 
for dismissal, or jailing, or even shooting .... At the very end of 1929 Stalin went 
further. He erased the fundamental distinction on which that compromise rested, the 
distinction between the political views of specialists and their professional work. 
Stalin told a conference of agricultural economists that their studies were being proved 
useless by practical party workers in the countryside, who were pushing collectiv­
isation much faster than any economists had believed possible. Henceforth such 
practical achievements were to be the test of scientific truth. The implications for 
agricultural economics [and not only agricultural economics] were very clear; it was 
immediately transformed from autonomous scholarly enquiry into sycophantic 
commentary on the snap judgement of political bosses.! 

Shortly afterwards numerous specialists were arrested, and many were 
tried, pour encourager les autres. 

A feature of the period since Stalin's denunciation (in Marxism and 
linguistics published in Pravda in 1950) of Arakcheev regimes2 in science 
has been the reemergence of autonomous groups of specialists in control 
of their own specialisms. The most dramatic example, of course, is 
genetics, where the quack Lysenko has lost his authority and science 
has been reestablished. It might seem that the reemergence of mathe­
matical economics after the 20th Congress is an analogous phenome­
non. In part it is. The theoretical and practical work which has been 
done by the mathematical economists in improving the methods of 
economic calculation is an example of what economists can contribute 
to improving economic decision making and the gains in efficiency 
which it has brought about are examples of the losses which admini­
strirovanie has caused the Soviet economy. In part, however, it is very 
different, reflecting the difference between the natural and social 
SCIences. 

Consider, for example, the thesis that the study of optimal planning 
models 

yields two conclusions of importance for the management system: 
I under certain conditions the market can be an instrument for achieving economic 
optimum. Consequently, there is precise mathematical proof 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 economic process -
guided by the logic of the market - act in accordance with the optimal cconomic 
plan (without the need to apply administrative compulsion). From this angle the plan 
appears as a model of the futures market. It should be cmphasiscd that this quality 
belongs to an optimum plan only. A non-optimum plan ha. to be put through by 
administrative methods if it is not to remain a document of little significance. 

1 Joravsky [1970] pp. 36-7. Two footnotes omitted. 
2 Arakcheev was a reactionary mini~tcr in Tsari!lt Russia. An Arakchccv regime is onc in 

which an infallible leader suppresses all criticism of his idea •. 
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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. 

(Kouba [1969] pp. 37-8 quoting Rendek.) 

A similar position was upheld in 1966-7 by Volkonsky, who declared 
for example that '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 relationships.' (Volkonsky [I 967a] p. 10.) 

How are we to interpret such statements? Considered from a scienti­
fic point of view they are simply out of date. As Bliss has noted 'It has 
been shown that it is not correct to claim that there is any necessary 
connection between the price system, here taken to mean a system where 
decisions are guided by the principle of profit maximisation, and 
efficient resource allocation.' (Bliss [1972] p. 100.) I suggest that the 
Rendek-Volkonsky use of the theorem of the characteristics of an 
optimal plan to provide a scientific basis for economic reform should be 
understood as an ideological expression on the economic front of what 
turned out, in the USSR and Czechoslovakia in the 1960s, to be an 
abortive process of social change, a change with four aspects, economic, 
social, political and historical. 

Economically, it would have represented the transition from one 
allocation model to another. There have been two such transitions in 
Soviet history, in 1921-3 and 1929-30, and two in recent British history 
(in 1940 and 1948-55). Socially it would have meant a restriction of the 
power of the bosses and an improved position for the white-collar 
intelligentsia. l 

Politically, it would have meant the establishment of civil liberties. 
The whitc collar intelligentsia is striving to end the arbitrary powers of 
the state security organs, to end the all embracing pre-publication 
censorship, to establish the classic liberal freedoms of the person, of 
travel (the restrictions on foreign travel arc severely felt by the creative 
intelligentsia) and of opinion. They are struggling to obtain the free­
dams which the Government stated its intention to grant in the October 
(1905) l\hni!csto, which declared the intention 'To grant to the 
population the unshakeable !llllndations of civil liberty on the basis of 
the principles of inviolability of the person and freedom of conscience, 

1 By 'hos~' I 1IlldC'l"slaml a wichkr or pmn·f. who Illa~' wnrk ill Ih(" nN'araf (If IIH' party, in 
stale s('clIrily or ill a ("('1111':11 or rcpllhlic":lll IlIilli'lry or dcp:lrtlllClll. whn \\·j(·lcl .... arbitrary 
political power slIhjn"! o1lly 10 Ihe apprn\ ,11 pf hi .. 'llJlI'l inn., lie j, di .. lin.L!ui ... hcd from a 
'gonTlllllCll1 nllici;,I' ill .... I:IIt" ,,"ith lill1ile,1 ,!!l\f'ITlllH'llh In- tllf' Luk nl" firm I(,~ill con­
strai1l'" Oll hi..: I'0WfT and ,1](' ;-1)';f'1)( (' (11 ;1111(111,1111(111' 1'1Ibli, !",die'" hi, h (-an q:lTld up (0 

him, (,HIl<;" and 'l~n"('r1l1llt'1l1 ,,!lie i:Ii' :I1T h, Ii' 11l!l1,""r,·C'd ,I' idc;d tyP(' ... , ThC'rc arc 
'1)(1<;\1''': ill lh,' \ 'K ;llld ',!'I\'f'1'11111c'llt (111L. i.L1,' ill liI(, 1 ~SB.,) 
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speech, assembly and union.' Every number of the unofficial typewritten 
periodical ..t chrolliml f!! curreTlt events, which was the organ of the Soviet 
civil liberties movement at the end of the period, carried on its front 
page article 19 of the UN's Universal Declaration of Human Rights: 

E,·cryone has the right to freedom of opinion and expression; this right includes the 
freedom to hold opinions without interference and ·to seek, receive and impart 
information and ideas through any media and regardless of frontiers. 

Bearing in mind the rolc of the Academy of Sciences within the civil 
liberties movement, and the ideological function of some of the writing 
on optimal planning and functioning, it was no accident that at the end 
of this period there were political dismissals from TSEMI of people who 
were suspected of being members of the movement. 

Historically it would have represented a reaction against Stalinism.1 

On the eve of the break-through, in the aftermath of the July (1928) 
Plenum, a distraught Bukharin told Kamenev2 about Stalin's 'idiotic­
ally illiterate' theory that the further socialism advanced the stronger 
the opposition to it would become, and hence that the building of 
socialism required' firm leadership'. He foresaw that' we will have a 
police state as a result'. The validity of this observation was shown by 
the events of the next few years. Bukharin added that' The root of the 
evil is that party and state are so completely merged.'3 

After the 20th Congress, Lange argued that it had been necessary 
to create a strong state apparatus to smash capitalism and ensure rapid 
economic growth, but that this mighty state apparatus and its dominat­
ing role vis-a.-vis civil society had led to the well known negative features 
of the Stalinist period. The latter created a 

necessity for a retreat from excessive centralisation, for assuring democratic control 
in the state, Party and economic apparatus; and the need for the direct workers 
self-government - in the form of Workers' Councils or in other forms - for the 
autonomy of cooperatives, of agricultural circles; as well as the activisation of the 
trade unions in the workshops as organs of social control. There arose too the need for 

1 In the Introduction I drew attention to the links, both intellectual and personal, between 
the discussion of mathematical methods after the 20th Congress and the work of Soviet 
economists prior to 1929. It was no accident that in the 1960s the mathematical economists 
received strong support from the literary journal Novyi Mir and came under strong attack 
from Boyarsky. The political perspective of Novyi Mir was clear, Marxist-Lenini,t but anti­
Stalinist. A3 for Boyarsky, his criticism of optimal planning was as natural as Rusanov's 
apprehension about criticism of the personality cult. (Rusanov is the state security man in 
Solzhenitsyn's The Caneer Ward.) Boyarsky was one of those who backed the break-Ihrough 
and benefited from the personality cult. He published an attack on Groman and Dazarov 
in 1930 (Boyarsky [1930]) and became a professor in 1934 at the age of 28. 

• Kamenev was a prominent Soviet politician of the 1920S. 
• Reports of this conversation are in Solsialislicheskii VeJlnik 1929 No. 6 pp. 10-11, and in 

I. Dcutscher, The prophet unaTTTlLd (1959) pp. 440-3. Sce also E. H. Carr, Fou1l(/"/ionJ of a 
planned economy 1926-1929 vo!. 2 (1971) p. 65. 
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working out new, less centralised forms ofJeadership and management of the national 
economy, resting to a greater extent on the workers, localities, trades and enterprises' 
initiative in the entire economy. (Lange [1962] p. 52.) 

Economic reform, he explained, echoing Bukharin, was concerned with 
the 'separation of the management of the national economy from the 
extra-economic activities of the state, that is from the exercise of 
political power'. (Lange [1962] p. 14.) 

In the minds of some of its keenest supporters, such as the writer 
quoted at the head of this chapter, a major objective of economic 
reform is to end the combination of all economic and political power in 
the same irresponsible hands. Economic reform aims to end this con­
centration of power by transferring much economic power to bodies 
independent of the political apparatus, such as enterprises, associations, 
banks, trade unions and workers' councils, and at the same time to 
make economic decision making responsible by bringing it under 
democratic control, at both the local and national levels. 

From this perspective, the challenge mounted to political economy 
by the theory of optimal planning in the 1960s, and in particular in the 
1966 debate, appears as an ideological expression of this social change. 
It was an attempt to replace one doctrine, political cconomy, which 
provides the ideological legitimation for rule by the bosses, by another 
doctrine, optimal planning, which legitimises the rule of the white­
collar intelligentsia (which both calculates the optimal plans and manages 
the optimally functioning socialist economy), as the theoretical basis of 
the economic policy of the Soviet state. The recognition by the optimal 
planners in the late 1960s of the primacy of political economy, and the 
withdrawal of the more extreme claims which they made for optimal 
planning at the 1966 debate, appear on this interpretation as a reflec­
tion on the theoretical level of the defeat by the bosses of an abortive 
challenge by the white-collar intelligcntsia. 

It follows from the Parkin line of argument that, fi'om the standpoint 
of the working class, economic reform, at any rate as understood by the 
white-collar intelligentsia, is undesirable. I t simply replaces onc domi­
nant group by another, while increasing inequality, creating unemploy­
ment and raising prices. The position upheld by the Novotnyites in 
1967-8, and which is orthodox in the USSR and in the European 
socialist states other than Yugos\;I\'ia and Hungary, has now been given 
qualified support by sociologists sllch as Parkin II~lti~d. 11971], and 
Lane [1971] p. 12B. Parkin (119711 p. 177) has noted that 

it would hp uIlIO('alistic 10 ignore till' fal'l tha1 1110"c ,,!rnllp'" which \\'cre 1110st enthu­
siastic in their support for thl' (ahorti\"I' (~i'(Tho~ltl\·ak I rcfo1"111s \\('re lh(' white collar 
specialists who SCCJllCd nHl~t likely (0 gain frollt Ill(' I'l"n,jnll or cgalitariani~nl. 'rhcrc is 
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Table 7.1. Illcome dijJerentials ill Yugoslavia 

1951 1954 1957 1959 

While col/ar (Wages of unskilled workers = 100) 
Highly qUalified} 
Qualified 
Unqualified 

Btu" collar 

125 
101 

Highly skilled } 
Skilled 120 
Semi-skilled 105 
Unskilled 100 

SOURCE: Parkin [1971] p. 173. 

238 290 316 333 
I~ I~ I~ I~ 
123 119 132 135 

205 
146 
118 
100 

223 
149 
117 
100 

243 
159 
125 
100 

249 
160 
124 
100 

little doubt that many of the latter were greatly discontented with a reward system 
which seemed to them to make insufficient distinction between mental and manual 
work. This appears to have given rise to an undercurrent of hostility against the 
working class .... 

It is not difficult to collect evidence in support of this thesis. 
Economic reform in Eastern Europe, for example Czechoslovakia, 

was largely concerned with improving the position of the white-collar 
intelligentsia relative to that of the workers. In Czechoslovakia in the 
early 1960s the distribution of income was very equal. As a result, the 
most important factor determining relative living standards was not 
differences in earned income between persons, but differences in the 
ratio of dependents to earners per family. A major objective of the 
abortive Czechoslovak reform was to overcome this situation. The 
Czechoslovak white-collar intelligentsia used functionalist arguments 
in support of its redistributive aims. Parkin has suggested that these 
arguments were purely ideological and has put forward the thesis that 
the 'need' to increase inequality will become apparent when the 
children of the white-collar intelligentsia aim to become manual workers 
(Parkin [1971] pp. 179-80).1 Similarly, the main distributive effect of 
the introduction of the MIF in the USSR has been to improve the 
position of the white-collar intelligentsia relative to that of the workers. 
Similarly in Yugoslavia the deepening of the economic reform has been 
accompanied by an increase in the dispersion of earnings, as table 7.1 
indicates. 

Parkin, as a sociologist, concentrates on occupational stratification. 
An economist, however, is bound to take account also of the effect of a 
change in the economic mechanism on regional stratification. In 

1 It is possible that an increase in dilTerential. in the USSR was' necessary' by I !I(;:' even 
on the Parkin criterion. 
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Table 7.2. Per capita national income in Yugoslavia in 1947 and 1964 

Yugoslavia 
Slovenia 
Croatia 
Kosmet 
Bosnia-Herzegovinia 
Montenegro 
Macedonia 

SOURCE: Milenkovitch [1971] p. IB .. 

100.0 
162·7 
107.9 
50 .4 
79·B 
71.1 
6B.6 

100.0 
195. 1 
IIB'9 
37. 1 

71.1 
73.2 

6g·4 

Table 7.3. Unemployment in Yugoslavia in 1965/occupational group 

Unskilled manual 
Skilled manual 
Lower white collar 
Higher white collar 

SOURCE: Parkin [197 1] p. 174. 

As percen tage 
of the work force 

41 
3 1 

14 
14 

As percen tage of 
the unemployed 

7B.2 

11·7 
5.6 
4·5 

Yugoslavia the issue of economic reform has been closely linked with the 
national question, with the more advanced republics backing the 
abolition of investment planning and supporting other measures aimed 
at strengthening the role of market relations. As one would expect, the 
declining role of planning has led not only to increased occupational 
differentiation, but also to increased regional differentiation, as table 
7.2 shows. 

Economic reform in Yugoslavia has led to the emergence of widespread 
unemployment. This unemployment is not spread evenly over all 
occupational groups, but bears disproportionately on the manual 
workers, and in particular on the unskilled manual workers, as table 
7.3 indicates. 

Similarly in Czechoslovakia in the period January-August 1968 there 
was much talk of the need to close IIlwconomic enterprises. ]n the 
USSR too some economists argue that some existing enterprises, which 
are unable to cover their costs, should close down altogcther (A. Birman 
[1967]). This idea has bccn n:jectcd hy the ;tllthmitics. For example the 
Chairman or Gosplan has dccisi\Tly rcj"ctcr\ as . alicn to socialism the 
principles of'eolllpctition and the ilh'\'itahilitv "f'lirjllidating enterprises 
for some reasoll or allot her exp('l iCIICillg lilL11H'ial diflint!tics' (Baibakov 
rIg68] p. 27). This positioll is C'lItirch' 1I11r1nsi;lIld;,hlc ill a multi-
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national socialist state and Yugoslav experience has clearly shown the 
problems which could arise from listening to people such as A. M. 
Birman. 

The rejection by the authorities of economic reform, as that was 
understood by some people between the 22nd Congress and the 1968 
events in Czechoslovakia, reveals itself not only in the extreme slowness 
of the transition from allocation to wholesale trade and in the rejection 
of proposals for greater flexibility (in the Hungarian sense) of prices, 
but also in a number of measures for improving the position of the 
lower paid workers. A minimwn wage of 60 roubles per month was 
introduced as from 1 January 1968, and is scheduled to be raised to 70 
roubles per month by the end of the 1971-5 five year plan. Another 
feature of the 1971-5 five year plan is the introduction of transfer pay­
ments for families where income per head is less than 50 roubles per 
month. The plan also provides for a sharp increase in minimum pension 
levels. As from 1 July 1971 the minimwn pension for workers and 
employees was raised from 30 to 45 roubles per month, and for kolkhoz­
niki from 12 to 20 roubles. The 1971-5 plan also envisages a substantial 
increase in the level of grants to students. Similarly from 1969-70 
preparatory faculties were introduced in higher educational institu­
tions to give those with a poor educational background a chance of 
higher education. Whereas advocates of economic reform have argued 
in favour of expanding the network of paying services (education, 
medical care and housing) in order to reduce the suppressed inflation 
and expand the role of the rouble (Rakitsky [1969] p. 118), the authori­
ties have adopted precisely the opposite policy. 

While recognising the strength of the arguments outlined above, I 
reject the thesis that the maintenance of the administrative economy is 
desirable because economic reform is simply an expression of the self 
interest of the white-collar intelligentsia (and more advanced regions) 
and offers the workers (and backward regions) only increased inequality, 
unemployment and higher prices. I accept that 'the erosion of a 
command system and the release of market forces can have a detri­
mental effect on the life chances and the share of rewards of those who 
lack the kinds of skills which give bargaining power in the market­
place'. (Parkin [1971] p. 174.) One must bear in mind, however, that 
the waste generated by the administrative economy, and its negative 
effects on personal consumption, have a severe adverse effect both on 
working-class living standards and on working-class attitudes to produc­
tion. Numerous studies have demonstrated the long hours which the 
economic mechanism forces women to devote to chores such as shopping. 
Similarly several observers have noted that in the administrative 
economy, in which an enthusiastic attitude to socialist production is 
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expected, an apathetic and cynical attitude is in fact widespread 
(Karol [1965] p. 35, Holesovsky [1968] p. 54). Attempting to describe 
the present attitude of the people a Soviet writer has written: 

nobody knows what moods exist among broad layers of the people. It seems to me 
that these moods can most correctly be called' passive discontent'. This dissatisfaction 
is not directed against the regime as a whole - about that the majority of the people 
do not think, or reckon that no alternative is possible - but against partial features of 
the regime, which nevertheless are essential conditions of its existence. The workers, 
for example, are irritated by their lack of rights vis-a-vis the factory management, the 
collective farmers by their complete dependence on the chairman [of the collective 
farm] who himself is fully dependent on the regional boss, all by the marked economic 
inequality, the low wages, the difficult living conditions, the inadequacy or absence 
of essential commodities, the forcible tying to place of work and so on. Now that this 
dissatisfaction begins to appear ever louder many people ask themselves who is to 
blame? The gradual, though slow, increase in the standard of living, mainly thanks to 

the intensive housing programme, does not reduce this dissatisfaction, but to some 
extent neutralises it. 

(Amalrik [1969] p. 29.) 

One can scarcely expect an enthusiastic attitude to production in a 
factory where the workers are producing something other than that 
which is really required in order to fulfil the plan, find it impossible 
because of shortages to obtain numerous desired commodities, and ha\'e 
no more control over their working lives than workers in a capitalist 
factory. 

After the December (1969) Plenum a lot was written and said about 
the need to tighten up discipline among workers and managers, about 
bribery, embezzlement, absenteeism and drunkenness. The proposition 
that successful efforts to raise efficiency require not only the use of 
economic levers, but also the support and cooperation of workers, 
engineers, managers and scientists, is undoubtedly correct. I consider, 
however, that what is required to gain this support and cooperation is 
not more discipline but an economic reform which impro\'es the posi­
tion of personal consumption (for example by widening the assortment 
of consumer goods available and eliminating shortages), is careful to 
avoid food price increases and strives to maintain approximate stability 
in the general level of retail prices, maintains full employment, reduces 
unjustifiable inequalities, expands democracy and establishes ci"il 
liberties. 

Although economic reform could he accompanied by the emergence 
of unemployment (and has bcen in Yug-osla\'ia) and unemployment was 
rife under NEP, this is not inl'\'jtahle, as Hungarian experience has 
shown. In addition one must bear in mind that permanent urban full 
employnH'nt in the USSR sinl'l' the creation of' the administrati\'e 
economy is partly an illllsioll created hy the passport system, 'Vhile 
recognising that (i'olll a technocratic point of' \'in\' unemployment has 
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advantages (it makes it easier for output to adjust to change in demand, 
and reduces upward pressure on prices), I consider that for social 
reasons it is unnacceptable, and that an integral feature of the klIOZ­
rase/1ft economy should be an active manpower policy designed both to 
provide jobs for all who want them and to adapt the flow and stock of 
~kills to the needs of the economy. 

The social stratification system in the socialist countries differs 
markedly from that in the capitalist countries. The minimal income 
differentials between holders of first degrees and skilled manual workers 
and the fact that some manual workers, such as coal miners, earn more 
than nearly all members of the white-collar intelligentsia, are facts 
familiar to all visitors to the Soviet Union. Distinctive features of the 
stratification system in socialist countries to which Parkin has drawn 
attention are: the lack of a sharp manual/non-manual distinction and 
hence the lack of a working-class/middle-class dichotomy, as a result of 
the fact that skilled manual workers are better off than lower white-collar 
workers; the extensive opportunities for promotion within the manual 
group, resulting from the widespread retraining programmes; and the 
ease of entry into privileged occupations by the children of those in 
unprivileged occupations. Associated with these differences in the 
stratification system are such differences in the value system as the 
absence of a defensive orientation by the manual workers and of sharp 
cultural and normative differentiation between those in privileged and 
unprivileged occupations. 

Parkin's conclusions have been queried. Lane, for example, has 
questioned whether it really is true that the major break in the stratifi­
cation system in socialist countries lies between skilled and unskilled 
rather than, as in \Vestern capitalist societies, between manual and 
non-manual (Lane [1971] p. 78). Analysing the situation in Poland, 
Lane concluded that 

While in the years after the seizure of power by the communists there was much 
c:oll~ctive mobility by manual workers into the strata of non-manual executive and 
administrative personnel, with the passing of time and the consolidation of communist 
power, such features of the system of stratification have faded away to be replaced by 
more traditional barriers between manual and non-manual workers. The boundaries 
between manual and non-manual are often diffuse and aIlow for movement but are 
demarcated by levels of income, life-styles, access to education and to the employment 
market. Hence we do not consider that in contemporary Poland there has been a 
significant merging of manual and non-manual strata and a strengthening of barriers 
between skilled and unskilled. (Lane [19731 p. 311.) 

The evidence given in support of Parkin's non-crystallisation thesis is 
unconvincing. To suppose that data on the social origin of admissions 
to the Sverdlovsk Mining Institute throw any light on the recruitment 
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to leading positions (Parkin [1971] p. 166) ignores the fact that this is a 
non-prestigious institution which does not provide easy access to the 
highest positions. 

It would be a serious mistake to suppose that the USSR is a society of 
the worker type, that is one in which 'the organisation of society gives 
privileges to the direct material producers' (Machonin [1969] p. 154), 
on the basis of the absence of some of the characteristics of inequality 
observed in advanced capitalist countries such as Britain, the fact that 
far reaching economic changes are being advocated by a group which 
wishes to improve its position relative to that of the workers, and the 
role of the working class in Marxism-Leninism. This would be to ignore 
the very substantial inequalities which do exist and have been explored 
by both sociologists and writers. The former have conducted numerous 
surveys of the relative esteem in which different occupations are held by 
the population, which all show that substantial inequality of esteem 
exists, that non-manual occupations (such as scientific research) have 
the highest esteem and that there does not seem to be 'any substantial 
residue ofascriptive dominance of the working class' (Machonin [1970] 
p. 738). Among the latter a classic account of the existence and im­
portance of inequality is Solzhenitsyn's account in The Cancer Ward of 
a party official discussing his son's marriage: 

He was such a naive boy, he might well be led up the garden path by some ordinary 
weaver girl from the textile factory. Well, perhaps not a weaver, there'd be nowhere 
for them to meet, they wouldn't frequent the same places .... Look at Shenyapin's 
daughter, how she'd very nearly married a student in her year at teachers' training 
college. He was only a boy from the country and his mother was an ordinary collective 
farmer. Just imagine the Shenyapin's /lat, their furniture and the influential people 
they had as guests and suddenly there's this old woman in a white headscarf sitting at 
their table, their daughter's mother in law, and she didn't even have a passport.' 
What ever next? Thank goodness they'd managed to discredit the fiance politicallr 
and save their daughter.' 

I do not accept that economic reform inevitabb' entails greater 
inequality. To maintain rents of ability at zero I advocate the "igorous 
use of manpower planning. (Preserving equilibrium in the retail market 
in an egalitarian society would provide a challenge for the perspective 
planning of consumption.) Preventing a brain drain in an egalitarian 
society (assuming that the frontiers arc opencd as part of the refi)rm) 
would provide a challenge to tIll' party to hllild a society that is more 
attractive than capitalist society aull a tcst of its ahility to do so. A 
major source ofincC)uality in till' socialist Clllllltries is the importance of 
administrative privilege as a S(ll1n"C ,,1' C.1I1SlIllIptioll IWllciits. At the 

I In Ihe USSR ,·illagl·r..; do TInt 11;\\(' Ihe" \inll'llLd p.I ..... pnrl" ",hidl all ttlWIl!-o)lc-opic h3\"(". 
~ Qtloted from Lane ll!17ol p. _110. 
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present time a network of special shopping facilities, luxury housing, 
hotels, clinic, hospitals and sanatoria exists. I advocate the elimination 
of administrative pri\'ilege as a source of consumption benefits for top 
people. The purpose of this would be to improve the attitude of the 
workers to production, to convince the narod that what was being done 
was part of a progressive policy of social change and not simply a 
policy representing the class interest of the white-collar intelligentsia, 
to improve economic policy by ending the isolation of the authorities 
from the effects of their policies on living standards, and to bring nearer 
a society in which a person's contribution, rather than the official 
position he temporarily occupied, was decisive for determining his 
living standards. 

Whenever this question of administrative privilege as a source of 
consumption benefits is raised, some people always suggest that it is 
necessary to revert to the position taken by Lenin in the April Theses -
'The salaries of all officials, all of whom are elective and displaceable 
at any time, not to exceed the average wage of a competent worker.' I 
do not accept this view, and share the position of Academician Sakharov 
([1968] pp. 41-2), who has argued that inequalities can be justified, but 
that those inequalities that can be justified should be public knowledge 
and that no inequalities that cannot stand publicity should exist. 

To expand democracy requires measures both at the level of the 
individual enterprise or association (such as elected committees to take 
major decisions) and at the level of the national economy as a whole 
(determination by representative organisations of the main policy 
objectives of each perspective plan before detailed calculations are 
made, discussion by representative organisations of preliminary versions 
of the plan). In this connection it is very important to bear in mind 
Academician Friss's three conditions (quoted in Ellman [1971] p. 19) 
for the plan to be optimal not just from the point of view of the tech­
niques of planning, but also from the point of view of the development 
of the society. They are that the organ which takes the major decisions 
should have the confidence of society, that a wide circle of specialists 
should take part in working out the plan variants and that the mass of 
the population should take part in the planning work both directly and 
via representative organisations. 

Under capitalism the worker is treated as a part of the production 
process, has no control over it and is subordinated to it. Undcr capital­
ism, the expansion in the real income of the workers which economic 
growth brings about mainly takes the form of an increase in consump­
tion during leisure time. Socialists have traditionally regarded this as 
unsatisfactory, on the ground that a worker should find much of the 
satisfaction of his life in his work, which requires inter alia that he should 
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be treated not as an animate machine but as someone fulfilling himself 
in a collective of creators. This aspiration, formulated by intellectuals 
and often regarded as a reflection of their own position, has flared up at 
dramatic moments of working-class history, such as Petrograd in 19 I7, 
has been officially adopted in Yugoslavia in the form of workers' self 
management, and has led elsewhere (e.g. in Sweden) to changes in the 
organisation of production which reduce efficiency but also increase the 
interest of the worker in his work. In other advanced capitalist countries, 
such as Norway and Britain, it has led to widespread discussion of 
fundamental changes in company law. I consider that the idea of fulfil­
ment in work, and of self management as a necessary condition for this, 
is a valuable one and should be incorporated in economic reform in the 
USSR. The reality of self management in Yugoslavia has been doubted 
by many observers, who have pointed to such features of the system as 
the role of the League of Communists. A sympathetic sociologist who 
made a study of the system noted the existence of 'three sources of 
retardation in the development of real workers' self-management 
within the Yugoslav factory: 

I The extreme complexity of the system of factory organization and income distribu­
tion for workers with a low educational level. 

2 The existence of large scale dissatisfaction with methods of distribution of income, 
with income levels, and with differentials. 

3 The tendency for members of the workers' council to become assimilated 10 manage­
ment perceptions of the problems of the faclory in their role as worker-managers. 

(Ridddl [1968] p. 68.) 

Nevertheless Riddell adds that 'It is inconceivable that the system 
should be replaced; weaknesses or not, alienation or not, in general it 
has become accepted among Yugoslav workers. One young worker in a 
Sarajevo factory asked me quite seriously at the end of an interview, 
" Is it true that in England the workers don't manage the factories?'" 
(Riddell [1968] pp. 68-g.)1 

A fundamental feature of the administrative economy is the state 
ownership of the means of production. Socialists have traditionally 
advocated the social ownership of the means of production in order to 
ensure the use of resources for society by society. Considered from this 
standpoint, Lange ([ I 962] p. 12) has o1>sen"('(1 that two types of 
degeneration of state ownership arc possihle. First, there is anarcho­
syndicalist degeneration, whieh turns state o\\"ncrship into group 
ownership. This cmphasises Olle hair of thc socialist ohjcCli\"(' (use by 
society) at the expcllse or the olhn half (llSe filr socic\\"1. The other is 

1 Similarly 011 ollr occa<;inTl a So,'jc! Cl fl1l0111i ... l wlio W,I' C'.IIL\illilH! III IllC the 11('('<1 fi1r rarli('ai 
reform ill 11u- liSSR illklTllplnl hi ... ('\pn,ilinll III ;\ ... k Ill!' '\\'h, tin '011 qill ha\'(" pri,,;l.lC' 

ownership (lr the 1ll(':IIlS or Ilr()(III.-tioll ill \'(llll (\1111111\ ' IloI\'t \"(111 IIlld"r ... l:mrl. private 
oWl1cr:.;hip IlIC.:lTl" exploil;\linll.' 
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bureaucratic degeneration, which emphasises use for society at the 
expense of use by society. The type of reform which I advocate seeks to 
avoid both these extremes and to transform state ownership into social 
ownership by increasing social control over decisions made, both 
locally and nationally, while not allowing each productive group to 
become entirely independent. 

When the question of self management comes up in Soviet discussion 
many officials refer to the poor results which it gave during the Revolu­
tion and the Civil War. In this connection it is important to note both 
Rakitsky's distinction (Rakitsky [1968] chapter 5), between technical 
questions which have to be resolved by experts and major policy 
questions which could be decided by elected committees, and also the 
fact that the difficult conditions of the Revolution and Civil War 
scarcely provide ideal conditions for experiments in self management. 
A. M. Birman has described how many economic officials regard talk 
of improving the productive relations of socialism as mere' philosophy' 
of no interest to practical men (A. Birman [1968] p. 202). This is a 
profoundly short sighted view. As Sen has noted (Sen [1970] p. 192), 
'The difference between success and failure in planning is often closely 
related to public enthusiasm and cooperation, and while the so-called 
"realists" not infrequently seem to pooh-pooh "vague normative 
considerations" like fairness or justice, these considerations seem 
eminently relevant to success or failure even in terms of most crude 
indices.' It is most important that the mass of the population should 
understand the need for reform and accept that it is in the interests of 
the further development of the economy and of the society. This requires 
both measures of the type outlined above and appropriate publicity. A 
feature of the Hungarian reform was the cartoon character Dr Agy 
('agy' means brain in Hungarian) who explained the significance of 
the reform on Hungarian television for much of 1970. 

Economic reform is simply one part of a wider process of social 
change, of which the establishment of civil liberties is an essential part, 
and is advocated by its supporters as such. Accordingly I regard it as 
progressive, even though some aspects of it, taken in isolation, can only 
be regarded as retrogressive. l I consider that its essential features should 

1 In some quarters the 'progressive' nature of the type of changes advocated in this chapter 
has been challenged. I consider that these changes are undoubtedly 'progressive' be­
cause they contribute to removing a major obstacle to rapid economic growth (popular 
indifference), because of Nlarxist attitude to civil libcrti~s and because of th(' tradi­
tional historical perspective of all factions (including the Bolshevik) of the Russian Social 
Democratic \Vorkers' Party. 

'The point of the socialist critique of "bourgeois freedoms" is lIot (or should not IH') 
that they are arno consequence, but that they arc profoundly inad('quatr, aTld o('('d 10 Iw 
extended by the radical transrormation or the cont('xt, economic, social and political. 
which condemns them to inadequacy and erosion.' (iVliliband [19G9J p. "(;7.) 
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be: the transition from the determination of current production plans 
by a process of bargaining between the producing enterprises and their 
administrative superiors, to their determination, in many cases, on the 
basis of orders received; the transition from the supply system to 
wholesale trade; the transition from a sellers' market to a buyers' 
market; changes in the function of prices, the price formation formula 
and the price formation method; the transition from incentives for 
adopting a taut plan to incentives for high results; the use of value 
indices such as profit to guide and evaluate the work of enterprises; 
a reorganisation of the financial relations between the state budget and 
the enterprises; a changed role for the banking system; a change in the 
initiation and financing of investment; and a change in industrial 
administration. 

CURRENT PRODUCTION PROGRAMMES 

Experiments began in 1964 in the replacement of production plans 
determined from above with production plans determined on the basis 
of orders received from customers. From 1 July 1964 two clothing plants, 
the Bolshevichka in Moscow and the Mayak in Gorky, were switched 
over to production on the basis of orders from the retail trade. The 
progressive nature of such experiments was clearly shown by the sub­
stantial differences which often appeared between production plans 
imposed from above and production plans based on orders from the 
retail trade. An example was given in chapter 2. 

The measures which have been taken up till now are far from sufficient 
to ensure that consumers' requirements determine production plans. A 
Soviet specialist has observed that 'It would be a mistake to suppose 
that the introduction of a system of orders automatically provides for the 

The strategic problem r.~cing the founders of the RSDWP was the role of the part)' in the 
bourgeois re\"olution. As the Manifesto adopted at the 1St Congress (18g8) noted: 

The further cast onc goes in Europe, the wrakrr, meaner and more cowardly in the 
political sense becom,," the bourgeoisie. and the greater the cultural and political task., 
which fall to the lot of the proletariat. On its strong shoulders the Ru .. ,ian working cl" .. , 
lIlu.t and will carry the work of conquering political librrt),. This is an ..... rntial strp, 
but only the first step, to the realization or the great historical mi .. ,ion of the proletariat, 
to the foundation ofa social order in which there will be no place for the exploitation of 
nlan by man. 

The validity of the first part of (his diagnn~is W:lS !iilrikingly shm\ n in I ~ll j. when it bC'f'amr. 
dear thal the ROll1anov EJllpire would IT\'(',"I to whit IH'\Tr party w01lld ad\"ocalC" pracc 
and black rrpartition. lU'illllT (If which werr s()( iali!<>1 drmands. :1Iul only the Bolshe\'ik 
party supported t Iu-s(' cirlll:lllcis. (Black rq1art it ion W;I\ IIU' 1'(';" • .1111 del11and for all <"gaJilarian 
rcdi\'isioll of tlw land,) 

It follows from this p('r:;p(",ti\(' 111:11 ;1 rd~lIllI ,,-hi, 11 11'1111'\"(''';1 ma.inr nh~(adr to rapid 
economic ~TII\\·lh! hriTlJ!s ;lholll 1111" I"c:di\,llillll nl" 'pI11ili •. d lihn 1\' alld which conlribulM 
to (1)(' 11i11ll1l1.11ioTl (\f;1 ~nf ial,utkr ill whit h Iht I" \,111 hI' 1111 p1.II'· I~'r Ih(' rxploil;llion of 

lIIan hy llIan' (hy nl,lhli-hilll! '.,·11 1lI.111.I'~'"IiH"1I1 .111.1 d.'IIUll T";lli," '(1l1ll"nl o\'(,r national 
d('(:isinIlS) ;j 1I1Hlo1lhtnlly 'plo,~n'""";\ f", 
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establishment of the necessary economic links between trade and 
industry, directed at the full satisfaction of the demand of purchasers.' 
(Sarychev [1970] p. 201.) The reasons why consumer goods enterprises 
are still not producing in accordance with requirements appear to be as 
follows. First, the system for determining output programmes adopted 
hy the September (1965) Plenum (see the decree of the CC and the 
Council of j\Iinisters of 4 October 1965 No. 729) was a compromise 
between 'production for plan' and 'production for use' and was a 
retreat from the full Bolshevichka-Mayak experiment. The official, 
reformed, procedure for drawing up production plans for an enterprise 
is as follows. To begin with, an aggregated output plan is determined 
for the enterprise. Then, on the basis of this plan and of the orders from 
customers respecting assortment and other details, the enterprise draws 
up contracts with its customers, after which the plan must be approved 
by the higher administrative bodies and issued as obligatory indices to 
the enterprise. Secondly, manufacturers still have difficulties in obtain­
ing the necessary materials (most producer goods are still rationed). 
Thirdly, the permanent sellers' market persists. Fourthly, the whole­
sale price system is such that the assortment pattern required by con­
sumers is often not the most profitable assortment. 

TSEMI supports direct contacts, but has endorsed the idea that 
enterprises should continue to receive obligatory plans for the output of 
the most important commodities. 

I consider that, in general, production programmes should be 
determined in accordance not with plans imposed from above, but with 
orders received from customers. The purpose of this is to ensure the 
adaption of production to requirements. This is particularly important 
in industries where output is heterogeneous, such as clothing and engi­
neering, and less important in industries where output is homogeneous, 
such as electricity. I entirely agree with the observation of three strong 
advocates of economic reform (one of whom is a leading optimal 
planner) who, in the course of arguing for an expansion of khozraschet, 
stated that: '''Ve do not want to be misunderstood. We are by no means 
against centralised management where it is really necessary. Network 
planning methods are highly effective, in particular, in the management 
of major construction projects, complex scientific operations and pro­
duction systems requiring frequent retooling. The need for centralised 
management of electric power systems and gas pipelines is obvious. 
Evidently it is necessary to manage the work of railways and fishing 
fieets centrally. Other examples are also possible.' (Berg [1966].) 
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WHOLESALE TRADE 

The desirability of making the transition from the rationing of producer 
goods (the planning of supply) to wholesale trade in them was urged in 
1964 by the late Academician Nemchinov, and in his speech at the 
September (1965) Plenum Kosygin declared that it was intended to 
'develop wider connections between producer enterprises and consumer 
enterprises. It is essential gradually to make the transition to wholesale 
trade in separate types of materials and equipment.' The purpose of 
this transition is to bring production into line with requirements. As the 
late Professor N ovozhilov observed: 

As a rule the consumer knows his needs better than the supply organisations. I t is 
only necessary that he should not be interested in presenting exaggerated claims. Such 
an interest is unavoidable if demand is larger than supply. Experience also demon­
strates that if the demand for a commodity is not covered by its supply, it is difficult 
to ensure the distribution of the commodity in conformity with actual need. This is 
obvious in regard to consumer goods. Queues, speculation and other negative phenom­
ena appear in the distribution of goods. 

Less evident but still more urgent is the need for equality of supply and demand of 
means of production. (Novozhilov [1970] pp. 278-g.) 

A number of steps have been taken to develop wholesale trade. Some 
'trade only' shops have been set up for the free sale of producer goods. 
By the spring of 1971 there were almost 1000 such shops. Wholesale 
trade fairs have been developed. Up till 1971 the possibility of these 
fairs playing a progressive role in bringing production into line with 
requirements was limited by the fact that they were held after both the 
production plans and the indents for supplies of the producer enter­
prises were drawn up. In addition the Chief Administrations of the 
USSR Ministry of Trade determined in the plan for inter-republican 
deliveries both the total of goods to be sold at the inter-republican fairs 
and their assortment. In October 197 I a decree of the CC and Council 
of Ministers provided that as from 1972 the wholesale trade fairs for 
consumer goods should be held before the production plans arc compiled. 

There have been a number of experiments with trade in, rather than 
the supply of, producer goods. For example, the free sale of petroleum 
products was introduced in Voronezh oblast, and was later extended to 
Estonia, the Mimk, Kursk, Lipetsk and Orlo\'sb' ITgions, and Dagestan. 
The frec sale of building materials was tricd out in Chrlyabinsk oblas!. 
In 1969-71 trade (as opposcd to allocation) was o;tcndcd on an all­
Union scale to a nUllllwr or cOIllI11Ollilies. e.g. cerlain huilding materials 
and certain sorts of t'ngilwning products. 1-'1',,111 1<)70-1 thr material 
necds ofscicntitic rescarch and dcsi!~n imlillllcs \nTe I11ct hy wholesale 
tracle. In spitc ofallthesr I11caSllrl's. Ihl' (wn\\'IH'lllling hulk oftumon'r 
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in materials is still allocated rather than traded, with the adverse effects 
described in chapters I and 2. 

TSEl\II has persistently argued in favour of wholesale trade. I agree 
with the optimal planners that allocation should be replaced by trade, 
and am of the opinion that the view often advanced by officials of 
Gossnab, that first it is necessary to overcome the shortages and only 
then can the transition of trade take place, is fallacious because it 
ignores the fact that it is often the allocation system which creates the 
shortages. 

A BUYERS' MARKET 

The permanent sellers' market has a serious adverse effect on the adapta­
tion of production to requirements and on technical progress. 

A number of administrative measures have been taken in recent years 
to improve the position of customers relative to producers. For example, 
in order to raise the low standard of contract discipline (which results 
from the permanent sellers' market and from the fact that the primary 
obligation of an enterprise is to satisfy, not its customers, but its 
administrative superiors), compensation for losses resulting from contract 
violations has been introduced. This has not been very successful. It was 
pointed out in chapter 2 that one of the reasons is that in a sellers' 
market producer enterprises are often prepared to 'amnesty' their 
suppliers for breaches of contract discipline. 

Similarly, the standards of quality control are being raised and zero 
defect systems introduced. A state mark of quality has been introduced 
to reward high quality goods. There is a system of standards, norms and 
technical conditions. As from I January 1970 revised standards, 
incorporating indices of reliability and life, were being introduced. 
Polish experience, however, suggests that administrative measures alone 
are inadequate to overcome the problems caused by the permanent 
sellers' market (Zielinski [197 I] pp. 426-8). 

I consider that to establish a buyers' market it is necessary to run 
industry with a reserve of capacity (but not with a reserve army of 
unemployed, as is done in capitalist countries, because the party's 
commitment to full employment makes this unacceptable), and to 
encourage competition between enterprises. The necessary reserve of 
capacity can be created partly by making the transition to wholesale 
trade, thus saving the idleness of men and machines caused by the supply 
system, and partly by expanding capacity faster than output for a 
period. 

For consumer goods one way of strengthening the position of con­
sumers relative to producers would be to encourage the formation of 
local and national consumer organisations. Representatives of local 
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consumer organisations could be included on the committees which 
would run the associations. Another way would be to encourage the 
growth of trade organisations which would represent the interests of 
consumers and negotiate with producers from a position of strength, i.e. 
a 'socialist Marks and Spencer'. The giant department stores in 
Moscow, such as Gum, Tsum, Detskii Mir and Moskva, have established 
direct contacts with their suppliers and do now have considerable 
influence on production programmes. 

In the administrative economy the emphasis placed on quarterly plan 
fulfilment (both for incentives and criteria), combined with the per­
manent sellers' market, provides a powerful disincentive for technical 
progress. Schumpeter and]. M. Clark emphasised that the importance 
of competition is not so much in the field of prices and costs, driving 
prices down to costs and costs to a minimum, but in the field of produc­
tion, the introduction of new processes and new products. This seems 
to be a valuable insight, and in the khozraschet economy enterprises and 
trusts or associations should be encouraged to compete against each 
other in order to stimulate technical progress, so as to contribute to 'the 
securing of the maximum satisfaction of the constantly rising material 
and cultural requirements of the whole of society through the con­
tinous expansion and perfection of socialist production on the basis of 
higher techniques'. 1 

PRICES 

The function of prices, the price formation formula and the price 
formation method all depend on the type of economic mechanism. In 
the administrative economy prices are used to distribute the national 
income, to maintain equilibrium in the market both for consumer 
goods as a whole and for particular goods, to control the costs of the 
enterprise and in planning. 

Relative prices play an important part in the distribution of the 
national income between social groups. This is particularly important 
in the field of the relative prices of industrial and agricultural com­
modities, which has always been a crucial political question in the USSR 
because it simultaneously determines the real incomes of the f.1.rmers and 
the workers. 

In an economy in which there is a oTe market in consumer goods 
and in which direct taxes on persons an' 110t \"Cry important, the prices 
of conSllmer goods havc to incl1lde a (ax calculated in such a way that 
total retail cxpcnditurc of the population appr(lxill1;l1clv ('quals the 
disposable incomc of' till' POpui;llinn (IWI "r s;l\'ings) ;1Ilt! d(,J1land and 
supply /CII' particular go()ds :1IT appr()Xill1;lleh' eq1lal. If Ih(' tax is too 

• This is St;\lill's l'llnlllllalinn pr Ill!' h,i~it' Cl ''1I1)I11ic I;lW nr ~(lt'i:1lislll. 
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low, queues and shortages will appear; if is is too high, unsold stocks 
will accumulate. In exceptional circumstances goods can be rationed, 
as in 1928-35 and 19'P-7. 

In order to control the costs of enterprises it is convenient for prices 
to be slightly above the costs incurred by enterprises. This enables the 
authorities to check their progress in cost reduction, and allows some 
scope for kllOzraschet to operate. 

The planners use prices in their calculations, both for highly aggre­
gated current planning (e.g. the calculation of material balances) and 
for choosing between variants in investment planning (it was in this 
field that capital intensity was first recognised as a cost factor in Soviet 
planning practice). For these purposes it is convenient that prices be 
stable. 

In the khozraschet economy prices will continue to be used to distribute 
the national income and in planning. Their role as a device for balanc­
ing supply and demand will widen to embrace producer goods (which 
will no longer be rationed). Moreover, they will have an additional 
function, to guide associatons and other economic organisations to 
socially rational decisions. 

It is most important to ensure that the prices of agricultural products 
are such as to provide an incentive for the farmers, while at the same 
time not generating discontent in the towns. The' scissors' was a major 
destabilising factor under NEP and should not be allowed to recur. A 
feature of the late 1960s was the rapid growth of agricultural subsidies 
(which by 1971 amounted to about 5 % of the national income). These 
should be retained, because they are preferable to low procurement 
prices which provide no incentives for the farmers and may necessitate 
rationing in the towns, or high retail prices which can generate dis­
content and riots in the towns. Both Khruschev and Gomulka had 
reason to rue their neglect of this consideration. It is interesting to note 
that in Hungary three years after the introduction of the NEM the 
prices of a number of basic products (meat, milk, bread, transport) were 
still such that their production was loss making - a reflection of the 
responsiveness of the government to popular fecling. 

A feature of planning after the 1967 price reform was the general 
recognition of the need for current planning to take account of the 
alterations in the price lists introduced by the State Committee on 
Prices, and for perspective planning to take account of the alterations 
likely to be made in the planned period. The attempts to take account 
of price alterations in current planning have not proved very satisfactory 
(Komin [1971] chapter 5, section I) and would be much less needed in 
an economy where the centre did not issue output and supply plans Lo 
the enterprises. The first large-scale work on taking account of price 
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changes in medium term planning was in drawing up the 1971-5 five 
year plan. This was an important progressive development, but there 
are still many problems, both practical and theoretical, in the field. 

Traditionally Soviet retail prices have been below the supply and 
demand equilibrium level, generating shortages and queues. A sudden 
transition from non-equilibrium prices to equilibrium prices would 
dearly generate a politically unacceptable increase in prices, given the 
degree of suppressed inflation which exists. One way of reducing the 
suppressed inflation would be to transfer some commodities (such as 
housing, education and medical care) from the sphere of social consump­
tion to private consumption. Clearly such measures as cooperative housing 
can play a major role both in reducing suppressed inflation and in ensur­
ing the reality of cash incentives, but widespread measures in this direc­
tion might well have an adverse effect on the distribution of real income. 
Another way would be to expand the production of commodities which 
can readily be sold at prices incorporating very high indirect taxes, nota­
bly motor cars. This is being done, although its economic advantages are 
reduced when account is taken of the additional public expenditures 
which cars require (e.g. on roads). Another way of reducing the sup­
pressed inflation would be to reduce the share of the national income 
devoted to space, security and 'non-economic' investment projects. 
(Given the present world political situation, it is unfortunately scarcely 
possible to reduce the share of defence in the national income.) 

In the khozraschet economy the role of prices as instruments by which 
the centre judges the performance of the enterprises in cost reduction 
will not be significant. To secure cost reductions and increase efficiency, 
reliance should be placed on the spread of management education and 
training and the utilisation of modern management techniques, the 
desire of the enterprises to increase their profits and competition between 
enterprises. 

Traditionally the main area in which the authorities were conscious 
of the importance of prices as guides to the efficient allocation of 
resources was agriculture. This was the only area in which this function 
was recognised in Ecollomic problems if socialism i,l thr. USSR. At the 
present time another important area in which the authorities arc con­
scious of the importance or prices as guides to efficient decision making 
by enterprises is in the fidd or the pricing of new induslrial com­
modities, where the prohlem is how to dl'tl'rll1ine prices in such a way 
that they silllultalH'ously proyide an illcl'uliyl' fill' producers to produce 
the commodity and fill' COIlSIIllIITS 10 IISC it. III 1~)li:) Gosplan USSR 
confirmed a n"H'thodological rl'glllalioll (lll thc nlahlishnH'nt of prices 
ror IH'W prochJ('ls ,,"orked (llll hy Ihe 1\111"(';111 of pi ilTS attached to 
Cosplan togl'lhn wil h Ihl' Seil'nl ilic COllllcil Oil price Illl"mation or the 
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Academy of Sciences. On the basis of the experience gained with this 
method, and in the light of the new conditions created by the reform, 
a new method for determining the prices for new industrial products 
was adopted in 1969. This problem, however, is simply onc particular 
.:ase of the general need to establish prices which will serve to guide 
enterprises to socially rational decisions. It was pointed out in chapter 2 

that the present prices often do not meet this requirement. If giving 
enterprises more autonomy in determining their production programmes 
is to have the desired results (to bring production into line with require­
ments), it is clearly necessary that the price system be such as to guide 
enterprises to socially rational decisions. To use profit as a criterion to 
guide the work of enterprises while retaining the price system suitable 
for the administrative economy immediately gives rise to 'the assort­
ment problem' (as Kornai long ago forecast). This arises because the 
relative profitability of different products does not reflect their relative 
social valuations. At present this problem is often dealt with by reducing 
the MIF if the plan for the more important items of output is underful­
filled and by making the managerial bonuses conditional on fulfilling 
the assortment plan. For prices to be suitable as guides to efficient 
resource allocation substantial changes would be needed both in the 
price formation formula and in the price formation method. 

The recognition under the 1967 price reform of capital intensity as a 
price forming factor was clearly an improvement in the price formation 
formula. However, the values of the capital goods which were used for 
this, the rate of profit used and the method of incorporating profitability 
into the prices of particular goods, all requires further improvement. At 
the present time the recognition of the use of natural resources as a 
price forming factor is very topical and the incorporation of this factor 
into prices should encourage the more rational use of natural resources. 
At the moment the labour cost which enters into prices is actual wages, 
plus a mark up for social security which is differentiated by branch of 
the economy and over the whole economy averages 6.2 % of the wages 
fund. It is often argued that this method of calculating labour costs 
understates the real national economic cost ofiabour, because it ignores 
such factors as the cost of educating the workers, and that there ought 
to be a much larger mark up on wages when labour costs are calculated. 
In general the calculation of costs contains a number of conventionali­
ties and requires further improvement. 

The traditional method of price formation was for prices to be fixed 
at irregular intervals (1949, 1952, 1955 and 1967) by the State Com­
mittee on Prices (or its predecessors) and, in general, to remain un­
changed until the next price revision. I t is now generally accepted tha t, 
although the price stability which this provides is very useful, it prcV(,lIts 
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Table 7 + Types of wholesale price as percentage of turnover in Hungary in 19GB 

(I) (2) (3) (4) 
Firm Maxima Flexible Free 

Raw materials and basic semi-fabricates 
(e.g. coal and steel) go 40 2 28 

Products of manufacturing industry I 10 4 85 
Agriculture 60 10 20 10 
Consumer goods 20 go 27 23 

SOURCE: Golubeva [1969]. 

prices serving as guides to rational resource allocation (because the 
prices rapidly lose contact both with costs and demand), and that greater 
flexibility in price formation is required. The purpose of enlarging the 
flexibility of prices is to enable the rationing of producer goods and 
shortages and queues in the retail market to be replaced by the smooth 
flow of goods to those points where there is a demand for them. This can 
be attained by supply and demand balancing prices, together with the 
use of profit as a criterion, wholesale trade and the determination of 
current production programmes in accordance with orders received, 
but not by administrative methods, as explained in chapters 1 and 2. 

Greater flexibility in price formation is an integral feature of the 
NEM. Under the NEM there are four types of prices: those which are 
firmly fixed by the authorities, those for which the authorities set 
maxima, those which are free to fluctuate within limits set by the 
authorities and those which are entirely free to fluctuate in accordance 
with supply and demand. Table 7.4 shows the relative importance of 
the differcnt types of prices. In 1969, 1970 and 1971 thc proportion of 
prices in columns (3) and (4) increased. In its first five years the NEM 
managed to avoid a Yugoslav type chronic inflation. 

In the USSR the idea that the flexibility of prices is important is 
generally accepted, but the view put forward by some economists that 
the way to achieve the necessary and desirable flexibility is to gi\'e 
enterprises a greater say in price formation has come in for strong 
criticism. A book produced by officials of the department of Gosplan 
USSR responsible for implementing the reform has explained that: 

In the economic literature the opinion is \Try wieldy expn·s,,·el that the n(,(,Cl<sary 
flexibility of prices can and should 1)(' crl'ated only by co",iell'rahly expanding the 
righls ofcnt('rprises in Ihe confirmationofl'ri('es, This is a ,I<-eph' mistaken approach. 
In the practice" of our price f(lI"Jl1:ttion v;1riolls IlH"fh"d~ arC' wwcl for providing 
/lrxibililY of priers: thl' difT"relltiatioll of prices hy 'ta~:,' "fdi,trihution (enterprise 
\vho)C"sale prices, il1dt1~lrr whoks;1.1r pritT~. ITlaillll it C'..;'i, hy 1imc' period (pcrnulnC'nl. 
step. s("Cl~nn:ll. OIH' nln. hy Icwaliol1, dl'. J 1('1'(' art' illt IlId",1 ;d~o 1hr df'\"rJopnlC"nt of the 
system of add it in m (or "",I 11 et in,,') from I'ri,'I". Th .. ll..-i"ili,,· "fprin" is helped also 
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by the distribution of the right to establish them between various management organs. 
It is incorrect to reduce the flexibility of prices to anyone form or method. 

(Drogichinsky [1971] p. 423.) 

Nevertheless the need to provide greater flexibility than at present 
exists has been recognised by responsible officials of the State Com­
mittee on Prices. For example V. K. Sitnin, the chairman of the com­
mittee, has suggested that the solution of the problem of combining a 
unified state price policy with a greater role for the enterprises lies in 
working out methods for the calculation of prices by the State Com­
mittee on Prices which will then be used by the enterprises. (V. K. 
Sitnin [1969].) 

It is clear that the present price system is insufficiently flexible and 
that it would be desirable to make it more so, while preserving the 
relative stability of prices that is a feature of the administrative economy. 
(In this connection one should note that the declining price level shown 
by the index of state retail prices is not fully representative of the actual 
movement of retail price~.)1 To prevent increased flexibility in price 
formation giving rise to chronic open inflation requires appropriate 
policies in the fields of agriculture, foreign trade and income distribu­
tion, and appropriate price fixing organs. The first three issues require 
detailed examination, which cannot be given here. As for the last one, 
it seems reasonable to place price fixing in the hands of wholesale trade 
organisations' guided not by considerations of maximising profitability, 
but by the interests of maximising the satisfaction of the needs of society' 
(Sukhotin [1970] p. 79), which would be charged simultaneously with 
ensuring that production is in line with requirements and with prevent­
ing open inflation, as has been suggested by Joan Robinson and 
Sukhotin. These wholesale organisations should ensure that prices of 
commodities with above-average rates of increase oflabour productivity 
steadily fall, thus defusing a major inflationary mechanism. (This is the 
function of step prices.) 

It would be a mistake to imagine that a perfect price system could be 
introduced overnight. As an observer of the 1967 price reform noted: 
'If the new prices mark an advance over the old ones, that is a con­
siderable achievement. That a great deal more could be done is true 
not only for Soviet prices but for prices anywhere else in the world for 
all human affairs in general.' (Chandra [1970] p. 104.) 
1 According to official statistic" ,tate retail prices in 1969 were 75% of the 1950 level 

(Narkhoz 1969 p. 625). This, however, gives a misleading impression of the movement of 
retail prices. It often happem that goods arc replaced by 'new' goods which differ from 
the old ones only by virtue of their higher prices. NiorcQVf'f these figures take no iUTOlmt of 
the substantial increases which have taken place in the priccs of food products sold at the 
collective farm markets in the towns. Narkhoz 1968 shows that priers at these' nlarkf'ts wcre 
28% higher in 1968 than in 1960 (p. 655). Narkhoz 1969 omits this reveal ill/.( table. Bv till' 
end of 1972 prices at these market. had riscn very substantially over their I'IGn IC\'~'" 
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The optimal planners have persistently emphasised the allocative 
function of prices and have argued for greater flexibility in price forma­
tion and for the recognition of capital intensity and the use of natural 
resources as price forming factors. I agree that the allocative function of 
prices is very important, but I consider that excessive emphasis on the 
allocative function of prices at the expense of other functions of prices 
can lead to untenable policy proposals (such as price increases for basic 
foods), neglect of the policy implications of changes in relative prices 
over time and an exaggerated emphasis on the importance of prices 
relative to other parts of the economic mechanism. 

INCENTIVES 

At the end of the period incentives were mainly used to motivate 
enterprises to aim at taut plans. Incentives for plan fulfilment and over­
fulfilment were still important, for example in inter-enterprise socialist 
competition and in the evaluation of enterprise managers by their 
superiors. The system of incentives for high results was used to form the 
PDF for some building organisations, and officials of the department of 
Gosplan USSR which supervises the reform had suggested extending 
this method of calculating the PDF to the economy as a whole 
(Drogichinsky [197 1] p. 333). 

In Ellman [1971] I explained how the system of incentives for plan 
fulfilment and overfulfilment providcs risk averting enterprise manage­
ment with a strong disincentive for adopting taut plans, and why the 
system of incentives for adopting a taut plan introduced by the reform 
had not succeeded. In an economy in which directive output and supply 
plans have been replaced by orders received from customers and whole­
sale trade, incentives [or adopting taut plans are irrelevant, and incen­
tives should be aimed at motivating the achievement o[ high results. 

The optimal planners are in favour of the transition from incentives 
for adopting a taut plan to incentives for high results, a position which I 
share. 

In Hungary the principle of inccntives for high results is applied not 
just to enterprises but also to individuals. I consider that to pnn-ide 
individuals with an incentive to attain high results requires certain social 
changes, the nature of which was consider('d ahon'. 

CRITERIA 

In chapter 2 SOI1l(, or the p...,hkl11s a risil1g fi'(lJl1 I h(' uS(' or inappropriate 
crileria ji)r guidil1g al1d (Talllalil1,l! Ih .. \l'llrk or ('I1I('rprises in the 
adl11il1islralin' ('C0I1(l111Y \\'1'1'1' ,\r-snilH'ci, ()II<' "I' till' kallllTS or the re­
I()rlll was thl' l'I'plac(,1111'111 or l~r"ss 111111'"1 al1d ('os I n'dul'lion as the 

h I· rI-



162 Planning problems in the USSR 

chief indices for guiding and evaluating the work of enterprises by two 
new fund forming indices, profitability and incremental sales. It was 
hoped that the former would provide an incentive for efficiency and the 
latter would provide an incentive for meeting the needs of customers. 
The use of profitability as a criterion can have adverse effects on tech­
nical progress and investment efficiency (as explained in Ellman [1971] 
chapter 8) and already in 1969 experiments began with ways offorming 
the enterprise incentive funds which do not use it as a fund forming 
index. Incremental sales often depend neither on efficiency nor on 
meeting the needs of customers, but on centralised investment or the 
assortment plan. 

The question, what is the appropriate criterion for guiding and 
evaluating the work of enterprises in a socialist economy with peripheral 
decision making, has been much discussed by economists in the capitalist 
countries, both neo-classical and neo-Keynesian, and by economists in 
the socialist countries. 

Lange argued that enterprises should choose that 'combination of 
factors of production and the scale of output which minimises the 
average cost of production'. (Lange [1937] p. 62.) Arrow and Hurwicz 
pointed out that this formulation may not define the behaviour of the 
firm (if there are constant costs) or may lead to non-optimal decisions 
(if firms control several processes, each of which is subject to increasing 
returns). (Arrow [n.d.].) Lerner argued that for each enterprise output 
should be determined by the Rule: 

If the value of the marginal (physical) product of any factor is greater than the price of 
the factor, increase output. Ifit is less, decrease output. !fit is equal to the price of the 
factor continue producing at the same rate. (For then the right output has been 
reached.) (Lerner [1949] p. 64.) 

Under constant returns to scale the private firms would be driven out of 
business and the publicly owned ones would break even. Under increas­
ing returns the enterprises would make losses. Commenting on Lerner, 
Meade noted that in the presence of externalities adherance to the 
Rule would not lead to the optimal allocation of resources (Meade 
[1945] p. 57)· Neither Lange nor Lerner show any interest in the prob­
lems of applying their prescriptions to particular sectors of the economy. 
Joan Robinson [1960], chapter 5, argued that enterprises should maxi­
mise their profits, subject to the general calculation and payment of 
(quasi) rents, wholesaler determined prices and the inapplicability of 
this rule to public utilities and monopolies. 

In recent years an extensive discussion has taken place in the socialist 
countries about the appropriate criterion to use ror guiding and evalu­
ating the work of enterprises in the rerormed economic system. It has 
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been widely agreed that what is required is a synthetic value indicator. 
The indicator should be synthetic because of the problems that arise 
with the use of partial indices (these were mentioned in chapter 2). 
It should be a value indicator if the economic mechanism is to be based 
on the extensive use of value relations. Two indices, in particular, have 
been widely discussed, profit and value added. The optimal planners 
are divided over the question of the appropriate local optimality criterion 
to use in an optimally functioning socialist economy, some supporting 
profit in general (a position derived from the theorem of the character­
istics of an optimal plan, as explained in Ellman [1971] chapter 4), 
some supporting profit in some cases and others criteria such as the sum 
of consumers' and producers' surplus. 

It seems to me that in general wages should mainly be determined 
nationally and should not depend on the economic position of particular 
enterprises. 

If demand for a particular commodity is expanding faster than supply, there is no 
reason why the workers who happen to be already in the industry concerned should 
receive a bonus. Or if the industry has to lose, say 10% of its workers, there is no 
reason why the go % who are to remain should be penalised. Labour must be steered 
from one use to another by the offer of jobs, and the system has to operate in such a 
way that in each neighbourhood the number of jobs offered is equal to the number 
of workers available. (Robinson [Ig60 1 p. 217.) 

In addition profit is a source of finance for investment. Hence I consider 
that, in an economy with a buyers' market, in many cases profit is a 
suitable criterion, subject to the neo-Keynesian reservations and to the 
following points. First, where free or subsidised distribution is a sensible 
way of redistributing income, or where externalities are significant, or 
where the cost of revenue collection is significant relative to the mis­
allocation resulting from providing a good or service free, then some 
other criterion may be appropriate. Secondly, the appropriate criterion 
depends largely on the level at which a decision is made. At the highest 
level many decisions must depend on the balance of political forces. At 
the lowest level, thc attainmcnt of a given goal for minimum cost may 
be appropriate. 

TilE FINANCIAL SYSTEM 

The present financia1 systelll does ell:1l11.- rcsollrces to he redistributed 
ill accordance \I'ith the ohjectivcs orthl' stat,·. hllt it oli(,lll;lils tostimu­
late the efficiellt liS" orill]lllts ;111(1 liilldns t11<' ad;l]ltatioll nfproduction 
to reqllir('lnellts. At the pres(,llt lim(' lli(' maill "lllrc,·~ "rr('venue in the 
state budp;!'l ar(' ]la~'lll<'llts ],\' lllf' "llt('lJ)ri~,'s 'll;t or their profits 
(:H':l '\, or tlie illC01ll1' "I' tll!' sLI1,' Illlllgl'! ill if)t,,)) alld turno\'er tax 
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Table 7.5. Distribution of profit of enterprises working in new conditions (in %) 

Profit retained by enterprises 
Profit paid into the budget 

ofwhieh 
payments for capital 
a"ed payments 
free remainder 

SOURCE: Drogichinsky [197 1] p. 373. 

1968 1969 

(31.8 % of the gross income of the state budget in 1969). This two­
channel financial system has existed since the tax reform of 1930. The 
main payments by the enterprises out of their profits are payments for 
fixed and circulating capital, rent or fixed payments and free remainder 
of profit. 

A major feature of the financial system created by the reform is the 
free remainder of profit. This arises in the following way. Out of its 
gross profits - ohshchaya prihyl' - (sales revenue less material and labour 
costs and depreciation) an enterprise makes payments to the state for its 
capital, rent or fixed payments (if applicable), and interest on bank 
loans (ifapplicable). The net profit (raschetnO:Japrihyl') remaining is the 
figure for profit used in calculating profitability (rasclletnaya rentahel'­
nose'). 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 profit remaining is called 'the 
free remainder of profit' and is paid into the state budget. The relative 
importance of payments for capital, fixed payments, and free remainder, 
is shown in table 7.5. The optimal planners, and other economists, 
have persistently argued that the existence and importance of free re­
mainder is an undesirable part of the financial system, because it reduces 
the incentive of an enterprise to increase profits, an opinion which I 
share. 

The turnover tax serves both to redistribute the national income and 
to influence the relative quantities of commodities consumed (e.g. to 
discourage the consumption of alcohol and tobacco). Its disadvantage 
is that to a considerable extent it insulates the production of consumer 
goods from demand. 

An important defect of turnover tax as a way of influencing production is that it is 
mainly derived from a small number of good •. In actual fact more than half the 
turnover tax is collected from four groups of goods, textiles, sugar, tobacco and 
alcoholic drinks. Such a concentration of the income of the state budget is convenient 
for the local economic and financial organ., but it hinders thl' development of the prn-
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duction of amass of other commodities which are no less necessary and useful for society. 
Having received from one source a large sum of turnover tax and having balanced the 
local budget, the officials of the local economic and financial organs reckon that their 
business has been completed. They have lost the incentive to influence production 
from the point of view of expanding the sources of income and providing for the 
interests of the state budget not from one large source of income, but from small ones. 
To balance their budgets the local organs often increase the production of vodka, but 
less often develop new items or expand the output of old but extremely necessary ones. 
The needs of the population for those very commodity groups in the increased output 
of which the local organs could play a decisive role, are often not satisfied. 

Only to a limited extent are the requirements of the population for items made out 
of wood, for domestic chemicals, for metal workers' or joiners' instruments, for shoe 
polish, for capsules for making fizzy drinks at home, and for many others, satisfied. 
There are tens of thousands of such items, but the production of many of them is not 
developing. The degree of satisfaction of the requirements of the population for 
various kinds of domestic goods, and in the first place for household utensils, does not 
exceed 25-30 %. 

The explanation for this undesirable phenomenon is the same: a more equal distri­
bution of profit in the prices of goods and a more precise determination of the economic 
efficiency of production is hindered by the existing procedure for collecting turnover tax. 

(Kondrashev [1969] pp. 119-20.) 

I advocate a financial system in which the income of the state budget 
comes from a profits tax, payments by the enterprises for the use of 
resources and a turnover tax. The purpose of reorganising the financial 
relations between the state budget and the enterprises is simultaneously 
to permit the redistribution of the national income in accordance with 
the policies of the state, to encourage the efficient use of inputs, to turn 
profit into a reasonably good guide as to what is socially desirable and 
to facilitate the adaptation of production to requirements. 

The absence of a profits tax in the post 1965 Yugoslav economic 
mechanism has had serious adverse effects. Combined with the abolition 
of payment for assets it creates unwarranted income inequalities and 
adds to inflationary pressures. In Hungary an enterprise's profit~ arc 
divided into two parts. Part of the profit, proportional to the capital 
employed, pays a proportional tax and the remainder of this part is 
available for financing the expansion of production. The other part, 
proportional to the wages hill, pays a progressive tax and the remainder 
is available for bonuses. The reason that this part of profit pays a 
progressive rather than a proportional tax is to reduce excessive income 
differentiation. I recommend filr th!" llSSR a system IIndel" which an 
cnterprise's profit is di\"ided into thr!"e parts. Onc part, propol·tional to 
capital employed, shollld pay a proportional tax and the I"emainder 
be IIsed «1I. financing im"('stnll"nt. AnotllC'r part. proportional to the 
wages bill, should pay a progressi",· tax and the IT111aimkr be liSI'd for 
financing s()cio-cllltllral and homin), l1eeds. Thc third part, also pro­
portional to thl" wag.·s hill, sh(1l1ld pa\" a I'rogrcssiu· tax and the re-
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mainder be available for paying bonuses. Both the existing system of 
calculating enterprise incentive funds and the free remainder of profit 
should be abolished. The desirability of a progressive profits tax has 
been recognised by Petrakov [197 1] p. 43. 

A convenient way of redistributing the national income is by a pay­
roll tax. Under the NEM enterprises have to pay the state both social 
security and a wages tax which, in general, together amount to 25 % of 
wages; I advocate a similar system for Soviet industry as part of the 
transition to the khozraschet economy. 

I consider that the present high rates of turnover tax should only be 
retained on alcohol and tobacco and that in general an attempt should 
be made to spread the tax more evenly so as to reduce the insulation 
between production and demand. Alterations in turnover tax rates are 
a convenient device for influencing prices. 

The values of the profits taxes, the payments for resources and the 
turnover taxes should be derived from the national economic plan for 
such variables as the volume of personal consumption and the share of 
decentralised investment in total investment. 

BANKS 

In the khoZTaschet economy banks will have a major role to play, in 
particular in the provision of short term credits and long term loans. 
Banks should extend loans for investment in projects which accord with 
national economic policy, for measures to raise the quality of production 
and for the output of new goods for which there is a demand. At present 
the primary function of Gosbank is to ensure the fulfilment of the 
financial plan. As some officials of Gosbank have observed, however, it 
makes little sense to use profitability and incremental sales as fund 
forming indices while simultaneously providing bank credits for goods 
which have been produced but which are unsaleable (Che1nokov 
[1967]). TSEMI supports the idea that banks should play a more active 
role in the management of the economy. 

The replacement of commercial credit by bank loans issued in accord­
ance with the plan was decreed by the Central Executive Committee 
and the Council of Ministers in the decree' On the credit reform' of 
30 January 1930. 

THE INITIATION AND FINANCING OF INVESTMENT 

The initiation and completion of uneconomic investment projects, the 
wasteful spreading of resources over incomplete investmC"nt proj(octs, 
and long construction and running in periods, arc charactC"ristic featlllTs 
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of the administrative economy. Ifcurrent planning were abolished, then 
the enterprises would cease to receive investment plans in their tekh­
promfinplans and would themselves have a greater say in the initiation 
of investment, which would be largely financed out of deductions from 
profit, from depreciation and by bank loans. State investment would be 
confined largely to such sectors as fuel and power, transport and other 
infrastructure and social investment. Social control over investment 
made by enterprises would be exercised mainly through the banks and 
by fiscal and monetary levers (e.g. the proportion of profits which may 
be retained by enterprises for financing investment, the availability of 
and rate of interest on bank loans). The purpose of reorganising the 
initiation and financing of investment in this way would be to increase 
the efficiency with which investment resources contribute to meeting the 
requirements of society. The introduction of the PDF, and a greater role 
for the enterprise in the initiation and financing of investment were 
important features of the reform, but the possibility of enterprises utilis­
ing their PDF was limited by the rationing of producer goods. For 
enterprises or associations to be able to utilise their PDFs in the intended 
way requires, as Academician Fedorenko has pointed out, the expan­
sion of wholesale trade. 

A greater role for the enterprise in the initiation and financing of 
investment was a feature of the NEM, and is generally regarded as 
having been a useful and valuable reform. Nevertheless, a number of 
problems arose. For example it turned out that it was much easier to 
earn profits in sheltered industries than in industries which faced 
competition from imports. Hence investment funds accumulated not 
where they were most needed, but in industries sheltered from inter­
national competition. Another problem was that enterprises over­
estimated their costs when prices were being fixed. Hence their profits 
were greater than envisaged, and their funds for financing investment 
were greater than intended. It was necessary to reduce the proportion 
of their profit which they retained for investment and increase the share 
used for financing state investment. 

INDUSTRIAl. ADMIl'\ISTRATION 

An important featllre of economic n'f(lrm in the European socialist 
states has been the de\'clopment of the association. 

Under NEP industry was prcdominantly organis(',1 in tl'1lsts, such as 
Y lIgostal', t Iw st cd ('olll'CI'll. ;1I1d I. 'noli pr;l\'lcll il', I hc text ik concern. 
The cnt('rpri~e, ralhn than 1111' 1111sl. \\;IS I'S1.i1,lislll'd as Ihc basic unit 
or industrial l11alla'~I'llI"\l1 11\ a dn'!I'!' "i' 1111' (:c or.'i Ikl'!'I11her 1929 
'On the rl'org:lllisali"1I Ilrtlll' nl;\n;I!!I'lIl1'lIt (II' ind\lslry'. Associations 
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began to develop in the early 1960s, an initial experiment being the 
merging of several shoe enterprises in the Lvov sounarkhoz into the asso­
ciation Progress. The creation of the ministries, a major feature of the 
reform, often had adverse effects on the associations, because the compo­
nent enterprises of the associations were often subordinated to different 
chief administrations, or sometimes even ministries. Well known asso­
ciations arc the Lithuanian computer firm Sigma and the all Union 
record firm Melodiya. 

At the end of this period a commission was working out the Statute 
of the Association. l One of the members of this commission was 
Academician Fedorenko. The position taken by TSEMI on the role of 
the association, and its relation to the views of other interested parties, 
were not public knowledge. Such evidence as there was suggested that 
TSEJ\lI was arguing for real financial autonomy for the associations, in 
particular for the self finance of investment, that its model was the 
Western corporation, and that it was opposing those who simply wished 
to rename the former administrations without introducing any economic 
changes. One TSEMI author had drawn attention to the dangers of 
cartelisation. 

An extensive discussion has taken place in the socialist countries about 
the role of the association in the reformed economic system.2 Those who 
support the creation of associations point to the existence and importance 
of economies of scale and the need to provide common services. The 
opponents of the associations point to the dangers of monopolistic 
practices and the impossibility of combining a guided market economy 
with the cartelisation of industry. 

In this connection the following observations are relevant. 
I The abolition of current planning as advocated in this chapter 

implies a major change in the activities of associations, because at 
present these are largely concerned with current planning. Experience 
in Poland, the DDR and Hungary suggests that in an economy where 
current planning has been abolished, the need for associations with the 
right to give instructions to their enterprises is much reduced, but that 
in some cases associations formed on a voluntary basis do have a useful 
role to play in the provision of common services. 

2 Different conditions exist in different industries and it is not sensible 
to attempt to lay down rules applying to all industries. 

3 In the emphasis on the importance of economics of scale there is a 
danger of overlooking the fact that small enterprises have a useful role 
to play in the management of the economy. Commenting on the 

1 To \,,·ork out the Statute of the As.~ociation is analogous to working out It Compani('~ Act 
in the UK. 

• The Polish literature is conveniently summarised in Zidinski [1()70J. 
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initial experience of the NEM, a Hungarian economist has argued 
that: 

In the past two decades large scale industry has been brought about in Hungary partly 
by the amalgamation of a network of small and medium sized plants originally 
destined to satisfy the demands of the population and to cooperate with large scale 
enterprises. Thus a gap has come about in the pattern oflarge scale production units. 
While in this country more than 50 per cent of industrial labour are employed in 
plants with more than 1000 workers, the corresponding ratio is 40 per cent in the 
Federal Republic of Germany, 35 in Great Britain and 32 in the USA etc. The pro­
cess of concentration and centralization has eliminated the small and medium sized 
plants to a greater degree than justified. The organisational setup of almost every 
branch is characterized by the insufficient number of small and medium sized plants. 
International experience points to the fact that a modern and efficient large scale 
industry can function only together with the complementary small and medium size 
plants. Only such a harmonious economic pattern is able to secure a pattern of supply 
that will flexibly adapt itself to demand. (Csikos-Nagy [1969] pp. 8--9.) 

4 A feature of economic reform in Eastern Europe has been the 
legalisation of small scale private enterprise. It is clear that small scale 
private enterprise in the field of services can play a useful role in raising 
living standards. Nevertheless, it would promote inequality and might 
well encounter popular opposition for this reason. Accordingly I suggest 
that the material and financial resources placed at the disposal of local 
authorities to enable them to undertake those activities, from house­
hold repairs to motor car repairs, in which private enterprise typically 
flourishes, be substantially enlarged, and that the relative incomes of 
workers in services be increased. To some extent this is already happen­
ing, and I advocate the expansion of efforts in this direction. 

I consider that in the kllOzraschet economy industry should be organised 
in enterprises, trusts or associations which arc independent kho;::rasdut 
entities whose constituent enterprises neither have their own rrIation­
ship with the state budget nor receive their own plans from the centre, 
and associations which provide services for their members but do not 
issue them with obligatory instructions. 

THE ROLE OF PLANNING IN THE KIiOZRASCIIFT ECONOMY 

In discussions of economic reform two extreme points of view arc 
encountered. On the one hand somc pcople argue that the transition to 
the kllO::.raschet economy would introduce into the So"iet economy the 
negative iCatllres of' capitalism and ~h(llllrl thncf!lIT he ;1\"oided. On the 
other hand, sOl1le pcople t rea t t h(' t ra nsi t inn to t he "hn.~rt1.f(hrt economy 
as a panacea. 

Economic rdillln ha~ 1)1'1'11 nilicis('(1 Oil till" ground that it might have 
an ach-crsc dli:ct (111 IHTStlll:i1 "tlllSllIlIption, Ihat :ikl' capitalism it would 
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lead not to consumers' sovereignty but to 'the evils of imperfect 
competition'. This line of argument reveals profound ignorance of the 
subject. :\ major reason for the transition to the kho:::raschet economy is to 
overcome the adverse effects on personal consumption of the admini­
strative economy. Throughout this period in many provincial towns 
meat was unavailable in state shops for most of the day, as a result of 
low production in agriculture, the retail price policy of the state and the 
distribution policy adopted (to favour the principal cities). In this case 
the effect of the transition to the kho:::raschet economy would be to re­
distribute real income away from the principal cities and people with 
non-working female relatives and in favour of people with high nominal 
incomes in provincial towns. 'The evils of imperfect competition' are 
a much discussed phenomenon, whose importance is doubtful. The long 
queues in factory canteens because plates are a scarce good are only too 
real and quite unnecessary. It has been argued that 'No-one who has 
lived in the capitalist world is deceived by the pretence that the market 
system ensures consumers' sovereignty. It is up to the socialist countries 
to find some way of giving it reality.' (Robinson [1964] p. 521.) This 
ignores the fact that the market system, although it does not bring about 
'consumers' sovereignty' (an ideological mirage) has some solid 
advantages (absence of shortages, absence of production for plan rather 
than for use) over the administrative system. 

In some quarters the opposite extreme is encountered, the idea that 
the transition to the khozraschet economy would automatically overcome 
all the economic problems of the USSR and ensure a steady growth in 
consumer welfare. The transition from War Communism to NEP, the 
transition in Hungary to the NEM, the abortive transition from the 
administrative economy in Czechoslovakia, and the transition from a 
war economy to a peace economy in the UK in 1948-55 all seem to me 
to have exhibited more positive than negative aspects. It would how­
ever be quite absurd to regard the post reform economic mechanism as 
being devoid of economic problems. The NEM offers some uscful 
cautionary lessons in this respect. In order to prevent excessive wage 
increases, leading to higher prices, one of the features of the NEM was 
that a limit was imposed on average wage increases for each enterprise. 
As a result the enterprises hired additional low paid workers, which 
lowered average wages and allowed scarce members of the former staff 
to receive wage increases. The system had to be altered to prevent this. 
Similarly, although two of the objects of the reform in the field of price 
formation were to ensure that world market prices influenced the priers 
of competitive products on the domestic market and to maintain stahle 
prices, the problem of how to ensure the achievement of the first objcc­
tive without importing inflation remains unsolved. In addition, thc 
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transition from one economic mechanism to another would leave 
unchanged the problem caused for the USSR by the facts of economic 
geography (the size of the country and the inclement climate prevailing 
over much of it) and the distribution of the national income (with its 
high shares of defence, investment - much of it 'political investment' -
space and security). 

Moreover, while it is clear that the transition to the khoZT4Schet 
economy would have a beneficial effect on personal consumption by 
widening the assortment pattern of consumer good production and 
ending production for plan, by itself it would be quite insufficient to 
ensure a steady rise in living standards. The possibility of a steady rise 
in living standards is largely determined by state policy in the fields of 
economic growth, agriculture, housing, medical care, education and 
transfer payments. The USSR has a very good record in the field of 
economic growth, medical care, education and transfer payments; the 
successful agricultural policies followed in 1953-8 and in 1964-70, and 
the immense housing programme launched in the 1950s, have played 
a major role in raising living standards. The immense increase in 
living standards in the past twenty years has only been possible as a 
result of the successful growth strategy pursued by the party. These 
are fields in which it would be desirable not to expand khozT4SChet, but 
to expand social control over the decisions that are made and end the 
insulation of the leadership from the effects of its policies on Ih·ing 
standards. 

I take it for granted that aftcr the reform, as before it, the Soviet 
economy will be a socialist planned economy. This results from the 
state ownership of the means of production and the leading role of the 
party. 1 The latter ensures that the economy will be powerfully influenced 
by measures aimed at the attainment of the economic, social and 
political objectives of the party. These depend on the concrete situation, 
but in general arc likely to include a high and stable rate of economic 
growth, full employment, equitable regional development and a fair 
distribution of income. 

The creation of the administrative economy was simply onc aspect of 

1 Both thc statc oWllcr.;hip of the mcans of proclllcl ion :1I1<ltI1l" Ieaclin~ rol .. ofth .. pnrty would 
have a different significancC' in Ih(~ khn::.rfl\rhrt rcnnomy ,han in thr :uhninislrali\'(' N'nnomy. 
The runncr qll('~tion W:lS discussed Oil p. 1.1Q ahO\T. '1'11(' ·h·.1dill~ f(llC" of the pany' would 
have' a vcry <tiff,'rrlll social (1I111el1l, and require:l \'cry dinc"ITn! ~tyl(' Clfwork. both within 
thr party illul in IIH' relations 1)1'1\\"('('11 thr party and the' pclplllation at larltC', in the 
kltn;:'Tfl.\chrt C("(1I1011lY Ihall ill IIU' acllllini!o<tr;lli'"f l~cnIHlIll'·. Tl1(' rmphasis would have- to 
shift from (ulm;"il/rim,'mr;r In polilil aI1JlnbiJi,:lIiclll. I"rcll11 1111' 11'1' cll lhl' pal"ly as an ndmini .. 
slrali"r madlillf' tn cnf;,nT dn i ... inTl" 1l1.ltk ;11 Ihl" IIIP, 1,1 tilt' 1C'.IIi'alillll ,'flhr traditional 
~'lI'lf iTl1a'~I' pr tl1l' p:lIly :1" 1111' mo"'! .... ·11' CPIl", ;1'11" "1'1111' ill ;1 Ipll~! I"llll proC'C"'" of ("conomic 
alld ~ol"ial 1 1':1 11 "fill 111;1 I illl1, (TIlf"'\' 'I"' 'Iinll" "t'!I' III III " cli .. , w .... t'd ill (:ZCdlo!'lovakia in 
I~I()B WIUTC this \\".I~;I lUI1Il;Il~~ ;'''''If', \ 
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the strategy chosen by the party for the attainment of its objective, the 
building of socialism in backward Russia. Under NEP the USSR was in 
a position similar to that of many contemporary LDCs. The rate of 
growth of industry was constrained by the capital stock in industry, 
technology, the terms on which the peasants would sell grain and the 
r~al wage rate. l Both the society and the growth rate that would have 
resulted from the maintenance of this economic mechanism was un­
acceptable to the party. Therefore, after an extensive debate, the party 
adopted a strategy which enabled it to achieve a breakthrough from 
the constraints of NEP. The break-through enabled the share of 
accumulation in the national income to be raised from 14.4 % in 1928 
to 3~ % in 1931,2 by pushing down to the left the peasants offer curve 
(by collectivisation) and lowering the real wage rate in industry (by 
statising the unions and inflation). The abolition of market relations 
between town and country was essential to the success of this strategy. 
The use of value relations within industry would have been very diffi­
cult at a time of rapid inflation. (Between 1928 and 1940 average money 
wages almost sextupled.) Khozraschet could only have a limited role to 
play in an economy characterised by (what amounted to) a tax in kind 
on the collective farms, rationing of basic consumer goods in the towns, 
wage increases of c 15 % p.a., a tenfold rise in the prices of consumer 
goods in state stores in 12 years (17 fold for food products sold on the 
collective farm market) and stable prices for producer goods (com­
bined with subsidies) in 1928-35.3 The success of this strategy has been 
extensively described in the literature,' and its chief features much 
analysed.& 

Accordingly it might seem logical to base the case for a reform in the 
economic mechanism on the thesis of the diminishing relevance of this 
strategy to the present and future stages of development of the Soviet 
economy.6 In this study I do not do this, nor do I recommend a 
strategy of development for the USSR, nor do I work out the implica­
tions of this strategy for the economic mechanism. Elaboration of these 

1 A good analysis of this type of situation can be found in Findlay [1962]. I applied it to the 
Soviet case in Ellman [1965]. 

3 The figures for both years are in 1928 prices. See Vainshtcin [1969] p. 98. 
• For these figures see Holzman [1960]. 
• A clear introduction is Powell [1968]. The standard works are Bcrgson [1961], Bccker 

[1969] and Vainshtein [1969]. 
• See for example Davies [1965], [1966], Berliner [1966], Dodge and "Vilber [1!J70]. 
• The classic exposition of this thesis was by Lange, who repeated it on several occ-asions. i\ 

convenient English source is Lange [19581. i\ similar thesis, though based on a more t('Oh­
nieal argument, was put forward by Bergson at the 1'l71 Nato conferen"" (SYl11p",illl11 
[1971] pp. 21-31). The thesis of the extensive and inten.ive stages of de\Tloprnent. and 
the different economic mechanisms supposedly appropriate for them. has been elaborated 
and repeated by numerous authors. For critiques of the thesis sce Milenkovitd. [, ')7'1 
and Ziclinski [1973]. 
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questions would require an independent study, which would take up 
wholly disproportionate space in a critical analysis of the work of the 
Soviet school of mathematical economists. For the purposes of this study 
it is sufficient to put forward concrete reform proposals designed to 
overcome the problems described in chapters 1 and 2, and to provide a 
basis for them other than the theorem of the characteristics of an optimal 
plan. 

I would, however, like to draw attention to one aspect of the relation­
ship between the economic mechanism and the strategy of development, 
namely the increasing number of persons with higher education. In 
1928 there were only 233,000 such persons. By 1971 there were more 
than 7,000,000 and their number was rising at the rate of 500,000 per 
year. I suggest that this increase in the numbers of the white-collar 
intelligentsia, resulting from industrialisation, helps to explain the de­
bate which has taken place (by providing the reformers with a social 
basis). At the same time, the fact that the white-collar intelligentsia 
is still only a small proportion of the labour force (7 % in 1971) helps to 
explain why it has been unsuccessful (because the economic policies 
advocated by the reformers had little appeal for the mass of the 
population). 

The reason for the failure of the Cadets in 19I7 was the immense gulf 
between their programme (civil liberties, a parliamentary regime, 
maintenance of private property, continuation of the war) and the 
aspirations of the masses (expressed in the famous Bolshevik slogan: 
land, peace and bread). Similarly, Mikhailov has argued that the 
reason for the failure of the contemporary liberal movement up till now 
has been the failure of the liberal intellectuals' to create a realistic and 
at the same time attractive social ideal ... to find a common language 
with the masses and express their interests and demands'. (Mikhailov 
[1971].) I hope that the programme I have outlined above meets 
Mikhailov's criticism and would be acceptable both to the white­
collar intelligentsia (which would have to abandon its aspirations for an 
increase in incomes relative to manual workers) and to the workers 
on the ground that the gains which it promises would be greater than 
the losses which its implementation might bring. 

A major obstacle to economic reform is an intellectual onc, the fact 
that planning is widely conceived of as the determination of all economic 
activity by instructions from ahove. As E. G. Lihcrman has pointed out 
(E. Liberman IIg70 J p. 7.1·): 

\Vc sOllletillH'S wroll,ldy. without the nC"CC!"S:l1 y h:l!OOI'~. hlanu' ~:n ... pl:ln'\. lninistrics and 
snpply-rnarkr(ing nrgalli~alinll,\ ftu' ;'nllll"il1l~ 111i~11Ihfc·I·:-.I:ll1dill~. ciisproportions~ 

losses in production and the \'io1:-ttion of fhe illl('rr~h of nlll.'i\Ullrr!". ''"hen onc en .. 
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counters so many people making mistakes, it is necessary to look for the reason not 
only in their individual qualities, but in that system, or more precisely in that 
'theory', which conceives of planning as the management from the centre of an all 
embracing extremely detailed nomenclature of commodities. 

In 1966-7 some of the optimal planners tried to overcome this obstacle 
by adapting the Lausanne school's' proof' of the optimality of competi­
tion to Soviet conditions. I consider that this approach is whollyundesir­
able, for two reasons. First, it fails to explain why reform is necessary 
(this requires an analysis of the economic and social problems of the 
administrative economy), and secondly it renders the cause of economic 
reform vulnerable to theoretical attacks. For example, Volkonsky's 
'scientific' basis for economic reform enabled Karagedov to use the 
arguments developed in the 1930S by the Keynesians in their struggle 
with the Lausanne school to criticise the reform. Similarly, Fedorenko's 
use of ideas drawn from the subjective school to provide a 'scientific' 
basis for greater attention to personal consumption provided a platform 
for Bachurin to defend the traditional planning system on theoretical 
grounds. Karagedov's critique ofVolkonsky is perfectly logical, but the 
policy conclusions that he draws ignore the crucial fact that there is a 
perfectly good case for economic reform based on ideas entirely different 
to those developed by Voikonsky. I am of tlae opinion that what is 
required to overcome the intellectual resistance to reform is an account 
of the problems of the administrative economy, which explains that 
they are not accidental, that it is not possible to eliminate them by 
changing the personnel, and that their elimination requires a major 
change in the economic mechanism. This account should be comple­
mented by a carefully thought out set of policies aimed at the further 
development of the Soviet economy and of Soviet society. This is what I 
offer in chapters I, 2 and 7 of this study. 

CONCLUSION 

In this chapter I have outlined the economic reform which, in my 
opinion, the Soviet economy requires. This reform embraces both 
technical-economic changes (such as the development of wholesale 
trade, alterations in the financial relations between the enterprises and 
the state budget) and socio-economic ones (publicising, and as far as 
possible eliminating, administrative privilege as a source of consump­
tion benefits, the determination of the major decisions of enterprises or 
associations by elected committees, a major role for representative 
organisations in the determination of national economic policy). The 
aim of such a reform is both to overcome the problems of the admini­
strative economy and in particular to improve the position of personal 
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consumption, and to form part of a major change in the productive 
relations of socialism comparable to the transition from War Com­
munism to NEP. The purpose of the latter is to establish civil liberties 
and self-management. 

The dual character of the October Revolution, in part the completion 
of the bourgeois revolution and in part the beginning of the socialist 
revolution, has long been a central theme of Marxist analysis of the 
prospects and results of the revolution. Considered from this angle the 
reform advocated in this chapter aims to combine the maintenance of 
the established features of socialism (the state ownership of the means 
of production, national economic planning) with the fulfilment of part 
of the old bourgeois liberal programme (civil liberties) and that part of 
the socialist programme which remains unfulfilled (self-management). 



8. CONCLUSION 

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 methods of economic calculation 
and the economic mechanism 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 functioning economic system. The views of the 
economists concerned with the efficient allocation of resources were 
clearly explained by Yushkov in his 1928 paper. 

I t would be a serious mistake to suppose 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 methodology of planning. 

(Yushkov [1928] pp. 32-3.) 

Liberals believe that the efficient allocation of resources is impossible 
under socialism, and market socialists that it is possible only by mimick­
ing perfect competition. Marxists have traditionally believed that 
socialist planning 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 social character of the 
productive forces and the individualistic nature of the capitalist mode 
of production 1. Yushkov, arguing against this last position, accepted that 

1 The reader unfamiliar with the idea of the capitalist system as an obstacle to efficiency 
may find the following argument helpful. The essential theoretical novelty of The Gfllrrat 
Theory was the idea that under capitalism the volume of output i, not normally determined 
by the quantity of scarce resources and the efficiency with which they are ",ed. but by the 
level of effective demand, which may well establish an equilibrium le,·c1 of output which 
involves substantial waste, and that therefore central regulation of the level of demand is 
necessary in order to ensure the efficient allocation of resources. Thi, i. simply one 'pecific 
example of the Marxist idea of the inefficiency rcsulting from the connict between the sorial 
character of the productive forccs and the individualistic nature of the rapitalist mode of 
production. 

[ 1,61 
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it is 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 a 
reality required a difficult struggle to work out and utilise the appro­
priate methods of economic calculation and to establish the appropriate 
economic mechanism - 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 planners regard the valid kernel of the doctrines of the Lausanne 
school (the propositions that the rational organisation of production is 
important, and that value relations have a useful role to play in the 
economy) as an argument for the use of techniques for obtaining optimal 
solutions to planning problems and for the use of value relations in 
running the economy, in a socialist economy where the main propor­
tions of the economy are decided by the party in accordance with its 
political and social objectives. This was true for Yushkov and is true for 
Kantorovich. The latter has explained (Kantorovich [I g60a] p. 200) 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 Ollt 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 thc-sc 
questions also must be solved taking into account the general plan. 

In the introduction to this study the history of the current discussion 
in the USSR was outlined, and the chief issues explained. The study 
began by describing some of the non-optimalities of the existing system 
of planning. These are important in themselves. In addition they 
explain the rc/erences hy the optimal planners to the 'unscientific' 
nature of the traditional planning techniqlles and the need to make 
the transition from the first to the third stagcs of planning. Moreover, 
they provide an explanation of the views of those supporters of the 
theory of the optimally filllctiollillg socialist ecollomy who consider that 

Th(' widf'~pr('ad n·cn.~lIilinn of Ih(' 111'1'<1 l(lT' all 'illl'llllW' policy' hy rcollol11i~l!ii and 
go\'enlllU'lIts in capil:di .. , (·flIlI1lri(· ... ami IIIf' all('l11p' .... III iTllplcl1lrnl onC' in \'ario\l~ 

eapitalisl nHlIllric". 1':111 Ill' 1"C'ganlccl :1'- the g't"llf'r:d n', p.!lIili,lll IIial ill Ilnntlu"r important 
area, tlH' d,·t(·l"Il1in:1tinn or prin· ... and inl ;\IIW .... IllI'lC" ",j .. ", a H1Illlit t IlI'IW('1""1l Ihr rNluirc. 
1J1,'llls or nalitlll;d ,'j'PJllllllit' dn'dopllll"lIl and 1111' illlli, idualiqi, 11:\1111'1' of 'hI"" ('apitali!lol 
ll10de of proclllclinn. 
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it is at least as important to optimise the economic mechanism as to 
attempt to introduce optimal methods of economic calculation in an 
otherwise unchanged economic 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 3 the theory of the optimally functioning socialist economy 
was outlined, and it was 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. The 
relationship between this research and the development of the OGAS 
was explained. In chapter 4 some of the work done by the optimal 
planners in improving the techniques of planning was surveyed. It was 
concluded that they had made a useful contribution to improving the 
methods of economic calculation. The rapidity with which the work of 
the mathematical economists was incorporated into planning practice 
is a tribute both to the talent and ability of the research workers in this 
field, and also to the willingness of the authorities to adopt new methods. 

In chapter 5 the validity of the conclusions about the economic 
mechanism which have been drawn from the theorem of the character­
istics of an optimal plan were considered. It was concluded that the 
theorem provided a theoretical basis for the utilisation of value relations 
which was invaluable pedagogically and which carried more weight 
with engineers and practical men (because of its mathematical basis) 
than either Yushkov's arguments or the arguments put forward in the 
discussion of the law of value which took place in the 1950s. It is 
important to realise that in the USSR the abolition of value relations is a 
traditional goal of the party, whose current Programme aims at build­
ing a society in which 'value relations will be outdated economically 
and will wither away'. This objective is repeated from time to time in 
authoritative articles in the party press (e.g. Kuz'minov [1969]). 
Nevertheless, to base the case for economic reform on this theorem 
creates a number of difficulties. 

From the standpoint of economic theory the main problem with 
drawing policy conclusions from the theorem of the characteristics of an 
optimal plan is that there is a danger of the hypertrophy of propositions 
which are valid in allocation models at the expense of propositions that 
are valid in growth models and macro-economic models. For example, 
profit, which in many allocation models is a guide to efficiency, in many 
growth models is a value reflection of investment. Similarly, whereas the 
theorem of the characteristics of an optimal plan leads to an emphasis 
on the use of scarce natural resources and capital intensity as price 
forming factors, the study of macro-economic models leads to all ('m-
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phasis on the share of consumption in the national income as a price 
forming factor for consumer goods. 

A neo-Keynesian may well ask, why is it that, at a time when 
Western economics is undergoing a paradigm shift from allocation to 
growth, the allocation paradigm has become of great importance in 
the USSR and so little work has been done in developing further the 
fruitful Soviet work of the 1920S on inter-industry accounts and 
economic growth? The answer appears to be fourfold. 

First, it simply is not true that multi-sectoral growth models have 
been neglected. There has been considerable work done, particularly at 
Cosplan's Research Institute and IEOPP, on dynamic multi-sectoral 
models for medium and long term planning. 

Secondly, in the administrative economy the waste resulting from the 
use of administrative rather than value relations is very striking (some 
aspects of it were discussed in chapters 1, 2 and 6) and economists 
naturally put forward proposals aimed at overcoming them. 

Thirdly, in an economy where policy is decided by the party, 
economists are largely confined to sub-optimisation. The decision to 
build a giant car plant was made in the central organs of the party. 
The choice of the most efficient location for it (Tol'yatti), however, 
was one on which TSEMI's advice was sought and on which the result 
of the joint TSEMI-SOPS research was adopted. 

Fourthly, the allocation model can be used to provide a 'scientific' 
basis for policies aimed at eliminating shortages and queues, widening 
the assortment pattern of consumer goods available and reducing the 
role of government officials in society. The discussion of optimal 
planning in the USSR in the 1960s provided a striking demonstration 
of the importance of ideology in economics. In part, the challenge posed 
to political economy by mathematical economics represented a clash 
between the ideology of Soviet society and the ideology of capitalism 
adapted to Soviet conditions by writers such as Volkonsky. In 1966-7 
these writers were the theoretical representatives on the economic front 
of what turncd out to be an aborti\'(: process of social change. Up till 
now the policy objectives of the Soviet slate, Ihe economic mechanism 
which gives effect to them and the social order which sllslains it have 
proved stronger than the social groups which challenge tl1('m. Hence 
the optimal planners arc confined 10 Ihe solulion of parlicular planning 
problems and Ill(' li)rmulalioll or proposals li'l" rcl,mning parlicular 
parts orlhe ecollomic mechallislll. :llld prthe tLlllsitioll 10 the oplimally 
filllclioning s(lcialisl (TOllIlIllY t her!' :trI' 1,'\\' si,~lls, I I was precisely 
bccallsc (lr Ihe crllcial\v illlporLlllt s"ci,d i"llI's "I' \\hich Ihe discussion 
or optill1al p\;tllllil1!~ \\';lS, ill p:lrt. ;Ill i(ktllt'!~ic;d ITileetioll, that this 
discussioll gt'lltT:llnl Sll nlllt'h 11t';I!. \\'h:lt \\.IS Illtilll:ltcly at Slake was 
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the fulfilment of the progranune of the October Revolution by combin­
ing the maintenance of the established features of socialism (the state 
ownership of the means of production, the planned development of the 
national economy) with the accomplishment of the progressive part of 
the liberal programme (civil liberties) and the unfulfilled part of the 
socialist progranune (self-management). The discussion of the 1960s 
was both allusive and abortive, but the issues implicit in it have not yet 
been resolved and the discussion will inevitably be resumed. 

A Marxist may well ask, why is it that at a time when there is in­
creased interest in, and application of, political economy in the leading 
capitalist countries, has there been such a striking neglect of political 
economy in the USSR? The reasons for this are the use of political 
economy from 1929 onwards as a Panglossian ideology, and the diffi­
culties in the way of, and the penalties attaching to, the publication of 
works at variance with the policies being pursued by the authorities. 
Relative to the use of political economy as the false consciousness of 
Stalinist society, research aimed at improving the organisation of the 
productive forces is undoubtedly progressive, as Yoroshenko and 
Kowalik long ago noted. 

From the standpoint of economic policy the main problem with 
drawing policy conclusions from the theorem of the characteristics of 
an optimal plan is that they throw no light on such central problems of 
economic policy as how to maintain steady economic growth at full 
employment. Instead, they consist of proposals to raise efficiency by the 
use of value relations, which are often unhelpful. 

For understanding the logic of the administrative economy, the 
problem with the approach via the theorem of the characteristics of an 
optimal plan is that it ignores the role of the administrative economy as 
a part of the social order which has existed in the USSR since 
1929 and of the economic strategy which that social order has 
pursued. 

Considered as a contribution to the discussion of economic reform, 
the theorem of the characteristics of an optimal plan is much less helpful 
than the ideas worked ou t in the Institute of Economics of the Hungarian 
Academy of Sciences in 1954-5, which were based on a study of the 
problems of the administrative economy, the analysis of alternative 
allocation models carried out by Polish economists and the work of 
sociologists such as Machonin and Parkin. It is, however, important to 
remember that Kornai's ideas were developed more than a decade 
after Kantorovich's, after the persistence of the law of value under 
socialism had been explicitly recognised by Stalin, and in a country 
where the idea of the ultimate disappearance of value rclations was not 
deep-rooted. 
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In chapter 6 the usefulness of the suggestions of the optimal planners 
for improving the economic mechanism was considered. It was con­
cluded that TSEMI is playing a useful, but minor, role in improving 
the economic mechanism. It was suggested that an important reason 
for the limited applicability of many of the ideas of the optimal planners 
is their confusion of the Kantorovich algorithm for solving linear pro­
gramming problems, which both enables optimal solutions to be found 
and uses shadow prices to find them, with the operation of economies, 
where different groups rank ways of organising the economy differently, 
the conception of an uncontroversial objective function is inapplicable 
and the plan formulation process is one of interaction between the 
aspirations of the authorities and the set of explored plans, where prices 
have a variety offunctions to perform and a large number of non-price 
factors are relevant to determining the most suitable way of organising 
the economy. In chapter 7 I outlined the economic reform which I 
advocate for the USSR, and noted numerous points of contact between 
my ideas and those of the optimal planners. In my analysis of the 
economic reform which the USSR needs, an important part was played 
by a brief consideration of the social issues at stake. 

TSEMl's approach is derived not from the study of society but mainly 
from linear programming and systems engineering. It is true that 
TSEMI has always stressed the need to create an effective system of 
incentives. It is also true that optimal planners such as 1. Ya. Birman 
have repeatedly emphasised 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 acti\"ity 
is the activity of people, and it is foolish to deprive them of the possi­
bility of showing initiative, independence and creativity.' (1. Birman 
[1968] p. 163.) 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 impro\"in~ the 
productive relations of socialism. In addition, Petrakov has explicitly 
recognised that the economy is a sub-system of society as a whole 
(Pctrakov [1971] p. 56). Nevertheless it remains true that none of 
TSEMI's work has thrown any li~ht on the cl"1Icial questions of how to 
enlist thc support of workers, engineers, managers and scientists for 
raising efficiency, and how to dnTlop the productive relations of 
socialism. Up till now, to 111)' knowledgr. the only concrete work which 
has been done by TSE;\II in this direction is Ihe proposal to replace 
incentives 1(11' adopting a ta1l1 plan 11\' incentiw's for high results, 
which is heing expninll'nlnl wilh at (;I;1\llltlsa\'tntrans, l\1eanwhile 
Rakitskv "'ho is nol a l11al hel11a I i,"a I eCllll<lI11is1. has put forward 
proposa'l~ Itu' rnhll"ing Ihe rfllc or (Ill<' l11all managcment (Rakitsky 
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[1968] chapter 5). Whereas TSEMI considers that correct policy con­
clusions can only be derived by studying the conditions for the maxim­
isation of the national economic objective function, I consider that a full 
understanding of many economic policy questions, such as reform, 
requires an analysis of their social basis. 

What does it mean to talk about an 'optimal plan' in a society with 
conflicting social groups? Soviet writers on optimal planning usually 
avoid this question, preferring to 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 formulate this criterion 
and the system of constraints is a special question which does not relate 
to our theme).' (I. Birman [I968b] p. 222.) The problem has been 
recognised by Volkonsky, 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. 
The paper has remained unpublished, but its delivery has been described 
as follows: 

The speaker based his theses on the fact that there exists a contradiction 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 the members of society 
and of various social groups diverge. In this connection he made an attempt to 
describe several systems, 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. (Simpo~iyum [1969] p. 791.) 

It SO happens, however, that the authorities consider that specialists 
should be 'on tap but not on top', and to 'the democratic mechanism 
for the self regulation of social life' they counterpose 'the Leninist 
principle of democratic centralism'. As a result, although there arc 
numerous areas in which the work of the optimal planners does have an 
impact, the economic policy of the Soviet state is not primarily concerned 
with the transition to an optimally functioning socialist economy. 

In some quarters the work of the optimal planners is regarded as a 
vindication of the nco-classical emphasis on the efficient allocation of 
resources and a powerful criticism of Marxism for ignoring it. If the 
argument of this book is accepted it follows that the concept of efficient 
allocation of resources does have considerable normative usefulness in 
some areas (as explained in chapter 4) but nut in others (such as the 
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level of employment, the rate of growth, the price level, the distribution 
of income, the relations between social classes). Nor is it very useful as 
a descriptive theory of an economy (as argued in chapters 6 and 7). 
Simultaneously, however, the argument of this book vindicates the 
Marxist emphasis on the usefulness of political economy as a guide to 
understanding the social processes unfolding on our planet and supports 
the thesis that it is the class historical approach, rather than the study 
of efficient allocation, which throws most light on such topics as 
economic reform in the European socialist countries. 

The relationship between the proposals of the optimal planners aimed 
at establishing an optimally functioning economic system and the 
economic reform which is actually being implemented in the USSR is a 
complex one, in which the work of the optimal planners is not without 
influence on the economic reform, but in which the main features and 
pace of the latter are decided on other grounds. 

The optimal planners strongly supported the programme announced 
at the September (1965) Plenum as a step in the right direction. They 
approved its stress on the need to reduce the number of obligatory 
indices in the tekhpromfinplan and to expand the autonomy of enterprises, 
the greater emphasis on value relations and profit, its promise of a 
transition from supply to trade and the recognition of capital intensity 
as a factor in price formation. These measures were announced after a 
prolonged public discussion in which the optimal planners were one of 
the groups, an influential one but not the only one, pressing for them. 
On the other hand, such important features of the reform as the re­
establishment of the ministries, and the transition from incentives for 
plan fulfilment and overfulfilment to incentives for adopting a taut 
plan, were a natural response to the problems of the existing system of 
planning and management and owed nothing to the ideas of the optimal 
planners. Subsequently many optimal planners became rather dissatis­
fied with the progress of the reform. A greater role for profit without 
concomitant changes in other parts of the economic mechanism was 
criticised by TSEMI at the Ig66 debate. The greater independence of 
the enterprises turned out to be largely illusory and the enterprise in 
any case is often not suitable as a khn~rns(hrt unit. The transition from 
supply to trade was vcry slow. The decisiollS of the December (1969) 
Plenum, with its stress OIl the need to O\'CITOIllC the problems of the 
economic mechanism hy greatn discipline, were entirely alien to the 
position or the optimal planners. TI1<' enterprise inc('nti\'e fund system, 
which was all imporLlllt part orlll<' rel(.rl11, s"ellll'd lllost ullsatisfactory 
to the lllallH'lllaliral erClnollli,ls, Frnlll I!ltiti ollwards the optimal 
plallll!Ts pnsislelltly a 1",1;11 ('(I Ill<' Ill"'.! In <1""1"'11 tll! rd'lI"Ill, By the end 
of lhe pcriod the jl(l"ilioll \las IILlt the \'il'\lS or the optimal planners 
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were taken into account when measures for improving the cconomic 
mechanism werc being formulated (for example Fedorenko was a 
member of the Conunission working out the Statute of the Association), 
but the idea that economic policy should be concerned with the gradual 
implementation of the theory of the optimally functioning socialist 
cconomy had not been accepted. An example of what this meant in 
practice is that the idea that in general prices should be dctermined by 
marginal costs was not accepted when the 1967 price reform was being 
prcparcd, but in the special circumstances of the oil and natural gas 
industry it was accepted and TSEMI was invited to calculate the 
magnitude of the rent payments. The reasons why the ideas of the opti­
mal planners about an optimally functioning economic system had not 
been accepted in toto and implemented at once appeared to be threefold, 
that they were of secondary importance and were often either im­
practicable or politically unacceptable. 

As explained in the Introduction, the official view in the USSR is that 
, growth' is more important than 'choice'. Hence the main policy 
variables are the allocation of investment, technical progress, training 
the labour force and geological exploration; and not prices, profit, rent 
and quasi rent. For example, in an article in Pravda at the end of the 
period on economic aspects of the development of agriculture, by the 
deputy head of the agricultural department of the CC, emphasis was 
placed on the need to expand output by introducing new methods, new 
seeds and better machinery, but the proposal to raise efficiency by 
introducing rent payments was ignored (Kuznetsov [1972]). 

The ideas of Kantorovich and TSEMI on optimal functioning (as 
opposed to optimal planning) are widely thought, by practical admini­
strators, to be quite impracticable. Even such a limited step as the 
introduction of rent payments has encountered serious practical 
difficulties. Chapter 8 of Ellman [1971] made clear the immense gulf 
hetween the problems of the enterprise incentive fund system (which 
concerned such questions as the type of incentivc system, thc division 
of the net income between profits and turnover tax, the system 
of managerial bonuses, and the stability of thc norms) and thc idcas 
propounded by TSEMI in 1966-7. The practicability of using shadow 
prices in the way advocated by Kantorovich rcmains to be demon­
strated. 

The reasons for thc political unacceptability of 'markct socialism', 
'a major change in the productive relations of socialism comparable 
to the transition from War Communism to NEP', a 'new economic 
mechanism', 'thc khozrasclzet cconomy' and kindred ideas, arc that 
experience of the ncw cconomic model in other socialist cOlllltri('s 
suggests that it might bring unemploymcnt and open inOation, arccnlll-
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ate regional disparities, have adverse 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 management of the 
economy. 

In the administrative economy national economic policy is decided 
in the central organs of the party, and a large part of the time of the 
local party organisations is devoted to operational questions of plan 
fulfilment, such as securing supplies. Both party theory and many local 
party officials are opposed to such officials spending a large part of their 
time acting as tolkachi, a role they are often pushed into by the incon­
sistencies of the plans, the pleading of enterprise management and the 
overwhelming importance of current plan fulfilment. On the other hand, 
the party considers that policy questions must be decided by the party, 
and that to suppose that major issues ought to be decided by 'purely 
economic' considerations is unacceptable. The reforming economists 
would like to replace the 'arbitrary' decisions of officials by rational 
calculations or market decisions. Although the party is opposed to 
voluntarism and in favour of calculating optimal solutions to planning 
problems, it considers that to leave basic policy issues to be decided by 
'economic criteria' is unacceptable. Novozhilov, who in the 1960s 
played such a prominent role in the development of the theory of opti­
mal planning, in the 1920S proposed dealing with' the goods famine' by 
raising prices. The Bolshevik solution was to launch an immense 
industrialisation programme. A. M. Birman has proposed that enter­
prises which are unable to cover their costs should face liquidation. 
The party considers that its commitment to full employment pre\'cnts 
the use of this lever for raising efficiency. I. Ya. Birman supposes that 
cost minimising calculations can be decisive in deciding invcstment 
policy for an industry, which entirely ignorcs wider issucs. 

Thc problem which Yushkov posed, cnsuring thc efficicnt attainml"nt 
of given output targcts, did exist and was important, and it is possiblc 
that ifmorc attcntion had becn paid at that time to invcstment criteria 
wastc might havc bcen reduced. Yushkov's problem was not, how('ver, 
relevant to the economic mechanism. The administratiw' economy was 
created following a debate within the party on the building of socialism 
in backward Russia. r n 1928, when Y ushko\"s article was pu hlished, 
the central question of economic policy was the g-rain prohlem, how to 
extract from tlw peasants sulTiril'nt ,~rain to fi'rcl the towns and the 
army, and to finance the impnrts Ill'('("ssary t'lI' thl' industrialisation 
programme orthc party, This prohkm arllse lwcallse "rthe combination 
oflhe growth stratl'/.~Y ortlw parly allt! Ihe sorial slrllctllre orthe USSR. 
The econol11ic analysis I110St reln"ant tll till' ecolllllllicl11cchanism at that 
time was l'reohrazhcllsky's analysis or primitin' socialist accumulation. 
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Neo-c1assical economics has traditionally argued that both the methods 
of economic calculation and the institutional arrangements of an 
economy should be determined by the requirements of efficient resource 
allocation. Sovict experience corroborates the idea that obtaining 
optimal solutions to planning problems is important, but also corrobo­
rates the party argument that it is the strategy of economic development, 
and/or socio-political objectives, that ought to determine the economic 
mechanism. 

Given the policy objectives of the party, it makes little sense to criti­
cise the authorities for ignoring the views of those who advocated full 
khozraschet at the time of the grain crisis, explained the merits of khoz­
raschet during the Great Patriotic War,l advocated greater reliance on 
profit in 1955-65, and, when the reform ran into difficulties, recom­
mended that profit maximising enterprises should implement the 
optimal plans worked out by a multi-level tatonnement process. On the 
other hand, it is clear that the authorities are open to criticism for 
being extremely dilatory in the large scale application of techniques for 
ensuring the efficient allocation of resources. Although linear program­
ming was discovered in the 1930S by a Soviet mathematician in order 
to solve a production scheduling problem, the first large scale applica­
tion 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 admini­
strative 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. 

There were three factors which account for the fact that the ideas of 
the optimal planners played an important part in Soviet economic 
discussion in the 1960s, while Yushkov's paper seems to havc been 
entirely ignored when it was published. 

First, the development of computers made possible the large scale 
application of optimal planning techniques. In a vivid passage Kendall 
([1960] p. 1) has stated that: 

As a boy I was much impressed by a picture in onc of my school-books showing 
James Watt staring thoughtfully at a kettle on the family hob. This, wc were told, 
portrayed one of the great momenl~ in the history of mankind, the conception of the 
steam engine. I cannot remember whether the picture was by a well known artist, and 
even the central figure in it has, I find, become inextricably confounded in my 
recollection with 'Bubbles' and 'The Boyhood of Raleigh'. But the messag!' to 1)(' 
conveyed by the rapt gaze of concentration was clear. It was the ic\ra that mallrred. 
not the technique. All that remained to bring the ,team locornotiv(' to life was for 
Watt and a few rude mechanicals to go out and build th ... thing. 

1 The 'Great Patriotic War' is the Sovir! phrase for the Soviet-German war ,,11 1-5. 
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The absurdity of the whole notion did not strike me until much later. For at least 
two thousand years man had appreciated the possibilities of steam power. The sig­
nificance ofJames Watt was not that he did too, but that he lived at a time when fuel 
was available and engineering skill had developed far enough to make the construc­
tion of locomotive engines possible. It is technology, not inspiration, which dictates 
the pace of progress, even in the sciences, and even, I would contend, in philosophy. 
Imagination and vision are as important as ever they were to provide the initial ideas 
and the motive force; but to work out their consequences requires an adequate 
technical equipment. 

The Soviet experience with linear programming, its discovery in the 
late 1930S by a gifted mathematician and its first large scale application 
to current planning in the 1960s, bears this out. 

Secondly, after the 20th Congress the authorities accepted that 
economists are able to contribute to the improvement of the methods 
of economic calculation. The evidence for this was of the type which 
carries most weight with the Soviet authorities, the large scale and 
apparently successful application of the new techniques in the United 
States. Whereas in Economic problems of socialism in the USSR Stalin 
expressed his scepticism about the very existence of a problem of the 
rational organisation of-production, at the present time the authorities 
do recognise the existence of this problem. The recognition by the 
authorities of the contribution which the mathematical economists can 
make to improving the methods of economic calculation has taken on 
concrete organisational form in the development of an automated 
system of plan calculations. Even in the field of methods of economic 
calculation, however, the ideas of the mathematical economists ha\'e 
only been partially accepted. For example, one of the areas in which 
the mathematical economists have worked longest is that of investment 
criteria, but throughout this period the official method for determining 
investment efficiency was based on an approach which they rejected 
(the recoupment period), rather than one which they supported 
(present value). 

Thirdly, whereas when Yushov's paper was published, the Soviet 
Union was living through the break-through, the bitter struggle to 
impose collectivisation on the peasants and build the foundations of an 
advanced socialist industrialised state, after the 22nd Congress the 
views or those economists concerned with the need to enlarge the role 
or value relations became reln'antto the real situation which existcd in 
the country and to the policy options "pen to the party. 
TSE~H of coursc is not adnJCat ing a lIew economic mcchanism, but 

is conccrned with the optimisatillll of planning. l\'nTrthelcss, to thc 
extent that TSEl\ll's proposals 11;1\'1' "!..lIl1'lIts in common with thc 
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considerable resistance. The fact that the wind in favour of mathematical 
economics veered after the 1968 events in Czechoslovakia was no acci­
dent. If some economists believe that' our criticism of command plans 
will carry little weight until it is aimed at the root of the matter, against 
the absence of optimal planning',! it is quite natural that the authori­
ties should respond by believing that 'our criticism of "market social­
ism" will carry little weight until it is aimed at the root of the matter, 
i.e. against the theory of optimal planning'. Nevertheless it would be a 
mistake to suppose that orthodoxy is immutable. Seven years after 
N emchinov called for the transition from supply to trade the overwhelm­
ing bulk of materials was still allocated, but wholesale trade did exist 
and was growing. In Czechoslovakia the party eventually came to the 
view (expressed in the May 1968 Action programme) that the further 
development of a socialist society required a far reaching process of 
social change, of which economic reform was a part, and it is not 
wholly impossible that the CPSU may one day come to the view that 
the same applies to the USSR. This appears to have been the position 
of the Politicheskii Dnevnik group. 

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 ignores not 
only the early Soviet work on input-output and linear programming, 
but also the fact that the evolution of mathematical economics in the 
USSR has been profoundly influenced by the Soviet economic mech­
anism, the methods of economic calculation used in the USSR and the 
official doctrine of the USSR - Marxism-Leninism. The influence of 
the economic mechanism is shown, for example, in the proposals which 
have been put forward, and the calculations which have been made, 
for tlle introduction of rent payments in agriculture and the extractive 
industries and in the work done by TSEMI in improving the system of 
di5tributing the profit of an enterprise. The influence of the methods 
of economic calculation is shown, for example, by Kantorovich's work 
for Soyuzglavmetal on optimal production scheduling, the work done 
by Aganbegyan, I. Ya. Birman and others on optimal plans for the 
development and location of industries, and the work done in Cosplan's 
Research Institute and IEOPP on utilising input-output in medium 
term planning. The influence of Marxism-Leninism is shown, for 
example, in the work of Novozhilov, who devoted great clTorts to 
demonstrating that the theory of optimal planning fits into Marxist­
Leninist political economy.2 

, See p. '39 above. 
~ In the USA economists working on modern planning trr:hniqlu's have 10 argue that their 

work fits into 'Valrasian orthodoxy and rar rrom being incornpatihle wilh rree cnlerpri,," 
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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 iso­
lated phenomenon. One finds the same in other fields, such as sociology. 
Western mathematical (and non-mathematical) economics is, of course, 
profoundly influenced by 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. At the 1966 debate Fedorenko stated that the 'logical basis for 
constructing the optimality criterion [for the national economy] is the 
assumption that the behaviour of the consumer reflects his conscious or 
unconscious striving for the fullest possible satisfaction of his needs' 
(Diskussiya [1968] p. 10), a formulation which has a familiar ring. It is 
encouraging to see that by the end of this period some Soviet economists 
had advanced beyond simple reaction against Marxism-Leninism and 
enthusiasm for novelties imported from the West, and were deeply 
engaged in a series of research programmes aimed at improving the 
economic decisions being made in the USSR. 

SUMMARY 

Since before the creation of the administrative economy there have 
existed in the USSR economists who have rejected the view 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 social character of the productive 
forces and the individualistic nature of the capitalist mode of production 
which characterises capitalism. They have argued, however, that this 
possibility will only become a reality when the appropriatc methods 
of economic calculation are used and the appropriate economic 
mechanism has been established. 

Stalin ignored this line of argument in practice and rejected it in 
theory. After the 20th Congress a new direction, the economic­
mathematical direction, rapidly emerged within Soviet economic 
science. The mathematical economists have already made three 
important contributions to Sm'iet economic thought, planning practice 
and the organisation of the economy. First, they have provided a 
theoretical basis fi)r the use of value relations. Secondly, they have made 
an important contribution to iJllpnl\"ing the techniques of planning. 
Thirdly, they ha\T knt their weight to a nUJllIH"r of progressive policy 

adllally helps 10 r"i .. c' prnfib.. In tllf' t'SS" Cl IIllnllli .. l~ wlIll..im;:: nil moclrrn planning 
(("chniqll('s ha\',' 10 arglll' that tlwit" wod. hl<;, illln :\1:u,j .. , 1,f'lliniq nrthnrloxy nnd far 
(i'om being illt"llll1patihk with "'O( i.lli:-.t plallllill~: hdp~ In rai."" it .. dli, irlH y. 
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measures such as the recognition of capital intensity as a factor in price 
formation. Their work is continuing and is likely to make a useful 
contribution to Soviet economic science in fields as diverse as long-term 
forecasting, production scheduling, investment planning, the calcula­
tion of rent payments in agriculture and the extractive industries and 
support for the transition from the planning of supply to wholesale 
trade. 
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