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Mathematical Economics

P. Mstislavskii

QUANTITATTVE EXPRESSION OF ECONOMIC RELATTONSHIPS AND PROCESSES

Economic laws express the most essential in-
trinsic relationships and dependencies between
economic phenomena, the principaL features and
trends of economic development. In their interac-
tion with the productive forces, the relations ofpro-
duction are determinate not only qualitatively but
also quantitatively. Economic laws therefore ex-
press the qualitative dependencies and changes ofan
economy as well as quantitative relations: the pro-
portions and dynamics of economic processes.
Economic laws express the unity of the qualitative
and quantitative aspects of an economy.

Economic activities such as planning, economic
accounting and operative management of the econ-
omy are based on the application of economic laws.
In this sphere man deals with economic quantities
and diverse economic indices. The quantitative as-
pect of economic laws assumes tremendous practi-
cal importance in this connection. While revealing
the essence of phenomena, economic laws should
also serve as keys for operating with specific eco-
nomic indices. Of course, unlike the laws of nature,
economic laws contain no quantitative constants.
Nevertheless the quantitative relationships between
phenomena reflected in them are subject to compre-
hensive calculation and use in communist construc-
tion. Effective planning and operative managernent
of the national economy, especially given its present
scale, require extensive use of electronic computers
and other elements of cybernetics. This presup-
poses the translation of complex economic depen-
dencies and requirements of the economic laws of
socialism into mathematical terms.

AII of this testifies to the fact that quantitative
expression of the economic laws of socialism is as
vital theoretically and practically as revealing the
qualitative essence of these laws.

*+t
The concept of the economic regulator often

figures in economic theory. The regulator is usual-
ly understood as the law which determines the quan-
titative aspect of economic processes. Many Soviet
economists put forth the law of planned, propor-
tional development as the Iaw regulating the entire
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socialist economy. Other economists ascribe the
role of regulator of the entire economy to the law
of the economy of labor, and some to what essen-
tially is the law of value and its modifications, in
particular the law of price of production.

AIl of these attempts to define the economic regu-
Iator are not fruitful, in our view, since, on the one
hand, they ignore the intrinsic interconnection of
economic laws and, on the other, artificially make
one of the laws all-determining and universal.
Actually each economic law operates as the chief
regulator with respect to a particular group of eco-
nomic phenomena and processes. Thus the law of
value is basic to commodity exchange relations.
The law of distribution according to work regulates
the payment for work. The law of growth of Iabor
productivity operates as the main lawindetermining
the development of technology and the organization
of production. The law of planned development and
the Iaws of reproduction regulate the proportions of
the national economy. With respect to the economy
as a whole, the regulator is not any separate Iaw
but a system of economic laws united by the princi-
pal economic law of socialism.

The preference given by some economists to the
taw of value or the law of the economy of labor in '

determining the regulators of the economy is to
some extent attributable to the fact that these laws
are quantitatively determinate and therefore are
aconvenient" as criteria for planning calculations.
In contrast to these laws, the principal economic
Iaw of socialism and the law of planned development
have been formulated in a general form which has
not contained a sufficiently precise quantitative cri-
terion for selecting the variants of plans and pro-
jects which most closely correspond to these laws.
Many plan variants can be drawn up which provide
for a continuous growth and improvement of produc-
tion on the basis of technical progress, seek the
fullest possible satisfaction of the society's needs
and the rounded development of its members, and
secure planned and proportioned relations among
all elements of the economy and effective use of its
resources. In other words, many variants of a plan
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can be worked out which correspond to the require-
ments of the principal Iaw of socialism and the law
of planned development, but at the same time it will
be impossible to decide which of the variants best
conforms to the requirements of these laws.

It seems to us that such a situation results from
the fact that our theoreticians neglect the quantita-
tive determinateness of these laws. The problem
can be successfully resolved, given a thorough eco-
nomic analysis and generalization of the experience
of the socialist economy.

The invariably high rate of economic growth and
national well-being, this cardinal feature and de-
cisive advantage of the socialist mode of production,
is constantly analyzed in economic literature. The
highest possible rates of development under social-
ism are objectively necessary in order to ensure the
building of communism in the shortest possible time
and to win the competition with capitalism. Practi-
cally aII of the questions of growth and improvement
of socialist production, the introduction of new equip-
ment, selection of technical variants, national eco-
nomic proportions, distribution of production, and
other problems of socialism are solved in a way
which will long secure the highest possible rate of
economic growth and growth of living standards.
High rates of economic growth are inseparably
linked with the essence of economic development un-
der socialism, expressed in the basic economic law
of socialism, and should, in our opinion, be regarded
as an inherent requirement of this law. Indeed it is
not just a continuous growth of production which is
essential for socialism, but a continuous growth at
constantly high rates. This more precise formula-
tion of the principal law of socialism is quite im-
portant practically for the use of this law as a
criterion in planning.

From this viewpoint the generally accepted formu-
Iation of the purpose of socialist production should
be made more precise. The current formulation is
not clear as to what needs are involved: personalor
production and defense needs, current or future
needs, sensible needs or whims. There is no doubt
that the purpose of socialist production is the satis-
faction of human needs (involving public services)
but production, defense and other needs are indis-
pensable conditions for attaining this purpose. It is
also obvious that the socialist society consciously
accepts certain limitations in the satisfaction of its
current needs for the sake of high rates of more
complete satisfaction of its growing needs in the
future, and in order to reduce the period of the
building of communism. Nor is there any argument
about the fact that what we have in mind here are
sensible needs. A more precise formulation of the
principal economic law of socialism makes it
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possible to express a number of its major require-
ments mathematically.

As we know, the over-aII index of economic de-
velopment is the growth of the physical volume of
the national income. This index characterizes an
increase in a country's production, consumptionand
defense potentials alike. The rate of economic
growth, therefore, can be characterized by the rate
of growth of the physical volume of the national in-
come. Consequently the economic development
which conforms to the principal economic law of so-
cialism best of aII is the development in which the

During socialist reproduction the national income
grows constantly and can be expressed as a func-
tion of time. The rates of growth of the national in-
come are also a function of time. The mathemati-
cal form of these functions and their specific
parameters cannot be assigned for a futr.rre period
a priori, or on the basis of data for the past. They
depend on numerous variable factors and conditions
of reproduction: constantly changing material and
manpower resources, technical and organizational
progress, developing needs, social and economic
structural changes in production, distribution, cir-
culation and consumption.

The functions and their parameters have to be
obtained in the process of scientific planning
through numerous calculations. The problem is to
work out a system of calculations ensuring the max-
imum value of the integrals of these functions (of
the physical volume and growth rates of national
income) for a sufficiently long period (10 to 15
years).

The requirements of the principal economic law
are not confined to the conditions considered above.
The socialist society is interested not only in the
volume and rates of growth of the national income
as a whole, but also in the nature of its dynamics,
i.e., securing, for a protracted period, the highest
rates of development. This requirement can be
expressed mathematicatly by the condition that the
first derivative of the national income growth rate
should be the largest possible.

Yet this condition does not exhaust the require-
ments of the principal economic law of socialism
either. The structure of the national income also
has essential significance for a socialist society,
along with the volume of national income and its
dynamics. It is important that a constantly high
rate of growth of the net product should be com-
bined with a constantly high rate of increase of
both accumulation and that part of the national in-
come which ensures the growth and improvement

sums and rates of erowth of the
national income is the
long pe
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of the quality of national consumption. National
consumption cannot, on the average, grow at the
same rate as the national income, but at the same
time this lag should not be excessive. Within each
specific period it should be as small as possible.

The three conditions listed above do not, of
course, exhaust the essential features of the prin-
cipal economic law of socialism. Nevertheless they
contain specif ic over -aII quantitative criteria which,
if used as a guide, make it possible to compile and
select the socialist plan variants which conform to
the principal economic law best of all.

*r*
The practical workers are keenly aware of the

fact that the characteristics of the law of planned,
proportional development have been worked out in-
adequately in economic literature. As a rule this
law comes down to the objective possibility of, and
the necessity for, planned management and eoordina-
tion of all elements of the economy. But the notion
that planned (proportional) development of the so-
cialist economy is necessary and possible cannotyet
be called an economic law. No one, for example,
regards as a law the idea that the collective farm
system or commodity production is necessary and
possible under socialism. Formulating the law of
proportional development, one should express the
essence of the necessary proportions, and concrete-
ly and precisely enough to be relied upon inplanning.
These proportions not only exist but they do guide
planning practice. Furthermore they have beenrand
are, elucidated in economic literature. Yet the
authors of many works, including textbooks on politi-
cal economy, have ignored them and have not re-
Iated them directly to the requirements of the lawof
planned development.

The complexity of the national economic organism
precludes the expression of the principal conditions
of its proportionality in one or two formulas. With-
in the space of this article we can merely dwell
briefly on the four principal requirements of the
proportionality of the socialist economy.

5

of national product for a year is intended to be
l\Vo (q= 1.1) and productive capital is to increase
by l1o (k= 1.08), the "yield' of the capital, i.e., the
volume of output per unit of capital, should in-
crease on the average by 7.85V0 on the national
scale (g= 1.0185). The product of the growth ofcap-
ital and its syield" should amount to lOVo (1.08 x
1.0185 x 100 = 110). If, furthermore, the number
of workers employed in social productionincreases
over the year by L.6Vo (l= 1.016), the workday
being the same, in order to secure a rate ofrepro-
duction of.l\Vo it is necessary that the Iabor pro-
ductivity of workers, including those newly em-
ployed, show an average increase ot 8.3Vo on the
national scale as comp.red with the previous year
(p=f .Ogg). The product of the increase of the
number of workers and the magnitude of the in-
crease of the annual productivity of their labor
should also amountto ll%o (1.016 x 1.083 = 1.10).
This functional balance relation can be represented
through the formula:

q = kg = Ip, i.e., 1.10 = 1.08x1.0185 = 1.016x1.083

The formula reads: the rate of growth of the
social product (q) is equal to the rate of growth of
productive capital (k), multiplied by the growth of
the production yield of this capital (B), or to the
rate of increase of labor power resources (I)1 mul-
tiplied by the increase of the pnoductivity of this
labor (p). Violation of the proportion expressed by
the formula leads to losses impermissible under
socialism. If, for example, the productive capacity
of the capital (their total mass multiplied by the
yield) increases by more than 1070, while the labor
force and its productivity increases by only 1070,

this means that the means of production accumu-
lated wiII be partially unused. If, on the other
hand, labor power and its productivity make it pos-
sible to increase production by more thar, L070,

while the productive capacity of capital ensures no
more than a l07o increaser'a portion of manpower
wiII remain unused. In both cases the rate of
growth of the social product wiII be equal to 1070,

since a more rapid growth ensured by the means of
production in the first case wiII be limited by avail-
able manpower, and a more rapid growth of produc-
tion ensured by manpower in the second case will
be limited by available productive capital.

The formula also exemplifies this dependence:
a failure to fulfill the plan at least for one of the
terms of this formula inevitably affects all others.
Thus, if the growth of the capital amounts to 870

and the increase of workers to L.6Vo, but the capi-
tal yield does not come up to the contemplated
amount ot L.8570, the social product will increase

1. Proportionality of the means of production and
Iabor power. The development of any production de-
pends on two basic factors: the means of production
and labor power. To ensure the highest rates of so-
cialist reproduction it is vital to use the means of
production and labor power fully and to maintain
complete proportionality between them. Observance
of this condition is not a simple task. Apart from
the correspondence between the total of the means
of production and that of Iabor power, their produc-
tivity and the length of the workday should also be
coordinated to ensure that the growth of the social
product is maintained steadily by production capa-
cities and living labor. If, for example, the growth



6

by less than 107o and the plan for the growth of the
annual productivity of production workers will not
be fulfilled. The inverse dependence between the
increase of the annual output of workers and the
capital yield is quite similar.

2, Proportionality of the two divisions of social
produ
above, expressing the connection between the two
principal factors of production, is not valid unless
related to the structure of the material and techni-
cal base of the society and based on an adequate
material structure of the social product and national
income. The rates of growth of productive capital
should be ensured through the production, in ade-
quate proportions, of the material elements of pro-
duction accumulation.

This proposition is widely known from the Marxist
theory of reproduction. To become a requirement
of the Law of proportional development, the Marxist
formulas should be developed and specified with
allowances for technical progress and such condi-
tions as the peculiarities of the turnover of fixed
and circulating capital, changes in the consumption
of materials and capital per unit of output, the rate
of construction, the effectiveness of capital invest-
ment, etc. In a simplified form this proportionality
can be expressed as follows: (2)

K=10_g)ec.p

The formula reads: the rate of growth of the pro-
ductive capital (f) is inversely proportional to the
capital eutlay per unit of output (k) and direct-
Iy proportional to the difference between the share
of Divipion I of social production (y) and the mate-
rial outlay per unit of output (g), .snultipliea
by the effectiveness of the rate of construction ( eg)
and the rate of the productive use of accumulations
fur).

Here is a numerical example. Suppose 1 ruble
and 28 kopecks of the productive capital is needed
on the average for the production of 1 ruble'sworth
of social product, the material outlay per unit
of output equals 55 kopecks for 1 ruble of the prod-
uct on the average, the share of Division I of social
production is equal to 0.70, the effectiveness of the
rate of construction amounts to 0.91 and the rate of
productive accumulation - 0.75. Then the rate of
growth of the country's productive capttal wiIIequal

rlzr to"r - o.bb) 0.91.0.?b = 0"08, ar BVo

The proportionality condition expressed by this
formula, just as the previous condition, is observed
in Soviet economic planning practice. Analysis of
this condition shows in particular that if material
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outlays per unit of output grow more rapidly
than capital outlays decrease or if the latter
increases (provided the effectiveness of tbe rate of
construction and the rate of productive use of
accumulations are more or less stable), a steadily
high rate of growth of social production requires a
higher share of Division f, i.e., the priority growth
of production of the means ofproduction.

3. Proportionality of branches of production.
This proportioru.Iity implies the coordination of

aII specialized branches of the economy and items
of production, the number of which is enormous in
modern society. Mathematically, it is expressed
by the well-known set of equations for the output
and distribution of products:

xn = fn1 (x1) + f.n2$2) + ...... + frrr, (xrr),

where x!, x2 and xn are the volumes of production,
accumulation, circiilation and consumption and dif-
ferent types of products in physical units; f1 (x1),
f.12(;r.Z) ... f.,, (xr) is the consumption of th6 cor-
responding types of products in the different
branches of the economy (in physical units) asfunc-
tions of the volumes of production, accumulation,
nonproductive consumption and trade.

This set of equations reflects the necessary con-
dition of reproduction proportionality, which con-
sists of this, that the material need for each typeof
product, taking into account the balance of re-
serves and the foreign trade balance on the scale
of the national economy, should be met by the cor-
responding volume of prodqction. Calculations for
such a coordination of the material proportions of
dilferent branches have been used in the USSR in
practice from the very first years of planning in
the form of smaterial balances."

4. Proportionality of products and outlays. This
kind of proportionality essentially consists in that
the value (and prices) of individual products are
proportional to the outlays of the means of produc-
tion and living labor in each branch of production.
In the national economy this proportionality is also
expressed through a set of equations, but in value
terms rather than physical terms in this case:

x1 = f11 (x1) + \2k2) +
xZ = f1t (x1) + f-22 $2) +

sixi = :lfll [:l] : ;ZIZ'[li] I :::::: I il*;,r]ln:
%.': ;;,-, i;;i ;' ;;ir; d,t; . :.. :. ; ;";i;,i i;6"
where s1 r se ... sn are the value estimates of
productS and outliys, including outlays of labor
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powel measured in terms of wagesl and mo1 , mo2,
... ffio, are the economic results (accumulation or
deficit of resources) for branches.

The calculations connecting the resources and
outlays for different branches have also long been
used in the USSR in drawing up the planned and re-
ported financial balances. Therefore the claims of
some Western scholars to the rdiscovery' of simi-
Iar matrices are absurd.

The proportionality conditions expressed in the
above formulas by no means exhaust the propor-
tionality requirements of the socialist economy. But
observance of them amounts to an economic law.
Combined with, and relying on, the requirements of
the principaL economic law of socialism, these con-
ditions, with due allowances for the requirements
of other laws, play a regulatory role in socialist
Planning' rrr

The quantitative expression of the law of growth
of labor productivity is of immense theoretical and
practical importance. To measurelaborproductivity
it is necessary to determine the socially necessary
working time materialized in a given product - the
value of the commodity. This value consists of two
components: the transferred value of the means of
production expended on this commodity and the out-
Iays of living labor. The value of the fixed produc-
tive capital is reflected in the value of the commod-
ity to the extent of its having worn out (depreciated),
while living Iabor is incorporated in it to the amount
of its total outlays, including both the paid and non-
paid parts.

The classics of Marxism regarded a decrease in
the value of a commodity, calculated by this method,
as a measure of the increase of the social produc-
tivity of labor, and pointed out that 'in a sopiety in
which the producers regulate their production ac-
cording to a plan mapped out in advance ... the pro-
ductivity of labor would no doubt be measr:red by
this standard.' (4 Under capitalism the value and
productivity of social labor have a distorted reflec-
tion in the capitalist costs of production and prices
of production, and this gimpedes the development of
productivity.' (4)

Starting from this premise one cannot accept the
propositions advanced by I. S. Malyshev, L. A. Vaag,
and V. V. Novozhilov. who claim that the price of
production measures labor productivity more cor-
rectly than labor value, and that the use of the price
of producticin contributes to the growth of produc.
tivity to a greater extent than the use of laborvalue.
Some of them even believe that the best form of
measuring outlays of social labor is the market
price, incorporating, apart from the general rate of
profit on invested capital, the rate of interest and land
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rent, and registering the relation of demand and
supply. If these prices, they argue, we.re based on
the planned ratings calculated according to the
theory of marginal utility, the socialist society
would obtain an ideal instrument for planning and,
in particular, for measuring the productivity of so-
cial labor. (!)

The following reasoning is used to substantiate
these propositions. Labor productivity depends on
many factors, and to a considerable degree on fac-
tors like the capital per worker (and consequently
the value of the productive capital), the gifts of na-
ture (fertile soils), the use of scarce materials,
and the rate of capltal turnover (time factor).
These fuctors are not reflected to any significant
extent in value, but they are reflected directly and
fully in the prices of production and marketprices.
Thus the prices of production and market prices
measure labor productivity more accurately than
labor value does. This line of reasoning cannot be
accepted.

First of a1l, the enumerated factors do not ex-
haust the sources of growth of labor productivity.
The latter are known to include such factors as a
rise in workers' skills, a change in labor intensity,
improvement of the organization of production, in-
cluding further specialization, coordination, con-
centration and smoothness of production, improve-
ment of the distribution of enterprises, rationaliza-
tion of the organization of labor, etc. Yet in the
formula of the price of production the entire sur-
plus product and the entire result of the growth of
labor productivity are related to one factor only:
capital investment.

Second, it is possible in practice to indicate the
sources and to approximately differentiate by fac-
tors the growth of labor productivity and the reduc-
tion of costs - i.e., the outlays that are vanishing
or have vanished - attained within a certain period.
But the remaining real outlays of social labor can
be divided only into two elements: the outlays of
Iabor lncorporated in the means of production and
the outlays of living labor.

Third, the saving of labor due to technical pro-
gress, i.e., the increase in capital per worker, can-
not be regarded as strictly dependent on the value
of the productive capital. In reality technically new
capital may determine the growth of labor produc-
tivity and reduction of current outlays while the
value of this capital changes in a great variety of
ways. The price of production, on the other hand,
presupposes, contrary to this fact, equivalent effec-
tiveness of a1l capital investments.

Fourth, it is impermissible to lump together the
factors of growth of Iabor productivity and labor
productivity itself. The former are the cause and
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the latter is the effect. Attempts to sum up the out-
lays of labor and the above factors, including those
which contain no outlays of l,;abor (the gifts of nature,
time, scarcity) lead to the confusion and summation
of heterogeneous quantities: causes and effects,
outlays of labor and gifts of nature.

The social and historical conditions under capi-
talism give rise, as Ivtrarx revealed, to many irra-
tional economic forms, including the price of land,
fictitious capital and capitalist market prices.
Marx exposed the fallacy in the view of the bour-
geois economists that value is made up of three fac-
tors: Iabor + capital + land. It would not be neces-
sary to return to this question if certain Soviet
scholars did nottryto hubstantiate with mathemati-
cal vigor'propositions which revive the ideas of
bourgeois apologists.

The most elaborate works along these lines have
been published by Novozhilov and Kantorovich.
These authors assert that labor value is incomplete,
including only direct immediate outiays of Iivingand
materialized labor in the production of each com-
modity. But, they say, there are also indirect out-
lays of labor which should be added to the direct
outlays.

What are these indirect outlays, or to use. Novo-
zhilov's term, aifiverse dependence outlays ?' Novo-
zhilov-and Kantorovich reason as follows : in each kind
of production, accumulatedproductive eapital, the gifts
of nature and some high- quality scarce materials are
used along with the usual current outlays'bf means
of production and living labor (reflected in labor
value). These means of production are available in
limited quantities, and if they are used at a given
enterprise for the production of a given product (A)
other enterprises and other kinds of production are
thereby deprived of them. For the latter enter-
prises and kinds of production this results in higher
outlays of social labor, which would be Iower if the
Iimited resources in question had gone to these
enterprises and for the output of these products.
Since the cause of higher outlays at these enter-
prises (and in these other branches) Iies in the use
of better resources at the other enterprises, these
additional outlays should be added to the direct out-
lays of social labor at the other enterprise.

Let us tal<e the example given by Novozhilov.
o... The choice of the variant calling for heavier in-
vestment in a given economic unit lowers the cost
of production of the unit, but raises the production
costs of other products, and namely those in which
the investment has had to be cut as a result of
heavier investment in the given unit.' (6)

Let us first of aII answer this question: at what
enterprises will the investment be cut and the out-
Iays of labor rise? Three cases are possible:

PROBLEMS OF ECONOMICS

1) other enterprises manufacturing the same prod-
uct as the enterprise which has received the addi-
tional investment will suffer from reductions in
investment. In this case labor value, determined
by the outlays of labor which are average for aII
enterprises turning out the same productrwill re-
flect all indirect outlays ("inverse dependence out-
Iays"); 2) the cut in investments will hurt the allied en-
terprises supplying the means of production to the
given enterprise. Itr this case the means of produc-
tion consumed by the given enterprise will become
more expensive and the labor value at this enter-
prise will again reflect the sindirect outlays'; 3)
the investment cut will hurt enterprises having no
connection with the given enterprise. Then the in-
direct outlays will not be reflected in the value of
the given product, but they will raise the value of
the total social product. Consequently in two of
the three cases calculations in excess of v.alue
of indirect outlays will be double counting of the
same outlays. In the third caile tneEiI[-ive in-
crease of the outlays of labor will be detected by
the socialist society in the calculations for the na-
tional economy as a whole.

Kantorovich gives an example in connection with
the distribution of arable land under different crops.
(7) He suggests that sindirect outlays' be charged
to the account for using better lands, assuming that
this is the best method of measuring the total out-
Iays of labor and the choice of the best variant.
There is no denying that the most effective variant
of the employment of very scarce resources under
a given production program can be found more
quickly with the aid of resolving factors, If, how-
ever, the net estimate of the plan is made without
allowances for the indirect outlays, according tothe
general sum of outlays of labor for aII products,
the result will be the same as if the indirect outlays
were added to the accounting using Kantorovich's
method. The addition of the indirect outlays to the
account merely distorts the actual outlays of labor
for each product.

Another fact is no less important. If certain
investments, scarce materials, or gi-fts of nature
are used at a given enterprise, this does not at alI
mean that the entire sum of these resources causes
a relatively lower labor productivity at other enter-
prises. Each economic unit envisaged by the plan
puts out products indispensable for the national
economy. It should be supplied with capital and
natural resources, and in certain cases it cannotdo
without very scarce materials. Novozhilov is right
in stating that the sinverse dependencies' (and indirect
outlays) apply only to the additional resources ob-
tained uy [tre enterprise inGiless of the resources
necessary for the production of a given commodity
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at a certain technical level. In other words, we can-
not assume that the entire sum of productive capital
invested in a given unit tends to lower labor produc-
tivity in other units. Such an effect results only
from additional investments which raise the techni-
cal level of the unit in comparison with the average
for the branch. Similarly it is not all of the forces
of nature utilized in a given economic unit, but
merely additional gifts of nature, that affect labor
productivity in other units. Nor does the entire sum
of scarce materials cause indirect outlays at other
enterprises, but merely the sum of them over and
above the minimum indispensable in a given kind of
production.

Obviously the sum of these additional resources
(investment, gifts of nature, scarce materials) ought
to be isolated from the general mass of the re-
sources in determining indirect outlays. As soon as
this difficulty has been overcome, another stillmore
formidable one arises: how are the normsof ceffec-
tiveness" (of the indirect outlays) to be established.
As Novozhilov explains, these(inverse dependence
outlays' are the cunrealized s4ving of labor' and can-
notthereforebe evaluateddirectly. Besides, the norm
should by no means be determined from the experi=
ence furnished by specific economic units: it should
be obtained as the limiting quantity, the application
of which ensures the optimum economic plan. It is
no wonder that the method of establishing these
norms on the scale of the national economy has not
been yet worked out.

From the above it inevitably follows that the
price of production formula and its future de-
velopment, incorporating rent and the variousnorms
of effectiveness and'objectively conditioned estima-
tions,' does not reflect the real social productivity
of labor. To be convinced of this one need only con-
sider the formula recommended by Novozhilov for
calculating labor outlays. By his own definition,
production outlays should be measured in the follow-
ing way: 1) outlays of living labor by the sum of
wages; 2) outlays of accumulated fixed productive
capital by the rent, incorporating "effectiveness,, as
well as depreciation; 3) investments by the norm of
effectiveness (or by the bank interest rate in crediting);
4) outlays of natural resources by the differential rent,
and 5) outlays of implements of labor and other cir-
culating means of production by the prices con-
structed in accordance with items 1 to 4" (7)

Here we have a typical calculation of prices used
under capitalism, with all of its distortions of real
outlays of social labor. Contrary to the Marxist
theory, for example, the outlays of living labor are
measured under this scheme by its paid part alone.
This means that the saving of living Iabor is de-
Iiberately and greatly underestimated. On the other
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hand, the outlays of Iabor incorporate elements
which represent no real outlays of social Labor
(gifts of nature), as well as elements which dupli-
cate the outlays of materialized labor (such as in-
vestment outlays duplicated by the depreciation of
capital).

The proposed formula contains obvious contra-
dictions and discrepancies if compared with its
authors' theoretical concepts. The effectiveness
norm and differential rent figure in this formulaas
accumulations, as outlays oI surplus living labor
over and above its paid part. But in the works by
Novozhilov and Kantorovich the same elements are
treated as indirect outlays (growth of production
costs), that is, as a portion of the costs of produc-
tion in other branches, to be added to the direct out-
iays of the given enterprise.

According to Novozhilov and Kantorovich, the
effectiveness norm refers only to the additional in-
vestments, while the rent estimates refer only to
the additional scarce materials. In the proposed
formula these norms are applied to the total sum of
investments, capital. and materials.

Those who favor the above formula show, through
mathematical operations, that the application of
indirect outlays to the total surn of investments
and capital does not change the results of the
economic comparison of the plan variants. But
they forget the main point: by eharging the effec-
tiveness norm over the entire sum of productive
capital and investments they lose contact with real
economic relations. Under this method the sum of
extra charges to the capital becomes swollen and,
together with rent, absorbs or sometimes even ex-
ceeds the total sum of the value oI the surplus
product. Characteristically, Malyshev has de-
clared invalid the Marxist formula of the equality
of the sum of the prices to the sum of the labor
values, while Kantorovich uses the minimum (mar-
ginal) elfectiveness as the effectiveness norm and
changes arbitrarily the scale of prices to squeeze
the sum of his prices into the sum of real outlays
of labor. (9)

One of the methodological errors of the advo-
cates of the price of production principle and its
further simprovement' is the confusion of three
different problems: measurement of labor produc-
tivity, price formation and distribution of very
scarce resources.

It is tempting, of course, to settle aII these prob-
lems by means of one formula. Yet differences of
their economic essence can not be ignored. Thus
prices are based on the law of value, which is not
the same as the law of growth of Iabor productivity.
Estimation of very scarce resources is Iinkedwith
the operation of the law of differential rent.



10

Commodity prices depend not only on the above
Iaws, but also on the laws of socialist reproduction,
in particular, the law of planned development and
other conditions which transcend the limits of the
Iaw of labor saving. Therefore the formula which
quantitatively eryresses the law of growth of Iabor
productivity cannot coincide with the formula of
price formation and the formula estimating the gifts
of nature and scarce materials.

In the present article we have touched upon the
quantitative expression of only three economic laws.
Yet even this brief analysis shows how complex the
problem is. Expression of the economic laws in
their totality, in their unity and interaction, as they
actually operate in the economy and socialist
planning, is an even more complex problem. It
seems to us that application of the latest mathemati-
cal techniques could be of inestimable value in this
f ieId.

The current method of national economic planning,
based on compiling an enormous number of tables,
contains a serious defect: on the one hand, the
tables do not contain all of the necessary data, and,
on the other, coordination of the tables requirespro-
tracted, repetitive calcul;ations. Finding the most
effective, truly optimum variants for the develop-
ment of the national economy and its individual
branches by this method presents considerable diffi-
culties and consumes much time and effort. Applica-
tion of mathematical methods, especially electronic
computers, wiII make it possible to solve the prob-
lems of socialist planning on a higher qualitative
Ievel, more thoroughly, with detailed calculations
and complete coordination of all data within the
shortest possible time.

The modern level of development of mathematics
and electronic computer technique warrants the as-
sertion that with the assistance of mathematical
methods, well-organized statistics and project elabo-
rations, it wiII be possible in the future to solve the
following groups of plan calculations with the aid of
the latest computer techniques: a) determining the
optimum proportions of reproduction (the rate of
economic development, the relationship between the
basic subdivisions of production, different reproduc-
tion funds, etc.); b) determining a system of labor
and value indices (the value of products and capital,
commodity prices, accounting production costs, in-
come and expenses; c) finding a system of branch
and area physical indices (volumes of production for
branches and areas, inter-branch and inter-atea,
material and technical supply ties, distribution of
Iabor resources, etc.).

Special, complex computers which model the so-
cial economy in the process of its expanded
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reproduction should be designed to implement the
system of national economic plan calculations with
the application of mathematical methods. Mathe-
matically, calculations on such machines should be
based on the coordinated balance sets of equations
and functional dependencies of high orders. These
sets of equations should be solved on the basis of
the above criteria of socialist planning, determined
by the economic laws of socialism. The task of
creating these sets of equations and mechanized
methods for their solution has no precedent in sci-
ence in terms of its complexity. The complexity,
dynamism, multiplicity of factors and conditions at
work, interdependence of elements and changeabil-
ity of parameters of the national economy no doubt
surpass all physical, chemical or biological com-
plexes.

Four measurements are involved in solving na-
tional economic plan tasks: 1) the branch structure
of the economy (spheres, subdivisions, branches,
enterprises); 2) its economic structure (social sec-
tors, economic elements of reproduction such as
capital, output, differ ent outlays, accumulations,
etc.); 3) the territorial structure of the economy
and the geographic distributionof natural resources;
4) the dynamics of the economy, its quantitative and
structural changes in time. Each of these measure-
ments is quite complex. Many thousands of items
are produced in the modern economy. The planned
economy includes hundreds of thousands of indus-
trial, construction, agricultural, transport, trade
and communal service enterprises. Planning is
effected for the next quarter and for twenty years
ahead. Natural, Iabor and material resources are
dlstributed unevenly, etc. Therefore the structure
of reproduction in economic models should be
specified with respect to individual structural sub-
divisions and with respect to the peculiarities in
the turnover of individual capital funds and continu-
ous changes produced by technological progress.
The development of engineering and technology con-
tains a multitude of different variants.

The production ties are made more complex by
the relations of distribution, exchange and consump-
tion. Inter-area exchange affects the volume of
transportation and thereby the leve1 and structure
of material production. The sale of individual con-
sumer goods depends on the income levels of the
separate population groups and on the retail price
levels. Consequently what is known as demand
flexibility is involved here. This factor has a re-
ciprocal effect on the planning of the structure of
production of consumer goods as weII as of in-
comes and retail prices.

Thus the equations characterizing socialist
reproduction are inevitably long, involved and
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non-Iinear, with discontinuities in many functions.
But the complexity of the problem does not mean
that it is insolubl.e. AIl of these problems are
solved in practice by our planning agencies. Modei-
iing the national economy in aII of its elements,
gradually reflecting in the models the entire pattern
of complex ties and economic laws is, in our opinion,
the true path towards creating the best technique of
socialist planning, incorporating the application of
modern mathematical methods and rapid-operation
computer machines with cybernetic arrangements.

One of the pressing tasks facing Marxist econo-
mists is to study aII aspects of the effect of aII eco-
nomic laws and factors of economic development on
the proportions of reproduction and to formulate this
effect in precise mathematical terms. The repro-
duction schemes should be made as specific as pos-
sible for this purpose. Gradually they should incor-
porate aII those real conditions which have been put
aside in earlier investigations for the sake of sim-
plicity and concentration on what is basic and
predominant.

The first prerequisite, without which the reproduc-
tion schemes are without practical significance, is
the inclusion of reproduction characteristics and the
turnovers of fixed and circulating capital. It is
wrong to construct models in which the equations
connect the volume and structure of the social prod-
uct for two or more consecutive years, while the
process of accumulation and changes in the use of
productive capital are ignored. In the equations con-
structed by Academician V. S. Nemchinov and other
authors, for example, aII means of production pro-
duced within the current cycle of production
(c1 + v1 + m1) are made equal to the material costs
of production in the subsequent cycle. (10)

c1 +v1 *ffi1 =("f*&f) +(c2+Ac2)="r1 *"r1.

This equation is based on the scheme of Marx and
Lenin which assumes, for the sake of simplicity,
that the capital invested has one turnover per year.
But this assumption should not be retained for fur-
ther analysis of social reproduction, or fallacious
formulas and inferences will result. Actually, if
productive capital turns over once a year on the
average, the rate of growth of the social product
equals the ratio of the accumulation fund and costs
of production. If the turnover period is different,
ho'wever, the rate of growth of the social product
will differ from that calculated by the above formula,
and the proportion proves to be invalid as a whole.
The real rate of reproduction is proportional to the
rate of growth of production capacities and depends,
additionally, on a number of factors, as was shown
above in the analysis of the requirements of the
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principal economic law of socialism and the law of
planned development. To avoid an error, the pro-
duction accumulation fund should be added not to the
annual costs, but to the productive capital.

A second prerequisite for the construction of
models of the sociaiist economy is the reflection of
qualitative indices: the growth of labor productiv-
ity, the rise of the living standard, the growth of
capital per worker, the effectiveness of capital out-
Iays, etc. Models which ignore the qualitative proc-
esses of socialist reproduction deliberately distort
reality and will be divorced from the practice of
building communism.

Finally, a third major prerequisite for the suc-
cessful construction of models for the national
economy is the primacy of economic theory, under-
estimated by some mathematicians. Some of them,
for example, believe that a model is constructed
and analyzed by mathematicians, while the econo-
mists' concern is to interpret the economic mean-
ing of the mathematical inferences obtained. Such
an approach is incorrect. The starting point in the
construction of economic models should be the
essence of economic relations, the analysis of eco-
nomic ties. It is the economists who should give
the mathematicians the problems to be solved so
that mathematical models and techniques reflect a
definite system of economic dependencies and are
subject to definite economic laws.

Violation of this principle is liable to result in
grave errors. A case in point is the above-
mentioned works of Kantorovich, which have put
aside the requirements of the principal economic
law of socialism, the law of planned, proportional
development. They have also forgotten the law of
value as the basis of price formation. As a result
the mathematical paraphernalia have merely proved
suitable for the bourgeois theories of the three fac-
tors of value and marginal utility - Iong ago criti-
cized severely by Marxism. Novozhilov, who
persistently interprets the mathematician Kantoro-
vich's results in Marxist terms,has also found him-
self in a difficult position.

AII of this once again shows the importance of
observing the primacy of economic theory over
mathematical operations in the application of mathe-
matics in eeonomic research, and, what is most
important, the ability to reflect the requirementsof
the objective economic laws of socialism and spe-
cific conditions of the development of the socialist
economy in formulas and constructions.

Footnotes

(1) This requirement corresponds in the main to
the Iaw of growth of labor productivity as well.
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However the requirements of the principal economic
Iaw and the law of growth of labor productivity donot
coincide completely. The former calls for the
greatest national income per capita, while the latter
demands the largest gross output per unit of working
time. These criteria, affected by the structure of
the social product, employment of the Iabor force
and the duration of working time, are not identical,
and the use of them Ieads to different results in cer-
tain cases.

(2) The derivation and analysis of this formula
are given by the present author in an article pub-
lished in the collection Voprosy Sotsialisticheskogo
Vo sproizvodstva, Izdatel' stvo Akademii Nauk SSSR,
1958, pp. 20L-209. By the material outlay per
unit of output is meant the share of_ the cost of mate-
rial in the value of the product,#; by the
effectiveness of the rate of construction
ls meant the ratio of the value of the productive capi-
tal already put into operation to the productive capi-
tal investmentsl the rate of productive accumulation
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is the share of productive accumulation in the total
amount of accumulation.

(3) K. Marx, Capital, VoI. III, 1954,p.272.
[Russian edition;-ttre quotations from Capital have

been retransiated from the Russian --EAftoi].(4) Ibid., p. 273.
(5) Se erimenenie Matematiki v Ekonomi-

cheskikh Issledovaniiakh, Sotsekgiz, 1959; L. V.
Kantorovich, Ekonomicheskii Raschet Nailuchshego
Isp oI' z ovaniia Resursov, Izdat eI' stvo Akademii Nauk

(6) Primenenie Matematiki v Ekonomi-
cheskikh Issledovanlle\h, p. 13t
@miki, 1960,No. 1.

(8) Primffiv Ekonomi-
chesXi
@vich, Ekonomicheskii
Rasshet Nailuchshego IE)oI'zovaniia Resursov, pp.
296-300.

(10) Primenenie MatemaJiki v Ekonomi-

A. Boiarskii

ON THE APPLICATION OF MATHEMATICS IN ECONOMICS*

The problems of appiying mathematical methods
in economic science have been worked on intensive-
Iy in our country for several years now. This work
is being conducted by a special laboratory of the
USSR Academy of Sciences, the Institute of Econom-
ic Research of the State Economic Council, the In-
stitute of Complex Transport Problems of the USSR
Academy of Sciences, by a number of universities,
Moscow and Leningrad Universities, the Moscow
State Institute of Economics, the Moscow Institute of
Engineering Economics, the Siberian Branch of the
USSR Academy of Sciences, the Armenian Academy
of Sciences, and others. In April 1960 the USSR
Academy of Sciences held a special conference at
which economists and mathematicians met for joint
creative discussions. (1) The problems involved in
applying mathematics to-economics are dealt with in

* The editors of Eprosy EkonomiSl agree with the
basic criticisms of the author with respect to the
works of L. V. Kantorovich and V" V. Novozhilov.

Voprosy Ekonomiki, 1961, No. 2

monographs and economic journals. (2) This is
unquestionably a progressive phenomenon.

The application of mathematics in economics
essentially means that the use of mathematibal
methods allows for a more complete, profound and
precise study of the quantitative aspect of economic
phenomena, which is especially necessary in eco-
nomic planning. The importance of exact quantita-
tive relations in economics has been well under-
stood at least since the times of WiIIiam Petty. As
KarI Marx pointed out, (instead of weaving together
a whole series of words in comparative and super-
lative degrees and speculative arguments, he began
to speak in terms of numbers, weights and meas-
ures....,, (9) tne mere designation (political
arithmetic" indicates that even at that time the
close tie between economic science and mathe-
matics was clearly understood. This tie was
stressed by Marx time and again.

The importance of the study of quantitative rela-
tions can be shown from many examples. Value

(10) Primenenie Matema.tiki v Ekonomi-
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expresses a definite social relation which emerges
along with commodity production. At the same time,
value has a magnitude without which it would be im-
possible to speak of it in general. Surplus value
expre sses a definite relationof exploitation under cap-
italism. Its quantative relation to necessary value
measures the degree or rate of exploitation. The differ-
ent roles played by the two parts of capital in the growth
of its value is reflected in the division of the total social
productionintotwosub divisions. The quantative re-
lation between the latter plays an important part in de-
terminingthe rates of economic development. Propor-
tionality of production requires a definite conformity
betweenthe ratiosof the sub divisions, betweenthe
shares of newly. greated and transf erred value in pro-
duction, the rates of growth of production, etc. In-
vestigation of these elements requires the use of
mathematics, including higher mathematics.

Marx was not faced with the task of planning an
economy. Hence he could exclude from his analysis
many complicating factors, and resort to numerical
examples, and in some cases leave out exact elucida-
tion of quantitative relationships. However, plairning
of the national economy demands a constant calcula-
tion of changing factors and magnitudes which might
have a noticeable effect on the results. Hence the
necessity of investigating in an algebraic form,
since it alone mal<es it possible to break away from
concrete numbes and find a general solution,which
is frequently obtained by means of higher mathe-
matics. Moreover planning requires the develop-
ment of mathematical equipment.

In the past few years the scope and complexity of
the interaction of the parts of the socialist economy
have grown to a tremendous extent. This has made
the problem of precise calculation of structural re-
lations, rates of growth, etc. far more urgent. As
the economy develops, each fraction of one per cent
of these indices represents constantly growing mag-
nitudes of output, capital, freight traffic, etc., and
this increases the real damage caused by insuffi-
ciently precise calculations.

The elements of a modern economy interact much
faster than in the past; this necessitates not only
precise but rapid inclusion of these relations. EIec-
tronic computers have an important role in this
work. The use of the latter in turn stimulates a
greater use of mathematical methods, for it is use-
Iess without a mathematical expression of interrela-
tions, without their translation into the language of
mathematics - the only Ianguage in which they can
be given to the machine and in which the machine
can give the results.

Obviously in this field we are still far from ob-
taining a palpable practical effect. It is in this
sense that one must say that our growing economy
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lags with respect to practical requirements, but
not in terms of anyWestern standards. The work
now in progress is thus a direct response to the
practical requirements of the planned direction of
our country's economy. But widespread use of
mathematical methods in economic science and
planning is not something new in Marxism, and still
Iess does it signify any change in its methodology.

It is also important to realize that in this field it
is necessary to surmount a number of specific ob-
stacles, and not all of them are of a subjective
nature.

First of aII there are the distinct features of the
object itself . We know that successful application
of mathematics requires that science reach a stage
at which it wiII be able to distinguish sufficiently
homogeneous and simple elementswhich can be
used as objects of calculation. Singling out such
elements is infinitely more difficult in economics
than in physics, or even biology. In economics
there are no absolutely identical enterprises, plots
of land, or even samples of commodities. In order
to introduce any given parameter in a formula, a
physicist or chemist measures it in a laboratory.
Though this may require a complicated experiment
or a long wait for a solar eclipse, it is neverthe-
Iess measurement of magnitudes fixed under set
conditions with the aid of special instruments. To
introduce a parameter in economics it is neces-
sary to organize the collection of information on a
nation-wide scale, to come in contact with large
numbers of people who have specific interests, etc.
And meanwhile there is no certainty that the given
parameter will remain unchanged between the pe-
riod of observation and the period of practical
action based on the calculation of the parameter.
A11 of this greatly hinders quantitative analysis in
economics. Modern computing techniques have an
important role in surmounting the obstacles
arising from the rapid changes in, and the enor-
mous quantity of, parameters.

The next obstacle, a subjective rather than ob-
jective one, is voluntarism. Peculiar to this
concept is a rejection of the existence of objective
laws generally. It is particuLarly hostile to the
expression of laws in mathematical form, for this
form is the most indisputable expression of objec-
tive relationships. Voluntarists find mathematical
formulas even more unacceptablethan judgments on
the content of objectiveties. For this reason elimi-
nation of the influence exercised by voluntarism is
a necessary condition for the widespread use of
mathematics. The poor mathematical training of
economists, for which there is an historicalexplana-
tion, and which is becoming increasingly intolera-
ble, is not the least of the factors in this situation.
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All of these difficulties can and must be sur-
mounted. In order to do this, it is first of aII neces-
sary to overcome the anti-mathematical attitudes of
some economists, for they have nothing in common
with Marxism. Such attitudes have existed, andthey
have had a harmful effect, Even now, although
everyone acknowledges the significance of mathe-
matics, there are still some economists who react
with suspicion to the intention to sforce the law of
value into a system of equations." Naturally no sys-
tem of equations can disclose the qualitative nature
of a social relation, but this cannot be used as an
argument against the use of systems of equations
which make it possible to solve problems of meas-
urement'related to value.

There is no denying that the application of mathe-
matics involves much schematization of phenomena.
Here is a simple example: the analysis of the de-
pendence of costs of production on output, in which
for a long time use was made of a differentiation of
sconstant' and'proportional' costs. However when
there is a change in output some gconstant' costs
may change; the coefficient of proportional magni-
tudes changes also. For example, certain pro-
gressive piece-rate systems cannot, strictly
speaking, be included in either group. Nevertheless,
the above-mentioned scheme is successfully utilized
in many calculations, even in supplying theoretical
proof of the advantages of large-scale production.

Science always involves some schematization. To
fear it amounts to rejecting Marx's abstract-
analytical method and adopting the viewpoint of the
vulgar economists, who, as Marx put it, take pride
in opposing science with the fact that in phenomena
things look different. Fear of mathematical ab-
stractions is an extension of the fear of scientiJic
abstractions in general, and this has nothing in com-
mon with Marxist methodology. The only important
thing is that mathematical schemes should be
brought to that degree of complete reflection of
reality without which they have no practical signifi-
cance.

The main principle of a truly scientiJic applica-
tion of mathematics in economics is the principle
of primacy of quality. Mathematical economic in-
vestigations can succeed only if they proceed from
the economic content, from a clear understanding of
economic categories and laws to mathematical for-
mulas, to measurement of quantities, and not from
the opposite direction. The qualitative nature of
economic objects and their content are disclosed by
Marxist-Leninist political economy. Separated
from this main methodological principle, mathemati-
cal methods are not only ineffectiverthey may lead
to harmful errors. Therefore any study of econom-
ics using these methods requires a thorough study
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of Marxist economic theory. One must also know
the history of the struggle waged by Marxist sci-
ence against its bourgeois opponents so as todirect
investigations from the very outset along the right
path, avoid repetition of old errors, avoid ways
whose fruitlessness has already been established.

It would be wrong, for example, to think that
wider use of mathematical methods in economlcs
marks a new era, unrelated to its preceding de-
velopment. That would only signify, on the one
hand, an attempt to free mathematical analysis of
economics from the primacy of qualitative analysis,
and, on the other, failure to understand the part
played by Marxist-Leninist political economy in the
successes achieved by socialism. Proper utiliza-
tion of mathematics in economics and planning is
necessarily based on their preceding development;
it must reflect, develop and improve the accumu-
lated experience, and not reject it as something

'pre- scientific.'
It must be clearly understood that the greateruse

of mathematics can not be viewed as some isolated
phenomenon, unrelated to the general enlivenment
in economics set in progress in the main by the
20th Party Congress. This enlivenment, which is
connected with the elaboration of the great and ur-
gent tasks set forth by the Party, has naturally had

an impact on their quantitative aspect, andaroused
a deep interest in the application of mathematics.
Thus the general enlivenment in economics is not
the effect but the cause of the greater use of
mathematics. 

*:i*
Economics is particularly based on partiinost.

This is equatly true of the application of mathe-
matics in economics. Its propositions cannot lose
their partiinost because they come dressed in
mathe-matical formulas, as can be demonstrated
from a number of examples. Forinstanceramongst
bourgeois mathematical economists, or as they call
themselves, econometricians, the idea is wide-
spread that output is proportionate to a certaingeo-
metrical mean of the invested capital and quantity
of labor. By the same token it is postulated that
both "factors' are of equal significance and change
only in dependence on the relationship between
their gweights.' The 6proof" supplied in support
of this proposition is of a purely mathematical na-
ture: assuming that in the absence of capital and
labor output is equal to zeto, it means that the size
of both must be expressed in the form of multi-
pliers (raised to a certain degree). This example
shows us that the erroneous methodological princi-
ple of proceeding not from the content to formulas,
but in the opposite direction, is closely interwoven
in bourgeois apologetics. Bourgeois thought has
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opposed the sinput-output analysis, of the Harvard
professor Leontiev to the Marxist schemes of
reproduction. At first glance Leontievrs equations
appear to be a naive reflection of the technological
relations between different branches - of the fact
that the output of a ton of coal requires a certain
quantity of electric power, timber, etc., that output
of power requires so many tons of coal, etc., in
other words, truths that have been known from time
immemorial. But this appearance is deceptive. If
we consider the list of branches whose relationsare
reflected in these equations, we will find thatshouse-
holdeconomy" is presented as a branch producing
slabor services.' Labor is classified as a product,
and a number of coefficients show what ouilay of
various consumer goods is necessary to produce a
unit of labor. This method of including the working
people in the scheme of consumption bears the im-
print of its bourgeois origin.

Our literature has often pointed out the apologetic
essence of malhematical models of cycles and of
other works of the econometric school, which are
essentially based on the theory of marginal utility.
It is easy to trace the direct historical connectionof
econometrics with the subjective school, especially,
of course, with its mathematical branch, which is
invariably stressed by the econometricians them-
selves. The application of mathematical methods in
Marxist science has always been based on totally
different methodological principles. Marxism, in-
cluding the scientific analysis of quantitative rela-
tions in economics, existed for many years before
econometrics appeared; it continues to exist and is
developing successfully even after its appearance.

Who would profit from a change in the designation
of even one part of it? Terminology, of course, has
no decisive significance, and the term reconome-
trics" is not going to frighten anyone. But this term
has been designating a definite bourgeois school for
many years. Adoption of the term seconometrics,
in mathematical economic investigations based on
Marxism might lead to overestimation of the simi-
larity of the mathematical methods used, and to con-
cealment of the far more important aspect oI the
matter - the antithesis of the theoretical concepts.
There have already been certain statements to the
effect that econometrics expresses a process of
whereby bourgeois political economy is allegedly
Iosing its apologetic nature.

Rejection of the term seconometrics, obviously
does not mean neglecting the mathematical appara-
tus used in econometrical works. But thisapparatus
as such is not a part of econometricsl it belongs to
mathematics as an abstract science of quantitative
relations. In solving a number of economic prob-
lemg one may successfully apply the finding of the
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maximum or minimum according to the rules of
differential calculus, although the latter are also
used by the theorists of marginal utility. But these
rules are not their property. The errors of the
marginal utility theorists are not due to the fact
that they are solving the problem of the maximum
function by the rules of differential calculus, but to
the fact that they are unable to prove even the
existence of this function, not to speak of whether
it can be differentiated or of the character of its
modification.

*tt
The so-called soptimum planning' proposed by

L. V. Kantorovich, (4) which has already beengiven
an apprcpriate evaluation, (5) is an example of the
erroneous inferences resulting from an attempt to
proceed not from economic contentto mathematical
relationships, but the other way, from mathematics
to economic content.

Kantorovich's journey in economics began with
his solution, in the 1930's, of several technicaland
economic problems. One of them has a direct
bearing on what was to follow. Let us assume that
5 teams (or 6 machine tools, 5 typesof enterprises,
land plots, types of raw materials, etc.,) may be
used for producing any two types of articles - No.
1 and No. 2. But the possibilities of their utiliza-
tion are limited: the teams have a set fund of
time (this is also the case with the time fund of the
machine tools, the capacity of the enterprises, the
size of the land plots, and the stocks of each mate-
rial, etc.). The possibilities of the teams are
shown in the first rows of the table shown on the
top of the following page. (6)

In all cases twice as many of No. 1 will be pro-
duced as of No. 2. It is obviously preferable to
assign the production of No. 1 to the first teams (in
the order set in the table) and the production of No.
2 to the last ones. B the production of 11000 of No.
1 is assignedtoTeam V insteadof Team I, the lat-
ter wiII turn out 125 more of No. 2, but then Team
Y will turn out 500 less. The sum total will amount
to a loss. It is also obvious that it is not desirable
to assign to the first three teams the production of
No. 1 only. In this case the output will be 800 + 500
+ 11800 = 3r100; the other team wiII be able toturn
out only 500 + 600 + 1,800 = 1,100.of No. 2, which
is not suJficient. It is also impossible to limit pro-
duction of No. 1 to the first two teams: in this
case the output of these articles will amount to
800 + 500 = 11300, while the other teams wiII turn
out 450 + 500 + 600 = 1,550 of No. 2, which is too
much. It is therefore clear that it will be best to
assign to Team III the production of both articles
in quantities necessary to secure the needed pro-
portions (1,200,000 of No. 1 and 150,000 of No. 2).



Number of teams
(types of enterprises, land plots, etc.)

I II m TV V

AbIe to produce articles (in
thousands)

Time (capacity, area, etc.)
needed to produce 1,000
articles

Ratio of time needed to pro-
duce 1,000 No. 2 articles
to time needed for 1,000
No. 1 articles

No. 1

No. 2

No. 1

No. 2

800
100

1

800

1

10-0

8

500
75

1

500

1

75

6.7

1,800
450

1

I,800

1

-450

4

1,200
500

1

1,200

1

500

2.4

1,200
600

I
rPoo-

1

600

2
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It turns out that the unit of No. 1 produced in the
worst conditions (in the sense of maximum exclu-
sion of No. 2) is the unit whose production will be
assignedtoTeam m. At the same time, the unit of
No. 2 produced in the worst conditions (in the sense
of maximum exclusion of No. 1), is also the unit
which is to be producedbyTeam Itr. But in this
team the output of every unit of No. I supplants l/4
of No. 2, while every unit of No. 2 supplants 4 units
of No. 1. Thus, bigger ratios, shown in the last row
of the table, to smaller ratios, down to 4. In this
way ratio 4 plays a special role, on the basis of
which Kantorovich designated it in 1939 as the sre-
solving multiplier."

But 20 years later, in Kantorovich's next work,
the modest (resolving multipliers" of the 1930,s
appeared under the name of sobjectively condi-
tioned estimations.' sEstimations of output deter-
mined in this w&yr" he writes, (will be called

(for short - o.c.
only determined

the ratio of these estimations - 427, which means
that if the estimation of article No. 1 is equal to sa,"
then for article No. 2 it is equal to 44a., It is im-
portant to note that this ratio has not been selected
at random - it is objectively determined by the
given conditions and is found in the process of ana-
Iyzing an optimum plan." (7)

Why was a change of names necessary? The
author e:plains it clearly enough: oUnder these cir-
cumstances we feel justified in using the term 4esti-
mation" instead of avalue" or sprice, because esti-
mation constructions have a somewhat limited, Iocal
character, for we are not making an analysis of
outlays or constructing a plan for the national
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economy as a whole (for socialist soelety), but only
within the bounds of the set of enterprises under
consideration. This analysis is therefore not com-
plete enough for determining value relationships....
The use of this special term would be unnecessary
in the analysis of the whole national economy.' (8)
It is therefore unquestionable that Kantorovich's
estimations are not substituted for value only be-
cause of technical reasons: the example of five
tlpes of enterprises capable of turning out two
types of articles - this does not constitute the en-
tire economy. If it were possible to extend the list
of enterprises and articles to a point at which they
would encompass all production, the necessity of
distinguishing sestimations" from values (orprices)
would vanish. sln principle prices should approxi-
mate o. c. estimations," (9) Kantorovich writes.
This idea runs through the whole book.

Let us note to begin with that the transition from
a few teams (or even enterprises producing similar
articles) to the national economy as a whole is not
as simple as our author assumes. The principal
problem in analyzing price formation and in deter-
mining prices consists not only in finding the cor-
rect relationship of prices of bolts and nuts, or
even of tractor tracks and gear-boxes, but primar-
ily in correctly determining the relationships of
prices of steel, electric power, fabrics, footwear,
etc. Of course, one may include aII these products
in a table like the one above, classifying the arti-
cles under different numbers and the enterprises
producing them under numerals I, II, etc., that
would run into many thousands. But in whatever
order you arrange them in the table, the Trekhgor-
naia Textile MiIIs cannot manufacture automobiles
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and the Likhachev Motor Works cannot turn out
fabrics. Let us return to our table and try to ima-
gine how it would look if the first three teams could
manuJacture onLy articles No. 1, and teams IV and V
only articles No. 2. Ir doing this, let us rename the
teams into tlpes of enterprises, which wiII indeed
conform to the conditions of transition from the
problem stated in 1939 to its interpretation in the
bookpublished in 1959, from which the figures are
taken. The table works out as follows:

The last row, filled with zeros and infinity sym-
bols, only shows that our attempt came to grief.
Where shall we now find 'o.c. estimations?" And
yet it is obvious even without dealing with them that
the enterprises should produce the things for which
they were intended: the Trekhgornaia Textile Mills
should not attempt to manufacture cars, and the Lik-
hachev Motor Works should not compete with it in
the output of fabrics. As to the fact that the propor-
tion of output of article No. 1 to output of article No.
2, being equal to 3,100:11100r m&V seem to be un-
acceptable, the only inference which follows from
this is that in the future it will be necessary tobuild
enterprises of the fourth and fifth types.

The reason why so. c. estimations' are ground-
less is that after employing certain of its useful
parameters in solving the mathematical problem,
Kantorovich sought to impart post-factum to the
solution an economic content it did not have; this in-
deed amounts to substituting for the right course -
from the essence to its mathematical e:<pression -
the opposite method - from formulas to the
essence - with the result that the interpretation of
the latter is arbitrary and erroneous. In linear pro-
gramming in certain cases some squares of the
table are sprohibited,' and they are inscribed with
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infinity (or an arbitrarily large numeral which re-
places it). The transition from teams or branch
enterprises to the totality of branches signifies a
transition to another quality and to problems of a
totally different character. The attempt to place
them on the same level as intrafactory problems re-
sults in filling the table with so many sprohibited

squares" that none are left for the application of
the method.

But let us assume that five t1ryes of enterprises

capable of turning out both articles can actually be
used as a model for the entire national economy,
and let us take a closer look at the 6o. c. estima-
tions." We have already seen that they conform to
the conditions of production of the 3last" units of
each article. If the problem provides that twice as
many of No. 1 should be produced as of No. 2, then
both articles would 6meetD under the heading II
instead of the heading Iff, and the ratio of their esti-
mations would not be 4 but 6.7. To anyone slightly
familiar with economic theory and the history of
its development it is clear that this conforms to the
principle of extending to all products the deter-
mination of value through rent (in the broad sense
of the word), that is, to the concept of marginalism.

Kantorovich's idea is that once we establish
prices on the basis of (o. c. estimationsr' we make
production of article No. 1 profitable only in the
first three ty'pes of enterprises, and the production
of article No. 2 profitable in the third to fifthtypes,
i.e., only in the enterprises where the relative out-
Iays for a given article are not higher than its
estimation, and this will automatically produce an
optimum variant. It follows that if the initial pro-
portion changes in favor of article No. 2, then by
establishing for it a relative estimation of 6.7

Types of Enterprises

I fl m ry v

AbIe to produce articles (in No. 1

thousands) No. 2

Capacity needed to produce No. 1

11000 articles
No.

Ratio of capacity needed to
produce article No. 2 to
capacity needed to produce
article No. 1

800
0

1

s0-0

oo

oO

500
0

1

mo

oQt

oo

1,800

oo.

oo

0
500

C'O
1

500

0

0
600

oa,
1

660

0
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(instead of 4) we make it profitable in the enter-
prises of the second type. But unlike the theory of
marginal utility, the Marxist theory of value long ago
revealed the fallacy of the contentions that valueand
quantity are directly interdependent, that there is a
direct dependence between the available product and
the one that is being produced, the one that is in de-
mand and that can be marketed, etc., because value
is created by labor, not by the quantity of the com-
modity or the demand for it, its scarcity, etc.

Once Kantorovich has adopted this course, hedoes
not swerve from it. s... Following a modification in
the assortment orderr' he emphasizes, ..a growing
need for a ty"pe of article is connected with a relative
increase of outlays, and, therefore, also of o. c.
estimations for this article; a reduction of need -
with a lower o. c. estimation.' (10) This is actually
the theory of supply and demand in its purest form,
or at best Ricardo's theory of value. It is certainly
not Marx's theoryl

Kantorovich subjects all of the factors of produc-
tion to these estimations, which are most reminis-
cent of the theory of marginal utility and which have
nothing in common with Marx's theory. Since he
holds that so. c. estimations' can serve to determine
profitability, they must not only be made for articles
(output), but for raw materials, power, equipment,
land, etc., and also labor. The greater the scarcity
of any given material, the higher should be its o. c.
estimation. (11) As to excess resources, it is
suggested that they should have a zero estimation,
again exactly conforming to their zero marginal
utility. However the scarcity of a material or of
other conditions of production is a very relative no-
tion, which depends on the required volume of output
for the production of which they are necessary.

Kantorovich even goes to the length of applying
this same principle in estimating labor, (12) and
then asserts that cin order to stimulate a proper
distribution of labor, and create an incentive for
achieving this both for enterprises and workers,
these national economic estimations should be defi-
nitely refiected in wages and cost accounting, al-
though ... we do not hold that wages should directly
conform to their estimated effectiveness in the na-
tional economy.' (13) True, the author does not
suggest that the high estimation of scarce categories
of labor should be paid out in the form of wagesl in-
stead he advances the idea of establishing a special
fund to which the enterprises should contribute for
the use of scarce categories of iabor" His view is
that rthis would help to prevent hardly justified use
of these categories of labor, and at the same time it
would stimulate utilization of non-scarce labor re-
sources.' (14) Of course the labor of the Latter
categories would cost next to nothing, and if for
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some reason there were some surplus resources
of some category of labor, the latter's sestima-
tion" would also equal zero. It is not likely that
Kantorovich subjectively wanted this, but objective-
Iy his position and the theory of wages of the well-
known bourgeois economist John Bates Clark are
as alike as two peas.

Thus, acceptanee of the general propositions of
marginalism inevitably leads also to analogous in-
ferences for specific problems. It has already
been pointed out that Kantorovich's so. c. estima-
tions,' which should serve as a basis for prices,
totally depend not on objective economic laws but
on subjective factors, as is the case with the theory
of marginal utility. For example, were one to de-
cide to replace tin cans with glass jars, the eobjec-
tive' estimation of tin would sharply decline, and
the estimation of glass would rise, although there
would not be any changes in production techniques
for either tin or glass. More, the very character
of dependence of marginal outlays in Kantorovich's
system is in fuII accord with the usuaL concepts of
the marginalists. According to the author, in-
creased output of any product is necessarily
achieved at the price of raising its estimation, of
increasing the marginal outlays for it. His system
includes the whole notorious arsenal of 6laws' of
marginalism: the law of declining productivity, the
Iaw of declining fertility, the law of declining effec-
tiveness of outlays, etc. And yet it is a well-known
fact that increasing production in existing enter-
prises results in Iower outlays per unit of output,
providing this increase does not go beyond the
reasonable limits set by the modern level of tech-
nology. Beyond these limits an increase in output
is achieved through construction of new enter-
prises, which, in turn, are not built after the image
and likeness of the old ones, but accor:ding to the
latest achievements of science and technology. As
a result, outlays on them will be still lower. Kan-
torovich replaces the actual ratio of volume of out-
put to outlays by its opposite. It could not be
otherwise, because failing this the whole system
of his estimations would collapse.

The subjective and by no means (objectively
conditioned' character of the author's estimations
is already apparent from the fact that the corres-
ponding ratios between real outlays - even if mar-
ginal - cannot actually materialize in any case.
The estimation ratio 4:10 in the example presented
above was not taken from the actual process of
production, but from an soptimum plan.' But if in
fact production was distributed among enterprises
in a less than optimum way - whether because of
inherited traditions or even simply because there
was no specialist familiar with linear
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programming -- then it may happen that the ratio
4:1 has nothing in common with the real process of
production, and exists only in an imagined optimum
plan. Therefore, if actual production corresponded
to what Kantorovich defines as a tloor" variant,
then the enterprises of type I would not produce any
articles No. 1 and one could speak of the 4:1 ratio
only in the subjunctive mood. But one may say
any number of things in that mood, for it places no
limits on fantasy.

According to Marx's theory, Iabor is the only sub-
stance of value. According to Kantorovich's sys-
tem of estimations, Iabor is deprived of this signifi-
cance and becomes only one of the cfactors of
production.' True, the author frequently conJuses
the labor of people with the slabor' of enterprises,
and by juggling terminology conceals his departure
from the Marxist theory of value. Thus, having
stipulated that in each enterprise (wages (number
of workers remaining constant), electric power,
fuel, expenses for equipment, other shop and fac-
tory expenditures and amortization are more or less
equal, regardless of the article produced by the
enterprise," (15) he describes the ratio of the mag-
nitudes, of the inverse capacities of the enterprises,
as slabor intensity.' But this being the case, they
could with equal justification be called $ower in-
tensity,' scapital intensity,' sdepreciation inten-
sity,' etc. If, finally, we discard the above
mentioned restrictions, but leave unchanged the
figures of possible outtrlut, we wiII obtain the same
4:1 ratio estimations, but now it will have nothingin
common with labor in general. It follows that the
4o. c. estimations,' which are determined by outlays
under the worst conditions, are in addition deter-
mined not by outlays of labor, but by outlays of the
capacities of enterprises, which mainly depend on
their fixed capital. The author goes on to say the
following: slf in the output of the given products
tabor is the only type of outlay (or aII other t1ryes
of outlays are unlimited and excessive), then the
ratio of o. c. estimations for various types of output
is determined by outlays of labor per unit of output
of each kind...." (16) This actually amounts to an
admission that estimations are not determined by
Iabor at all, or not only by labor. For where can
we find the type of production in which labor is the
only factor, or at ieast the only limiting factor?
E indeed labor is unrestricted (whenever necessary
one can almost always expend its reserves), then it
has no share whatsoever in the formation of estima-
tions and, hence, in that of the prices of products,
for it has itself an estimation equal to zero. Would
not any bourgeois apologist endorse this concept?

Sensing that the 4o. c. estimationsD system con-
tradicts Marx's theory of value, Kantorovich
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attempts to reconcile the two. But the attempt to
reconcile the irreconcilable - the labor theory of
value and the theory of marginal utility - is not at
aII new. The 6investigations' of Tugan-Baranovsky
in this direction are well-known. But the latter, aI-
though knowing political econorny, substituted for
Marx's theory of value that of Ricardo, which was
more convenient for his purpose. At the end of his
book Kantorovich inserts a special paragraph under
the very promising title: (Calculation of Neces-
sary Outlays in Average Labor.' It begins with the
following admission: gNaturally the question
arises whether they (so. c. estimations' - A. B.)
are not in conflict with the labor theory of value...."
(17) The author attempts to dispel this doubt in
the following simple rnanner. We shall take the
Iiberty of freeing his sproofs" of algebraic forms
and of presenting it in approximate figures. Let us
assume that so. c. estimations' have beeir found for
every product, and that according to them the whole
product is e><pressed in 1 billion rubles. On the
other hand, the optimum plan (from which these
estimations are taken) provides for outlays of the
various factors of production: Iet us say, 10 bil-
Iion hours of labor, 100 million hectares of land,
100 billion kilowatt hours of power, etc. According
to Kantorovich, the outlay of labor of 10 billion
hours must be divided by the total estimated output,
that is, by 1 billion. The result obtained is 10.
Now by multiplying aII estimations by this coeffi-
cient of 10 we obtain what he calls estimation sin

units of average labor-' By doing this the author
considers that he establishes a link between his
estimations and Marx's theory of value. Simple, as
aII genius ist One point only remains unclarified:
why not (prove' by the same method the conformity
of estimationsto outlays of land area instead of
labor? To dothisonecan multiply aII estimations
not by 10 but by the coefficient r , obtained by
dividing the total outlay inland ru (100 millionhec-
tares) by the estimation of the total product. One
can similarly gprove" the connection of estima-
tions with the 6power' theory of value, by using the
coefficient 100 (100 billion kilowatt hours divided
by 1 billion), and so on. Feeling that the trick of
&converting' everything into average labor is too
simple, Kantorovich attempts to show further on
that sthe outlays of labor per unit of output deter-
mined in this way rea1ly conform to the outlays re-
quired for achieving output in the given conditions.'
But this cannot be demonstrated. Hence, by intro-
ducing the assumption of supplementary resources
of Iabor, he accompanies it with a Iimitation that
is vital for further "proof": "In this case, in order
that labor conditions should remain invariable, it
is necessary to assume that the production factors
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which secure them are increasing proportionally....'
(18) But if that is true, it does not matter in the
Ieast whether we select as the basis of our calcula-
tion the increment of labor resources or of any oth-
er factor. Taken as a whole the 'proof is no more
convincing than the promise given on page 298 to
eripress the estimations of all products through the
estimation of a unit of labor, which itself, in case
of suJficient labor reserves, in accordance with
point 4g' on page 282, may be equal to zerol Kan-
torovich, the mathematician, is so confused that he
admits as real the possibility of divising by zerol

Speaking about labor, Kantorovich generally
avoids the word oaverage.' Only at the end of his
book does he seliminate" at one stroke all of his
deviations from the Marxist theory of value - inas-
much as he sconverts' in the above-described ways
estimations into units of labor, then why not in
units of average laborl But in a number of places
in his book he makes a direct attack on the calcula-
tion of average outlays. (19)

The marginalist nature of Kantorovich's "o. c.
estimations,' in the hypothetical case when they
are determined by outlays of labor, cannot resolve
the main problem: calcr:lation of the distribution of
social labor. The reason for this is that the balance
of labor is connected neither with imaginary (in the
optimum plan, which, unfortunately, is far from aI-
ways realized) nor with marginal outlays of labor,
but with real and average outlays.

It is apparent from the above that the 3o. c. esti-
mationsr' despite the author's desire, cannot be
used as a basis for prices, or as a measure of
profitability, or for comparing diffurent production
technologies (particularly for deciding whether a
new technology is suitable), or for a uniform estima-
tion of every production factor in all enterprises, or
for establishing the size of wages, etc. An attempt
to apply this sytem in practical planning can only
Iead to imbalances, to a gap between the production
plan and the balance of labor, to a disregard of the
task of raising the productivity of labor and ma-
chinery (averagel) and of reducing production costs
(also averagel). On the other hand, automatic in-
creases in estimations when there is a scarcity of
products or a general need to expand their output
would stimulate the latter at the expense of using
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outmoded technology, higher costs of production,
and its development in unsuitable areas. There-
fore one must agree with the general negative
appraisal of Kantorovich's system of 3o. c. estima-
tions' stated in the press, in particular, in the
journal Kommunist.

Some elements of Kantorovich's totally fallacious
conception can be found in V. V. Novozhilov's
ideas, although he uses different terminology and
designations. (20) Let us examine this matter on

an example he himself supplies. (21) It is
assumed that for fulfilling a given program of pro-
duction of five types of products - A, B, C, D, and
E - the trust needs a minimum capital investment
of 250 million rubles. But it has been allocated
340 million, or 90 million more. Under the given
program it is possible to make an additional in-
vestment of 30 million rubles for each type of
product, and that would yield the following de-
crease in the production costs of the given products
(see table below).

It is clear from the table that it is advisable to
make additional investments of 30 million rubles
in the output of products A, B, and C. Were it pos-
sible to invest another 30 million rubles, it should
be directed to the output of product D, whose effect
is 8.370, and not to product E, where it would yield
only 6.7%. The slast" rubte of additional invest-
ment in the best variant would yield 10.7 kopecks,
or L0.7Vo. And this, according to Novozhilov, is
precisely tthe norm of effectiveness.' Capital in-
vestment must be included in calculations with this
coefficient. In that case investment of 30 million
rubles in the output of product A and of product B
would be automatically profitable, and in D and E

unprofitable (C witt occupy a neutral position).
This actually amounts to inclusion in the calcula-
tion of outlays of such a "production factorlo as
eapital investment with an estimation of. LO,1Vo.

And thus Novozhilov's 'norm of effectiveness'
coincides with Kantorovich's so. c. estimations.'
Their origins also coincide: the so.c. estimationf
stem from an optimum plan, irreqpective of
whether it is in accord with actual production;No-
vozhilov's norm stems from the optimum distri-
bution of capital investments, irrespective of
whether they are in accord with the real

A B c D E

Reduction of production costs:
in million rubles
in 7o to 30 million rubles

9.8
32.7

5.0
16.3

3.2
10.7

2.5
8.3

2.0
6.7
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distribution. Kantorovich's 6o. c. estimations' are
inconceivable without the law of diminishing produc-
tivity, etc., and Novozhilov's "norm of effective-
ness' without the diminishing effectiveness of capi-
tal investment. According to Kantorovich labor is
only one of the factors. According to Novozhilov, in
addition to labor (present and past in the shape of
consumed means) the calculation must include capi-
tal outlays at a percentage corresponding to the
norm of effectiveness (at so.c. estimations'ofcapi-
tal investments, Kantorovich would say). By
analory with the onorm of effectivenessr' the
calculations of Novozhilov's coefficients introduce
utilized land and various means of production.
The definite sirnilarity between the concepts of
Kantorovich and Novozhilov can be traced fur

the latter's article Calculation of Outlays in a So-
cialist Economy, published in this issue. It is not
difficult to surmise that the snormative effect' of a
given resource (land, or anything else) is the same
6o. c. estimationr' although the article does not
clearly reveal how it should be calculated. The
article talks about a new, transformed form of value,
characteristic of a socialist economy, which repre-
sents the sum total of production outlays and of so-
called sinverse dependence" ouilays, i.e., of a
limited resource estimated at its own norm - its
price. What results is the old dictum: olabor is the
father of wealth and land is its motherr' and alsothe
scheme of the marginal utitity school, in which the
minimum outlay in production is found with the aid
of an sestimation' (read: snorms of effectiveness")
of labor, capital (the same capital investment) and
Iand. What both authors share is a lack of under-
standing of the distinction between the national eco-
nomic and intra-branch aspects. One cannot dis-
cover from Novozhilov's writings how to calculate
the utilization, let us say, of a coal mine fromwhich
one can extract neither iron ore nor copper pyrites
- nothing except coal.

Thus the difference between the constructions of
Novozhilov and Kantorovich can be summed up as
follows: the former suggests that the calculation of
some special, transformed form of value charac-
teristic of socialism should be extended only to
limited production factorsl Kantorovich, on the oth-
er hand, wishes to encompass all production factors
with his 'o. c. estimations.' Disagreeing with Kan-
torovich, Novozhilov writes that 'in a model of
planned price formation the norms of effectiveness
of scarce resources alone can operate as resolving
multipliers.' (22) But if we recall that gresolving

multipliersr' or, in other words, ro.c. estimationd
are equal to zero for unlimited factors, by the same
token the distinction between the conceptions of both
factors is almost reduced to zero, the more so
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because in the paragraph sMathematical Interpreta-
tion of the Measurement of Differential Outlays'(in
the collection The.Application of Mathematics in
Economic tnve r-
ent designations, a number of propositions similar
to Kantorovich's (theory' of so. c. estimations.'

Therefore it is impossible to agree with Novo-
zhilov's arguments (in his article published in this
issue) against the critical remarks of A. Katz. For
instance, disagreeing with the contention that in
his book outlays of labor and gestimations of scar-
city of production factors are put on the same
levelr" Novozhilov's response is that unlike bour-
geois economists he is does not proceed from the
svalue or utility of consumer goods.' But this is
not the only point involved. Katz quite rightly re-
marks that in spite of this distinction there re-
mains a basic similarity: both marginal utility and
scarcity of means of production are expressions of
a definite, formed relationship of the required and
available volume of products. sThe general mini-
mum outlay of labor,' according to Novozhilov, is
determined in dependence on the relationship of
supply and demand as the initial factor, but in
actual fact the more favorable relationship of sup-
ply and demand depends in the final analysis only
on the outlays of labor as the substance of actual
production outlays. This is the essence of the
problem.

True, an essential distinction is that Novozhilov
objects to so. c. estimations' of Iabor generally.
This distinction is very significant. It seems to us
that Novozhilov unfortunately has not thought this
out to the end. Otherwise he would have rejected
Kantorovich's entire system of "o. c. estimations,'
and have placed the application of mathematical
methods on a sound basis. Here we wish to point
out another shortcoming in Novozhilov's work. AI-
though he deals constantly with plans, his construc-
tion looks to the past and is static in nature. The
norm of effectiveness is determined by the effec-
tiveness of the olast' ruble, in the sense of savings
in outlays in comparison with the past. The addi-
tional 30 million rubles are used only for the pur-
pose of manufacturing the same product, but with
a larger investment. And yet it is completely clear
that the additional investments must be used pri-
marily to increase the output of the product. This
cannot be hindered by the condition of the given
volume of output. That volume is given only so
Iong as the imaginary trust is isolated from the
agency planning the national economy, and even so,
it is permissable to overfulfill plans. The author
may ask: what atout imbalances? Well, propor-
tions can be maintained, for which purpose the
trust must distribute the additional 90 nfllion
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rubles among aII of the five tlpes of production. It
is true that in this case it witl no 1onger be feasible
to establish a marginal 3no1m of effectiveness,, and
for this reason his whole concept wiII collapse. So
much the worse for it. The fact remains that the
principal effect of capital investment is growth of
output, and not the substitution of one technology for
another while the output marks time, and this essen-
tial factor of economic development must absolutely
be taken into account in mathematical calculations.

Thus one is bound to agree with the contention of
the journal Kommunist that in economics mathemati-
cal methodsffi6iE'end in themselves, but one
of the important means used in analyzing economic
phenomena. The use of mathematics can yield the
necessary effect only if it is based on Marxist eco-
nomic theory, which draws generalizations from
practice on the basis of a correct qualitative ana-
Iysis of economic phenomena.

What has been said so far does not mean, of
course, that in calculations one shouldnot resort to
mathematical methods, in particular to linear pro-
gramming. It is just not necessary to make linear
programming the basis for price policy. The great
Russian mathematician P. L. Chebyshev wrote that
mathematics came into being and advanced under
the influence of the basic common task of human
activity: to utilize to ma:rimum advantage the availa-
ble resources. Linear programming is one of the
means of achieving this end. With its aid one can
solve problems for determining the best plan of
freightage, a number of problems concerning the
distribution of assignments to enterprises (Iike the
above-described problem by Kantorovich with five
teams and two articles), choice of the best variant
for using a scarce material if the latter is neededby
several production units, the choice of the besttech-
nological variants, and many other problems. A1I
of the above constitute a fruitful field for the applica-
tion of linear programming, which can yield an im-
mense effect in the national economy.

Under socialism Iinear programming has a far
wider field of application than under capitalism,
precisely because of the specific features of this
method and the problems it can help solve. Linear
programming is always dealing with a set of condi-
tions. If a given problem in linear programming is
not trivial, its solution will mean that in certain
cases - in individual enterprises, areas, teams,
industries, etc. - the most advantageous, fromtheir
vien4loint, system of operating must be replaced by
another less advantageous one, the loss thus in-
curred, however, being more than covered by the
gains accruing from using the corresponding re-
sources in some other place or for another purpose.
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Under the capitalist system a problem of this type
is insoluble because it conflicts with private
property interests. For instance, the capitalist
wiII seek to supply his enterprise from the nearest
source (all other conditions being equal). But ifthe
source is the nearest one for several competitors,
then instead of solving the problem from the stand-
point of minimum general outlays for aII enter-
prises, the owners will begin a savage struggle to
acquire the source. OnIy a planned economy can
distribute the use of sources of supply more ra-
tionally. This is equally evident in the problem of
optimum distribution of production, etc.

The mathematical solution of these problems,
however, in no way involves Kantorovichrs 30. c.
estimations.' Moreover a mathematical solution
can only help in planning, for in addition to it ac-
count has to be taken of many other more important
considerations. In view of this, even mutually con-
flicting solutions are significant - for instance, on
the distribution of crops with the best use of the
Iand areas, or with the best use of labor, or water
for irrigation, etc. A11 of this data must be known
in planning.

The availability of talented mathematicians is
not enough for the effective use of linear program-
ming, or for planning in general: capitalist coun-
tries also have them. What is still needed is a
planned socialist economy, which has at its dis-
posal all of the necessary elements for implement-
ing the optimum solutions arrived at, and for
choosing from a number of solutions derived from
different criteria of what is optimum.

Linear pro gramming supp lie s accurate solutions
of many such problems, which, without it, find es-
sentially intuitive, snext-best' solutions. This
snext-best- has within it the possibility ofachiev-
ing vast savings. There is no doubt that substan-
tial sums of these economies wiII be realized with-
in a few years with the aid of linear programming.
A number of other problems concerning optimum
solutions, often very important ones, are solved by
means of classical analysis, etc. But many mathe-
matical problems arising in economic research
and planning are not in general problems of opti-
mums. Thus, in investigations dealing with rela-
tionship s between consumption and accumulation,
which determine the rate of growth, i.e., the rela-
tionships of basic parameters of the economy as
reflected in the national economic balance, mathe-
matical methods should be used extensively, but
here there are no mathematical problems having to
do with optimums. As for optimum problems, by
no means all of them are solved by linear pro-
gramming, for many dependencies in economics
are expressed in a non-linear ltray.
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While the mathematical methods of solving opti-
mum problems have an immense significance, it
would be a mistake to regard them as the only possi-
ble application of mathematics. It has been men-
tioned above that the interrelations of the elements
of reproduction should be investigated by mathemati-
cal methods. Their further break-down Ieads to a
system of balances of inter-branch ties, in the
study and planning of which mathematics has a very
important, though ancillary, role.

In planning our national economy, we have accumu-
lated a wealth of exlperience and have worked out a
number of planning principles and methods. Mathe-
matical methods must take account of this experi-
ence, proceed from it, and advance it. It would be
wrong to reduce the use of these methods in eco-
nomic studies and calculations to linear program-
ming. This would only help weaken the effort in the
mathematical analysis of reproduction as a whole
and of inter-branch ties; and it would bring to a
dead-end important mathematical studies in the field
of price formation. Meanwhile, the latter problem
offers a wide field for applying mathematics. No
matter how questions of price policy are decided,
their formation should inevitably be based on calcu-
lations. In calculations prices interact with one an-
other, because aII epended materials, too, must be
estimated. To encompass this interrelation, in
which many thousands of elements (prices) are in-
volved, is an impossible task without modern mathe-
matical facilities and computing techniques. One
has to deal here with a system comprising a huge
number of equations (linear ones at first approxima-
tion only) and a great many unknown quantities. The
concrete form of these equations can be established
only on the basis of a definite conception of price
formation, i.e., through economic theory only.
Mention should also be made of the complex mathe-
matical problems arising in the study of the repro-
duction of fixed capital, owing to the non-coincidence
of their physical movement with the movement of
their value.

Neither should one fail to mention the vast pros-
pects for the use in economic computations of the
theory of probability. These computations musttake
account of possible fluctuations in the structure of
demand, in production itself , which depends on many
factors, etc. The very notion of reserves has in es-
sence a proba.ble character, and therefore their
exact calculation elicits a number of problemswhich
can be solved by the methods of the theory of proba-
bility. These methods are already in widespread
use for exact ealculations of aII tyges of services
used by the mass of the population - transport, com-
munal, health, etc., - and for production: main-
tenance, power supply, transport, etc. As

23

production on orders expands, still more favorable
conditions arise for applying these methods of cal-
culation in the sphere of material production.
There are other economic problems in the precise
study of which all fields of mathematies must be
applied on an increasing scale.

It should be mentioned that the use of mathe-
matics should not be restricted to plan calcula-
tions; it should also be used in investigating the
quantitative aspects of economic categories and
Iaws. Marx used mathematics for this purpose,
although he did not have planning in mind. Henceit
is probably not advisable to designate the applica-
tion of mathematics in economics as athe theory of
plan calculations,' for this would unjustifiably
restrict the scope of investigations.

Mathematical analysis of economics cannot be
detached from economic science because this ana-
Iysis cannot be achieved separately from qualita-
tive analysis. Mathematical investigations of
economic phenomena should not be made at some
pointof 6junction' of mathematics and economics,
nor in a tno man's land' between them, where the
principles of economics are no longer operative -
especially the principle of partiinost - and where
one may arbitrarily devise economic Iaws. These
investigations should be carried out obligatorily as
a part of economic science, within its bounds. The
pointof cjunction' of mathematical and economical
objects, to our mind, does not constitute an object
for a special, third science. If quantitative ana-
lysis goes hand in hand with qualitative analysis
and is based on the latter it is a part of economic
science. If it is divorced from it, it is at best an
analysis of the abstract quantities which form a
part of mathematics, and at worst it provides the
soil for the emergence of any kind of subjectivist
and similar constructions which distort reality.
Mathematics must be incorporated into economics,
not separated from it. Mathematical analysis of
the economy must become the business of the
economists themselves - it should not be turned
over to the so-called 'econometriciansr' or to any-
body else. To this end the economists shouldthem-
selves acquire the necessary mathematical knowl-
edge. The first stqs which have been taken to
intensify their training in mathematics is still in-
adequate. Every possible means must be used to
put right the training economists specializing in
the application of mathematics.

All of this is indispensable for a rapid develop-
ment of the effective use of mathematics on the
basis of Marxist-Leninist theory. Based on the
latter, it wiII promote a more thorough understand-
ing of the functioning of economic laws, exact
measurement of their action, and therefore their
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even more effective application in economic prac-
tice, a more rational economy, and a more efficient
use of the latest techniques.
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Soviet Agricu !ture

M. Terent'ev

PROBLEMS OF THE FI,RTHER DEVELOPMENT AND CONSOLIDATION OF

THE COLLECTTVE FARM SYSTEM

The Communist Party has done a great deal to
strengthen the collective farms organizationally and
economically and to instill in the collective farm
peasantry a spirit of devotion to the cause of thevic-
tory of socialism and the building of communism.

Voprosy Ekonomiki, 1961, No. 10

The victory of the collective farm system was due,
first and foremost, to the indissoluble union of the
working class and the peasantry and the constant
and comprehensive assistance given to the collec-
tive farms by the state. The successful

(21) See Primenenie Matematiki v Ekonomi-
cheskikh fss
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development of socialist industry enabled the state
to equip collective farm production with modern
machinery and render extensive financial assistance
to the collective farms.

The Communist Party and Soviet Government
manifest tireless concern for the development of the
collective farm system, for the orga.nizational and
economic consolidation of the collective farms, and
for raising the collective farmers' material interest
in developing the collective economy of the agricul-
tural artels. Since 1953 the Party has elaborated
and implemented a number of organizational
and economic measures designed to raise agricul-
tural production sharply, and to develop and consoli-
date the collective farm system. The first ac-
complishme-ntwas a big improvement in the supply-
ing of materials and machinery to agriculture. In
order to render economic assistance to the collec-
tive farms, the procurement and purchase prices for
agricultural products were raised, and the obliga-
tory deliveries of produce to the state, which were
in the nature of taxes, were abolished. The manage-
ment of agriculture was improved on the basis of
democratic centralism. This found concrete ex-
pression in the introduction of a new system ofplan-
ning agricultural production and in giving the collec-
tive farmers themselves the right to decide many
questions involving charter provisions. A11 of these
measures were designed to unleash the economic
initiative of the rural workers. There has been an
amalgamation of collective farms, which is of im-
portance for a more productive utilization of ma-
chinery anC other means of production, and for the
specialization and concentration of production.

A great deal of work has been done to strengthen
the situation of the collective farms with respect to
personnel. There are a large number of specialists
with higher and secondary educations, as weII as
machine operators, working on the collective farms
today. The number of specialists with higher and
specialized secondary educations has increased by
almost 2.5 times since 1953; the number of tractor
drivers, combine operators and truck drivers is now
over 1.5 million, as compared with 163,000 in 1953.
The qualifications of collective farm chairmen have
risen sharply. In 1961 about 6070 ot aII collective
farm chairmen had higher and specialized secondary
educations, as compared with 1870 in 1953.

The reorganization of the MTS [Machine Tractor
Stations]andthe saleof themachinery to the collec-
tive farms contributed to the organizational and
economic consolidation of the collective farms and
to the development of the collective farm system.

These measures ensure a further increase of
collective farm production, based on the consolida-
tion and development of the collective economy of
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the collective farms, the growth of their incomes,
and the raising of the collective farmers' material
interest in increasing the output oI farm produce.
In the period 1953 to 1960 the remuneration of the
collective farmers' Iabor approximately doubled;
in a number of collective farms it is approaching
the level of wages of state farm workers.

The changes that have taken place since 1953 in
the collective farm economies are characterized
by the figures in the table at the top of page 26.

The reduction in the number of collective farms
resulted in the main from amalgamations, and par-
tially from the reorganization of economically weak
collective farms into state farmsl the reduction of
the land areas allotted to the collective farms was
chiefly due to transfers of land to the state farms
which were established where collective farms had
existed previously. At the same time the indivi-
sible funds of the collective farms have increased
(the reappraisal of their cattle taken into account)
almost three times, and their gross output has
grown considerably in volume. The growth of com-
modity output, the increase in purchase prices and
the abolition of payments in kind after the MIS
reorganization have resulted in a nearly three-fold
increase in the cash incomes of collective farms.
The collective farms have acquired a vast quantity
of tractors, combines, trucks and other farm ma-
chinery. AlI this has served as a material pre-
requisite for the further development of the collec-
tive farm system.

The collective farm is now, as a rule, a large-
scale economic enterprise equipped with modern
machinery. Here are some average indices forthe
collective farms:

19 53 1960
1960 in 7o

of 1953

Farm land (thousand
hectares)

including arable land
Indivisible funds (thou-

sand rubles)
Gross output in invari-

able prices (thousand
rubles)

Cash incomes (thou-
sand rubles)

Tractors (15 h.p.
units)

Combines (physical
units)

Trucks

4.7
1.8

76.6

164.9

54,4

0.02*

1 .8*

6.6
3.0

449.4

492.4

303.2

2 3"9

6.1
9.5

161
167

times

299

5.6 times

s.s;i-""
mac



19 53 1960
1960 in 7o

of 1953

Number of collective farms (thousands)
Area of farm land allotted to them

(million hectares)
including arable land

Indivisible funds (miltion rubles)
Cash incomes (million rubles)
Gross output in comparable prices

(million rubles)
Gross output calculated per 100 hec-

tares of arable land (thousand
rubles)

Tractors (at the end of year, in thou-
sands):

physical units
15 h.p.

Grain harvester combines (thousands)
Trucks (thousands)
Commonly owned livestock (as of

January 1 of the correspondingyear,
in millions):

CattIe
including cows

Pigs
Sheep and goats
Poultry

9L,2

375.9
1 59.8

6,984
4,964

1 5,040

9.4

r os.r

1.8
2.0

27.8
8.7

13.6
77.9
71.0

43.9

287.8
133.2

t9,729
13,313

2t,763

16.3

620.8
1,050.4

266.8
416.1

36.3
t2.8
27.4
72.4
78.7

48.1

76.6
83.3

282.4
268.t

144.7

172.3

345 times
525 times

252.0
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In 1960 there was a considerable increase of
farm produce output and of livestock in the collec-
tive farms per 100 hectares of farm land, as indi-
cated by the following data (in 7o of 19EB):
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1953. This may be seen from the table at the top of
page 27.

However the tasks involved in the building of
communism and the gradual transition to commu-
nist social relationships calls for still higher rates
of agricultural development, especially during the
next decade.

+t*
The form of collective farming, which provides

the possibility of combining correctly the social
and personal interests of the collective farm pea-
santry, is of great importance for the consolidation
and development of the collective farm system.
The agricultural artel has been, and remains, the
most progressive form of collective farming. The
Model Charter of the Artel provides for the so-
cialization of the basic means of production, collec-
tive management of the farm, and distribution of
the essential product among the collective farmers
according to the quantity, quality and results of the
Iabor they have put into social production. At
the same time the members of the collective farm
have the right to a personal plot and a certain num-
ber of cattle and poultry. The personal-subsidiary

Gross output in terms of value
Meat production
MiIk production
Production of eggs (per 100

hectares of sown graincrops)
Head of cows
Head of sheep and goats
Head of pigs (per'100 hectares

of arable Land)

146
156
247

L47
200
126

24t

The successful development of the collective
farms' collective economy was made possible by
the considerable assistance rendered by the state
in supplying them with modern equipment and
skilled personnel.

The socialist transformations in the countryside
and the provision of farm enterprises with modern
machinery resulted in a sharp increase in farm
produce output in the country, particularly after



191 3 1953 1960

1960 in 7o of:

1913 1953

Sown areas (million hectares)
Gross output (million tons):

Grain
Potatoes
Sugar beet
Raw cotton
Meat
MiIK
Eggs (in billions)

118

86.0
31.9
11.3

0.74
5.0

29.4
11.9

157

82.5
72.6
23.2

3.8
5.8

36.5
1 6.1

203

133.2
84.0
56.9
4.3
8.7

61 .5
26.4

t72 129

158 161
263 116
503 245
577 111
174 150
209 168
222 164
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husbandries of the collective farmers still play an
important role as an additional object for the appli-
cation of their labor and as a source of income.
The state is also interested in the output of farm
produce by the collective farmers in their personal
subsidiary husbandries. There was a time whenthe
agricultural commodities (especially livestock pro-
duce) received by the state from the collective
farmers amounted to a large share of the total. But
even now, despite the significant increase of the
marketable output of collective and state farms,
many collective farmers, along with satisfyingtheir
own needs in, for instance, milk, poultry produce,
potatoes, vegetables and fruit, sell a certain amount
of these products to the state and on the collective
farm markets.

The need for personal subsidiary husbandries
declines as the state's needs in farm products are
more completely met from collective and statefarm
production, as the needs of the collective farmers
are more fully satisfied from the collective econo-
mies of the agricultural artels, and as the collec-
tive farmers receive stable and high incomes from
the labor they put into their artel economies. The
production of farm produce wiII be fully socialized,
and this will serve as the decisive prerequisite for
the merging of collective farm property with the
public property of the whole nation. At present,
when not aII of the collective farms are able to fully
satisfy the needs of their members in such food-
stuffs as meat, milk, potatoes, vegetables andfruit,
haste in curtaiiing the collective farmers'personal
subsidiary husbandries, provided that their size
does not exceed the limit speeified in the charter,
would have an adverse effect on the collective farm
system and the state as a whole.

The existence of the collective farmers'personal
subsidiary husbandries is due to the insufficient de-
velopment of social production on the collective

farms. Once it reaches a higher level of develop-
ment the col.lective farmers will voluntarily re-
Iinquish their p er sonal subsidiar y husbandr ie s ;
they will economically eliminate themselves.

The Draft Party Program provides for the solu-
tion, on the basis of a mighty development of pro-
ductive forces, of two major and closely cormected
tasks in the field of agriculture - to achieve an
abundance of high-quality foodstuffs for the popula-
tion and raw materials for industry; and to ensure
the gradual transition to communist social rela-
tions in the countryside and to wipe out in the main
the differences between the town and countryside.
At the same time the further advance of the coun-
tryside to communism will proceed by way of the
development and improvement of both forms of
socialist farming -- the collective and the state
farms. This program definition of the prospects
for the development of agriculture for the period
of building the communist society is of great
theoretical and practical importance. The develop-
ment of production and the perfection of the rela-
tions of production are being carried out in dialec-
tical unity.

E>rpanded reproduction is a unified process of
production, distribution and consumption. The
production of material wealth plays the determining
role in this process. Distribution, circulation and
consumption depend on production, but they, in
turn, have an active influence upon it. As V. I.
Lenin pointed out: '(...Distribution is a method, a
tool, a means for raising production.' (1) The
Draft Party Program defines the unity of the proc-
ess of development of production and the perfection
of the relations of production as follows: sThe eco-
nomic basis for the development of the collective
and state farms is the steady growth and most
effective use of their productive forces, improve-
ment of production organization and management
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methods, a steady rise of labor productivity, and
strict adherence to the principle: higher pay for
better work and better results. On this basis the
collective and state farms will, to a steadily in-
creasing degree, become enterprises of the commu-
nist type in terms of their relations of production,
the nature of their labor, and the level of thetoilers'
well-being and culture." This means that for the
further development of the collective farm systemit
is essential to develop collective farmproduction to
the utmost and to strictly adhere to the principle:
higher pay for better work and better results.

Eryerience indicates that deviation from this
Leninist principle and violation of the principte of
material incentive retards the development of pro-
duction. We know that the collective farms have
achieved a further increase in output and a rise in
Iabor productivity in the past two years. However
the remuneration of the collective farmers, Iabor
has in some areas remained at the 19b7-1988 level,
and in some places it was even reduced. In a num-
ber of cases this was primarily due to a violation of
the Party's demand that the Leninist principle of
stimulating material incentive in increasing output
be adhered to strictly.

Let us take the Lithuanian SSR as an example.
The collective farms of this Republic have substan-
tially increased their gross output in recent years.
Their cash incomes have risen sharply, and labor
productivity has gone up. But the remuneration of
the collective farmers' Iabor has fallen during the
same period. This is born out by the following data
available on collective farms, as of the end of the
respective years (in7o ot 1g5?):

1959 1960

Labor productivity
Pay for labor in kind and in

cash per one man-day

134.5 139.7

100.0 91 .7

It is clear from this data that the principle of per-
sonal material incentive has been violated in the
collective farms of the Lithuanian SSR. Though la-
bor productivity went upr the pay received by the
collective farmers for their labor went down. Ap-
parently the diminished material interest of the
collective farmers in increasing output is one of the
chief causes for the Republic lagging behind in the
output of farm produce. The gross output of the
Republic's collective farms is 16,900 rubles worth
of produce per 100 hectares of arable land; they get
17.7 centners of milk per 100 hectares of farmlandl
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the crop yields are still low here, and production
costs are high.

The collective farms of the Estonian SSR, which
work under about the same natural and economic
conditions as do those of the Lithuanian SSR, pro-
duce 27,600 rubles worth of products per 100 hec-
tares of arable land and get 248 centners of milk
per 100 hectares of farm land; the crop yields in
these collective farms are approximately twice
those obtained in the Lithuanian SSR. The higher
production level and the successful fulfillment of
the Seven-Year PIan assignments as regards gross
and marketable output by the collective farms of
the Estonian SSR are primarily due, in our opinion,
to the fact that here the principle of material in-
centive for the collective farmers is adhered to in
the distribution of the gross income. This is ap-
parent from the following data (in 7o of 195?):

1959 1960

Allotments to social funds
Productivity of labor
Pay for labor in kind and

cash per one man-day

185.6 t46.2
133.0 156.0

129,7 131 .6

As the table indicates, the collective farms of
the Estonian SSR have sharply increased the allot,
ments to indivisible funds, and, at the same time,
substantially increased the collective farmers'
remuneration for labor, on the basis of the growth
of labor productivity. The collective farmers
actually feel the results of their efforts and there-
fore strive to increase the output of farm produce
and raise labor productivity.

In distributing the gross income in the collective
farms due consideration should be given to com-
bining correctly the collective farmers' socialand
personal interests. In order to do this it is essen-
tial that the accumulation funds in the collective
farms increase at a faster rate than the funds to be
distributed for Iabor, otherwise the successful de-
velopment of social production in the collective
farms and the creation of the material and techni-
cal base of communism would be unthinkable. But
at the same tirne a certain share of the additionally
created gross income must be allotted to raising
the remuneration of the collective farmers' labor.
If output increases, the collective farms' gross in-
comes grow, labor productivity rises and produc-
tion costs go down, but the remuneration of the
farmers' Iabor remains on the same, often low,
Ievel and sometimes even declines, then the
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collective farm system and the cause of building
communism are damaged.

It seems to us that in proceeding from this faulty
practice the wrong conclusion is sometimes drawn,
to the effect that some collective farms are alleged-
ly incapable of increasing production and creating
the economic conditions for giving their members a
material incentive in increasing the output of farm
produce. This serves as the basis for choosing the
only way of raising farm production in such collec-
tive farms -- that of reorganizing them into state
farms. Such a point of view is profoundly wrong; it
Ieads to a weakening of the collective farm system,
creates uncertainty among the collective farmers
as to the possibility of developing their collective
economy.

The principle stated in our Draft party program
to the effect that the further progress of the coun-
tryside to communism will occur by way of the
development and perfection of both forms of so-
cialist farming - the collective and the state farms
-- is of great importance to the future of the collec-
tive farm system; that is why it met the approval of
the collective farm peasantry.

The subsequent development of the collective
farm system depends primarily upon the growth of
production based on advanced technology and sci-
ence, upon introducing advanced technology in all of
the branches of collective farm production, and upon
organizing labor scientifically and raising its pro-
ductivity. At the same time, when distributing the
incomes, the principle of the correct combining of
accumulation and consumption must be observed.
Colllectlve farms cannot develop without a steady ex-
pansion of their production, insurance, cultural and
communal service funds. At the same timeitshould
be an obligatory eondition for each collective farm
to increase the collective farmers, incomes fromthe
collective economy and to raise their living stand-
ards in aceordance with the growth of labor produc-
tivity.

lVe consider that in order to realize this most
important principle it is necessary to introduce
some essential correctives into the existing practice
of distributing the social product created in the col-
Iective farms between the latter and the state, as
well as within the collective farms. The correct
solution of this problem is of great importance for
the building of communism and for speeding up the
process of merging collective farm property with
national public property. The forms and system of
distributing the incomes of the collective farms
which arose earlier were determined by the condi-
tion of the national economy and the agricultural
artels. As the productive forces of the country and
the collective economies of the collective farms de-
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developed, important changes were made in the
forms and system of distribution of collectivefarm
incomes. It seems to us, however, that a good deal
in this area has become obsolete and is retarding
the development of collective farm production.

The collective farms - as socialist agricultural
enterprises - are an integral part of the national
economy; they make their contribution to the na-
tional accumulation of our country's wealth. This
contribution will steadily grow. A certain portion
of the net income created in the collective farms
is put at the disposal of the state through the sys-
tem of income ta:<es and purchase prices. At the
same time, the collective farms, carrying on pro-
duction on a full cost-accounting basis, must alLo-
cate from their social incomes the necessary
means for ensuring e:panded reproduction and for
remunerating the collective farmers, Iabor on a
scale which will raise their material interest in in-
creasing the output of farm produce.

We must adhere strictly to correct proportions
in our planned socialist economy, which also ap-
plies to the distribution of the gross incomecreated
in the collective farms. Irt practice, however, this
requirement of the law of planned, proportional de-
velopment is frequently violated. The actual sys-
tem of ,withdrawing a part of the income created in
the collective farms through the system of income
taxes and purchase prices has serious defects.
First, when a share of the collective farm income
is taken for the state's use, the necessity of cor-
rectly redistributing their additional incomes in
the form of differential rent is not fully considered.
Science and practice have established that high
crop yields can be obtained in aII areas of ourcoun-
try with dilferent outlays of labor and means. Thus
in many collective and state farms of the Krasno-
dar Territory, and in a number of other areaswith
high natural soil fertitity, the grain crop yield
reaches 25 to 30 centners per hectare, and without
any agricultural improvements. Such high grain
yields are obtained by advanced collective and state
farms in the non-black-earth zone, but with higher
material outlays on soil drainage, and applying
chalk and mineral and organic fertilizers. This is
the reason for the higher production costs of the
produce both in field crop and animal husbandry.
However income ta:< rates and state purchase
prices are not differentiated enough. That is why
in some areas of the country, and sometimes even
in the same Errea, the collective farms which farm
Iands with high natural fertility get high incomes,
while those which work soil with lower natural fer-
tility get lower incomes.

There are several means, in our opinion, of
achieving an economic levelling of the incomes of
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collective farms and farmers who are working under
different natural conditions. First of aII fundamen-
tal changes should be made in the system of collect-
ing the income taxes from collective farms, and
there should be greater differentiation of state pur-
chase prices for farm produce, so that the income
tax collected from the collective farm is a share of
net income and the purchase prices cover the so-
cially necessary zonal outlays of the collectivefarms
for production and allow them to accumulate funds
for the development of production. With this aim in
view a progressive income tax should be applied to
the net incomes of the collective farms, and pur-
chase prices (especially for meat and milk) should
be established so as to cover production outlays that
are normal in terms of modern production tech-
nology. There is still another way of levelling the
incomes of collective farms and their members in
the various areas of the country. As the material
resources at the disposal of the state grow, it wiII
probably be quite expedient to begin a fundamental
improvement in the next few years of the farm lands
of collective and state farms on a nation-wide scale,
employing the labor and means of special organiza-
tions and, perhaps, the financial and labor participa-
tion of the collective farms. Practical experience
has demonstrated that the carrying out, for instance,
of land improvement by ordinary economic means
leads to the dissipation of efforts and resourcesand
does not produce the appropriate result.

As the supply of materials and equipment to agri-
culture improves and the output of marketable pro-
duce in the collective farms increases, the economic
ties between the state and the collective farms wiII
steadily eryand. Given the fact that these ties will
develop for a long period of time on the basis of
commodity relations (sales and purchases)
controlled by national plans, particularly great at-
tention should be given to the problem of prices. In
our socialist eeonomy prices are a major instru-
ment of planning in the hands of the state. It is by
regulating the prices of farm produce and of the in-
dustrial commodities purchased by the collective
farms (with due consideration of their production
costs) that a normal exchange between town and
countryside must be maintained. A one-sided
raising or lowering of prices without due economic
substantiation weakens production and disturbs eco-
nomic activity.

An important role in the further development of
the collective farm system is to be played by state
credits for the collective farms' social production.
There cannot be any growth and consolidation of the
collective farms' material and technical base with-
out the state's financial aid, without long-term
credits. The collective farms must in the next few
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years complete the comprehensive mechanization
of agricultural production, carry out large-scale
construction of premises for animal husbandry and
other production, cultural and communal-service
buildings. A11 this will require large capital in-
vestments by the collective farms. The cash ac-
cumulations of collective farms in their accounts
in the State Bank, which wiII increase from yearto
year, will be the main source of covering the
means for long-term crediting.

We are of the opinion that improvements must
also be made in the system of short-term crediting,
so as to provide for the gradual transition todirect
crediting of collective farms by the bank, including
credits for labor remuneration.

Serious improvements are required in the
existing system of income distribution in the col-
Iective farms. The gross output created in thecol-
Iective farms is allocated to the compensationfund,
the accumulation fund and the consumption fund.
The compensation fund is always determined bythe
size of the actual outlays. Therefore, the smaller
the material outlays the lower their share of the
gross output, and consequently, more funds may be
allotted to the accumulation and consumption funds.
The system for building up the accumulation fund
(state outlays being deducted) is regulated by the
Model Charter of the agricultural artel and the
cor re sponding recommendations to collective farms
by the responsible bodies. The Charter provides
that the collective farms must annually allocate a
certain percentage of their cash incomes to re-
plenish their indivisible funds and circulating capi-
tal. Actually the collective farms not only allocate
a certain portion of their cash income annually for
these purposes, but also the produce of their own
production in the form of the increment of cattle
and poultry, increased stocks of seeds and feeds,
etc. Consequently the system of regulating assign-
ments to the indivisible funds, as established by
the Model Charter, has grown obsolete. Makinguse
of their rights, the collective farms are reviewing
the Charter and where necessary, are making
changes in it. But this is not enough. The time has
come for a fundamental change in the system by
which the accumulation fund is created.

First of all, assignments to indivisible funds, as
well as the replenishment of circulating capital,
should, in our opinion, be calculated as a percen-
tage not of the cash incomes, but of the entiregross
income in cash terms. Moreover the size of aIIo-
cations from gross income to the accumulation
fund should be determined by the requirements of
the development of collective production and cul-
tural and communal-service construction. In doing
thls, however, the need for strengthening the
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principle of personal material incentjve of the col-
lective farmers must be kept in mind.

The consumption fund of a collective farm should
increase mainly through higher labor productivity
and Iower production costs. It should be taken into
account that the consumption fund includes, besides
wages, eryenditures for public needs: maintenance
of boarding schools, free education, old age pen-
sions for collective farmers, maintenance of kinder-
gartens and nurseries, bonuses, etc. Social con-
sumption will be growing from year to year as the
accumulations in the collective farms increase.
This wiII be an important factor in raising the ma-
terial and cultural level of the collective farm pea-
santry. But for the next few years the basic in-
comes of the collective farmers from their
collective economies will be tied to distribution ac-
cording to Labor.. The more labor the collective
farmer puts into the collective economy and the bet-
ter the results of this labor, the more income he
wiII receive. So the point is to create in the collec-
tive farms a stable fund of distribution according to
labor, to adhere strictly to the monthly advances,to
move gradually towards guaranteed monthly wages,
and to apply extensively progressive forms of srp-
plementary pay for the best results of work.

Today the socialist principle of equal pay for
equal work is applied within the framework of each
individual collective farm. Subsequenily this prin-
ciple will become universal for the entire collective
farm system due to the levelling of the economic
conditions of collective farm production. AII types
of social maintenance (pensions, paid vacations,
etc.) enjoyed by industrial and office workers are
extended to collective farmers as weII through col-
Iective farm and state funds.

t*t
TheDraft Party Program has indicated the ways

for a rise of productive forces unprecedented in the
history of human society, and for the transition to

The socialist economic system is characterized
by a new type of social relations between the town
and countryside. The forms of production ties
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communist social relations. Realization of this
Program will lead to an elimination of the differ-
ences between town and countryside. Farm labor,
provided with the most advanced machinery, will
become a variety of industrial labor; fundamental
changes wiII take place in the cultural appearance
of the countryside; the rural population will be on
a par with the urban population in terms of cul-
tural and living conditions.

As the social wealth of the collective farms in-
creases and state financial aid grows, the collec-
tive farms will develop on an increasing scale the
construction of production and housing facilities,
increase the network of schools, hospitals, clubs
and libraries, create public dining facitities, chil-
dren's institutions, etc. We are of the opinion that
the time has come to pass over to industrial build-
ing methods in the countryside. Fo1lowing the
example of the sTselinstroy," a construction indus-
try should be gradually established in the country-
side, and the supply of building materials to collec-
tive farms should be provided for in the national
economic plans. This will make it possible to con-
struct, in a short period, the material and technical
base necessary for a sharp upsurge of agriculture
and for altering the appearance of the country-
side.

The progress of social relations in the collec-
tive and state farms will be attended by the gradual
for mation of agrarian- industrial associations (as
economic need for them arises), in whictr agricul-
ture will be organically combined with the indus-
trial processing of its produce. This will bring
collective farm property closer to national public
property, help raise the level of socialization of
production and the molding of a new tlpe of agri-
cultural enterprise.

Footnote

(1) V. I. Lenin, Soch., VoI. 32, p. 425.

Voprosy Ekonomiki, 1961, No.10

between industry and agriculture which developed
under socialism necessitate a harmonious, coordi-
nated development of these two paramountbranches

A. Voronin

COMBINING AGRICULTURAL AND INDUSTRIAL PRODUCTION IN THE COIINTRYSIDE
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of the national economy. The tendency to combine
industry and agriculture is, in our view, a legitimate
process reflecting the development of new forms of
the social division of labor between industry and
agriculture on the basis of public ownership of the
means of production.

A different trend is characteristic of capitalism.
The process of capitalist socialization of production
steadily widens the gap between industry and agri-
culture, with the result that the part played by agri-
cultural production under capitalism is gradually
reduced to the fulfillment of purely biological proc-
esses. The function of agriculture is reduced in the
main to the production of agricultural raw materials.
A particularly good example of this is the United
States, where, with large-scale centralized finance
capital and a limited and consequently expensive Ia-
bor force in farming, the process of the social divi-
sion of labor between industry and agriculture
proceeds by way of a profound and complete separa-
tion of industry from agriculture.

The growing alienation of industry from agricul-
ture under capitalism constitutes one of the founda-
tions for the growing contrast between town and
countryside, for the increasing exploitation of the
countryside by the town. "Capitalism," wrote V. I.
Lenin, 4finally snaps the bond between agriculture
and industry; but, at the same timg by its high de-
gree of development it prepares new elements for
this bond, for a union between industry and agricul-
ture based on the conscious application of science
and a combination of collective labor, and on a re-
distribution of humanity (with the destruction of both
rural neglect, isolation and barbarism, and the un-
natural concentration of vast masses of people in
big cities).' (1)

A fusion of industry and agriculture is the highest
form of social combination of production, which
arises in the course of sociaiist socialization on the
basis of public ownership of the means of production.

The tendency to combine, to organically integrate
industry with farming arises out of the very charac-
ter of the production relations between town and
countryside, industry and agriculture,.in the course
of building communism. sThe different stages inthe
development of the division of labor," Marx and
Engels wrote, rare at the same time different forms
of ownership, that is, each stage of the division of
Iabor determines also the relation of individuals to
one another in accordance with their relation to the
materials, instruments and products of labor." (2)

To integrate industry with agriculture does not-
mean universalizing the branches; what is involved
is their organic cooperation, their combination on
the basis of a profound specialization of production.
It not only does not preclude, on the contrary, it
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envisages the utmost development of specialization
as one of the economic means of doing away with
the vestiges of the old social division of labor. The
combination of industrial production and agricul-
ture is a specific form of socialization of labor, a
specific unity of diverse types of production arising
out of definite changes in the system of the social
division of labor. It is the highest form of coopera-
tion, characterized by closer ties of a technical
and economic naturel it means not only an expan-
sion of the socialization of labor but also a qualita-
tively different kind of socialization as such, and
the establishment of direct cooperation, direct con-
tact between the various specialized types of pro-
duction.

The development of collective farm production
and its gradual transformation into a variety of in-
dustrial production requires that agricultural pro-
duction be closely coordinated technically and
economically with various types of industrial ac-
tivity. The emergence and expansion, when eco-
nomically expedient, of industrial enterprises and
branches catering to the needs of agricultural pro-
duction in the collective farm sector is made
necessary for a number of economic reasons. It
is called for, in particular, by the need to more
rationally utilize the labor resources on the collec-
tive farms in order to raise substantially the an-
nual labor productivity of collective farmers, to
further reduce the seasonal character of labor out-
Iays and the use of machinery in connection with
the growing farm specialization, and to meet the
collective farms' rapidly mounting requirements
for industrial products and services. The pro-
jected development of industrial production in the
coLlective farm sector is also made necessary by
the need to exploit the rich local resources and to
use on a wider scale industrial waste materials
to meet agricultural needs. It is also closely
linked with the need to further increase the mar-
ketability of the collective economy of the collec-
tive farms and with essential structural changes in
the nature of the agricultural materials produced.
As a result of the growing intensification of agri-
cultural production and the development of animal
husbandry, vegetable growing and horticulture, an
increasing share of the farm produce is now
accounted for by the highly marketable perishable
goods, which are difficult to transport (milk, meat,
vegetables, fruit, etc.) and have to be processedon
the spot. Finally, the development of industrial
enterprises and branches in the collective farm
sector is also called for by the general task of
raising the well-being of the village, of transform-
ing the countryside economically and culturally in-
to agrarian-industrial settlementsof anurban type.

i
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cAs the collective and state farms developrz the

new Draft Party Program points out, "their produc-
tion ties with each other and with local industrial
enterprises wiII grow stronger, and the practice of
joint organization of various types of productionwill
expand. This will ensure a fuller and more uniform
use of the labor force and production resources
throughout the year, raise the productivity of social
Iabor and enhance the Iiving and cultural standards
of the population.'

Technical progress and higher labor productivity
in agriculture lead to an absolute drop in manpower
requirements for agricultural production proper.
This is an objective law of technical development in
agriculture.

By virtue of the specific character of the organ-
ization of Iabor and production on the collective
farms, and absolute reduction of the need for man-
power employed directly in agricultural branches
does not bring about a corresponding reduction in
the number of able-bodied members of the particu-
Iar collective furm. sThe collective farms," N. S.
Khrushchev said in September of 1959, sare large-
scale cooperative farms formed through the volun-
tary amalgamation of peasant househotds. There-
fore the people employed in a given farm are notthe
minimum necessary to cope with the cultivation of
the soil, to attend to the crops and breed livestock
and poultry, but the number of workers in the par-
ticular cooperative. For it is impossible to permit
a situation whereby one section of the cooperative,s
membership works while the other is deprived of
the right to work."

The existence of substantial labor resources on
the collective farms is indicated by a multitude of
data" in particular from the data on land area per
able-bodied person. At present the national average
of power supply per 100 hectares of crops on the
collective farms and RTS lmachine repair stations]
is roughly the same as on the state farms - about
70 h.p. But for every able-bodied person on a col-
Iective farm there are, on average, 7 or 8 hectares
of arable land and from 12 to 15 hectares of agri-
cultural land, while on the state farms the figures
are 15 or 16 hectares of arable ]and and 40 to 42
hectares of agricultural land. The power supply per
manpower unit amounts to 4.4 h. p. on the collective
farms and 9.5 h.p. on the state farms. Thus the
collective farms possess twice the amount of man-
power per unit of power and land area than the state
farms, while gross output per worker on the col1ec-
tive farms is half of that on the state farms.

In 1958 each able-bodied collective farmer
worked an average oL 214 man-days, that is, sub-
stantially fewer workdays than the numberworked
in the state enterprises" Rough estimates show that
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each year from December to February some ten
million able-bodied persons on the collective farms
are not utilized. The collective farms not only have
surplus labor during the winter; they also have it
in the period of intense field work. According to
balance estimates, the provision of labor resources
for the collective farms during the period of in-
tense field work, with the existing level of mechan-
ization of labor, was l077o for the country as a
whole in 1958. With the introduction of comprehen-
sive mechanization, the labor required can be re-
duced by 2.5 times as compared with the existing
Ievel.

The existence of surplus labor in a number of
collective farms has an adverse effect on labor dis-
cipline in the collective farms, on the introduction
of progressive work quotas and rates to conform
with the present technical standards. In these col-
Iective farms the growth of labor productivity is
being artificially retarded, anti-mechanization ten-
dencies emerge, and there can be observed an in-
clination to inflate adrninistrative and managerial
staffs, squander workdays, etc.

According to our calculations, the Seven-Year
PIan target of roughly doubling Iabor productivity
on the collective farms will release at least LSVo of
the able-bodied collective farm production. The
raising of labor productivity is closely connected
with further specialization of agricultural produc-
tion on the collective farms. Specialization of
farming and higher Labor productivity accelerate
the process of releasing manpower from the agri-
cultural branches and simultaneously intensify the
seasonal character of labor outlays and machinery
utilization.

The introduction of comprehensive mechanization
and automation and further speciatization of agri-
cultural production require the productive use of
the manpower released on the collective farms and
elimination of the seasonal character of agricul-
tural work. Among the measures intended to solve
this major national economic problem, one which,
in our view, has great significance is extensive de-
velopment of enterprises of an industrial type, such
as collective farm and, especially, inter-collective
farm and mixed collective-state undertakings. The
divergence between the period of production and
the work period, wrote Marx, sis the natural basis
for the combination of agriculture with subsidiary
rural industries...' (3)

With the present level of mechanization of labor
and the development of the productive forces in
the countryside there is a surplus of labor re-
sources, chiefly as compared with actual require-
ments for labor employed directly in farming, aI-
although for the time being only in the more
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mechanized branches. But, as lve know, production
on the collective farms includes not only the agri-
cultural branches but also a number oi servicing
branches involving non-agricultural production. The
possibilities for using manportrer in these branches
increases with the development of collective farm
production.

Technical progress and the increased concentra-
tion and specialization of agriculture, while re-
Ieasing labor from the agricultural branches of
production, broaden opportunities for the use of Ia-
bor on the land, mal<e it possible to utilize more
fully the manpower reserves in a number of service,
non-agricultural branches of an industrial type, in
construction and capital repairs, in subsidiaryenter-
prises and industries, as well as to use manpower
on a wider scale in the non-productive sphere of
cultural and communal services.

In 1959 78.2V0 of the able-bodied labor force on
the collective farms was employed in crop growing
on the collective farms andL2.67o in animal hus-
bandry. The manpower employed in crop growing
and animal husbandry declined from 94.370 in 1954
to 90.870 in 1959. The share of the labor force in
the non-agricultural branches (in subsidiary enter-
prises and workshops, construction, motor trans-
port and in the non-productive sphere) increased
correspondingly from 5.7 to 9.27o.

The data from the annual account of the collective
farms indicates that as a result of more intensive
specialization of agricultural production the propor-
tions in the branch division of Iabor are changing in
favor of the more intensive branches of production,
such as animal husbandry. In the period from 1953
to 1959 the outlays of labor in crop growing have
dropped from 51.3 to 48Vo of the total outlays of
work-days in the collective economy, while in ani-
mal husbandry it went up from 28.7 to 33.27o. The
share of the outlays of labor in the non-agricultural
branches of collective farm production totalled
19.l%o in 1959, including L.lTo in the subsidiaryenter-
prises and industries, 5.370 on eapital construction
and capital repairs, 4.2Vo inthe servicing branches
and 0.870 on work performed in the cultural and
communal service institutions of the collective
farms.

Fuller use of manpower in the non-agricultural
branches of the collective farms is accompanied by
further specialization of labor in these branches.
In 1954, for example,94.6Vo of the outlay of laborfor
capital construction went into construction and capital
repairs ofbuildings and structures,and only 5.470 for
the production and capital repair of machinery,
equipment and implements, for building irrigatlon
and land improvement facilities, for laying out
orchards, berry fields, road construction, bridges,
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means of communication, etc. By 1959 the struc-
ture of labor outlays in this area had changed sub-
stantially. The outlays of labor in constructionand
for capital repair of buildings and structures
dropped to 66.27o during the period and increased
to 33.870 for other kinds of work.

The growth of concentration and the technical
capabilities of the collective farm means of pro-
duction, which determine the optimum level of
manpower requirements for agricultural produc -
tion proper, predetermine the scale of development
of the other non-agricultural branches, especial.Iy
the industrial ones, and make it both possible and
necessary to utilize the surplus labor on the collec-
tive farms in these branches. slf these people,
forced out of farming, are not to be left without
work or obliged to crowd into the tourns,' Engels
wrote, sthey should be empl.oyed in industrial occu-
pations in their own villages, and this can be done
with profit for them only on a large scale.' (4)

Modern large - scale collective f ar m pro duclion
makes a varied and constantly increasing demand
on industrial goods and services. At present this
demand cannot be fully met by state industry alone.
Besides, all large enterprise, including the agri-
cultural ones, find it profitable from a technical
and economic point of view to have their ownpower
resources, transport means, construction enter-
prises, enterprises for processing farm produce,
repair shops and so forth. The consolidation of
economies during the concentration, centralization
and coordination of collective farm production re-
quires the establishment and development of many
subsidiary enterprises and industries.

The technical and economic requirements for
Iarge-scale farming necessitate the development
of industrial production in the rural areas, and the
available natural, industrial and labor resources
provide aII of conditions for it.

Our experience indicates that the combining of
agricultural and industrial production in a single
unified process, which is required first of all by
the needs of agricultural production itseLf, has an
obj ective economic likelihood of development.

The industrial branches in the collective farm
sector are steadily developing. In 1958 the fixed
capital of the industries on the collective farms
amounted to about one billion rubles. Its volume
rose in the period from 1950 to 1958 by 8070 incom-
parable prices. Some two million people, the ma-
jority with suitable qualifications, are employed in
collective farm industry. The proportion of capital
investments for the development of the subsidiary
collective farm branches is growing.. It exceeds,
on the whole, one-third of total investments. The
farms' outlays of labor are increasing, as is their
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consumption of electric power; cash income from
subsidiary enterprises and industries is growing,
and they are acquiring increasing economic signifi-
cance in the economic activity of the collective
farms.

The conception oI the 4gross output' of the collec-
tive farms is gradually acquiring new meaning in
connection with the emergence and development of a
new branch of the social division of labor in the
countryside -- collective farm industry. The con-
cept asubsidiary enterprises" does not reflect the
part played by the industrial-type enterprises in the
collective farm economy. For instance, the con-
struction branches, the motor transport economy,
and the repair and technical facilities are being
transformed increasingly from subsidiary into eco-
nomically indispensable branches of the collective
farm economy.

It follows that we are not speaking of small do-
mestic industries, but of quite large and medium-
size enterprises of local industry, established
mainly through the combined effort of large collec-
tive farm groups on a collective farm-state basis.

Amalgamation of collective farms and the de-
velopment of inter-collective farm and collective
farm-state cooperation lead to an increase in the
aserage size of industries, to their organization on
an improved technical basis. At present there are
more than 3,000 different inter-collective farm asso-
ciations, of which approximately 8070 are associa-
tions of an industrial type: inter-collective farm
enterprises for producing building materials, for the
primary processing of farm products and the pro-
duction of concentrated feeds, Iitter peat enter-
prises, inter-collective farm construction organiza-
tions, power stations, repair workshops and so on.

Various groups of industrial enterprises have
been developed in the collective farm sector which
might conditionally be divided into ar.xiliary, ser-
vicing, processing and subsidiary enterprises.

One could cite many examples of the development
of industrial enterprises on the collective farms. In
the Crimean Region, for instance, 167 collective
farms built with the assistance of state organiza-
tions and certain enterprises of the economic coun-
cil, which provided the necessary equipment, an
inter-collective farm cement plant near Bakhchi-
sarai in 1958 and 1959, investing three million
rubles in the undertaking. The annual capacity ofthe
furnaces and equipment of the first section amounts
to 140,000 tons of cemeht of the .1400-800" grade.
In the Chernigov Region construction is underway on
an inter-collective farm cement plant with a capacity
of 50,000 tons a year. The plan is to construct at
the plant a large enterprise for the production of
roofing materials. The estimated cost of the plant
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is 1,500,000 rubles. It is being built with the pa.r-
ticipation of 715 collective farms of the Region,
each, on average, contributing 2,100 rubles. The
Voronezh Regional Inter-Collective Farm Construc-
tion Organization has planned for construction in
the next five years a silicate brick plant with a
capacity of 30 million bricks per year, a cement
plant with a capacity of 20,000 tons, two quarries
to supply 80,000 cu. m. of stone, a wood working
plant to process 10,000 cu. m. of timber, and three
lime works with a capacity of 30,000 tons a year.

The experience gained in collective farm con-
struction shows that collective farm co-operative
ownership is not only a basis for the development
of farming, but also for those types of collective
farm industrial activity which, in their technologi-
cal and economic aspects, are organically bound up
with agricultural production.

In some areas of the country the combining of
agricultural and industrial production is assuming
ever wider scope. In the Kaushansk Area of the
Moldavian SSR, for example, a general meeting of
collective farm representatives decided to set up
an area inter-collective farm union which wiII in-
clude the following: an inter-collective farm con-
struction organization, which will bring together
a construction and assembly department and enter-
prises to produce building materials; an inter-
collective farm machinery repair workshopl an
industrial combine (an oil miII, a mixed feed mill,
bakeries, shops for primary processing of vege-
tables, fruit, grapes and other agricultural prod-
ucts); an inter-collective farm department forroad
building; service enterprises for collective farmers
(shops for sewing and repairing clothes and foot-
wear, laundries, hairdressing and barber shops,
bathhouses, etc.); organizations for the material
and technical supply of the collective farms; inter-
collective farm stations for artificial fertilization
of livestock; antibiotics production shops; incubator
stations for poultry raising; an area school on ad-
vanced techniques and the training of personnel in
general skills; a polyclinic; a young Pioneer camp;
a holiday home, and an area inter-collective fafm
mutual aid fund.

This complex, which organically combines pro-
duction, supply and sales functions, agricultural
and industrial activities with the non-productive,
cultural and everyday services, is a combination in
which collective farm production is no longer, as a
type, only agricultural production. It characterizes
a qualitatively new stage in improving the internal
economic structure of the collective farm type of
production. Agricultural production, which deter-
mines the main content of collective farm activity,
is organically combined with its supplementary
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industrial branches.
In terms of developing the collective farm system

of ownership, the unification of industrial and agri-
cultural production, requiring, as a rule, the com-
bined efforts of the collective farms, is a further
step in advancing cooperative-collective farm
property to the level of national public property.

It would of course be wrong to suppose that indus-
trial development in the collective farm-cooperative
sector does not have any economically rational
limits, that within the framework of collective farm
ownership any and al.I branches of industry can be
developed, and that in this there is economic neces-
sity. Such a conclusion would be fundamentally
wrong and would conIlict with the elementary con-
ception of the objective process of greater social
division of labor and increased specialization ofpro-
duction. Needless to say, the development of non-
agricultural branches on the collective farms,
especially industrial branches, has its rational
Iimits, determined first of all by the technical and
economic requirements for developing agricultural
production on a Large, highly mechanized farm.

There is no doubt ttrat those non-agricuttural
branches which have no direct technological associa-
tion with agricultural production, and which do or
may have entirely independent significance in rela-
tion to it, are not, and cannot be, developed at aIIex-
tensively in the collective farm sector of production.
For instance, the development on a collective farm
basis of branches such as electric power, the manu-
facture of building materials, etc., is, to some
extent, a temporary phenomenon. It resulted from
the fact that large-scale state industry cannot as yet
fully meet the rapidly growing requirements of the
collective farms for industrial goods from these
branches.

When discussing the rational limits of developing
collective farm industrial branches, it should be
emphasized that these limits cannot be invariable.
They change and are bound to change with the de-
velopment of collective farm production, large-scale
industry and agriculture, with a greater social divi-
sion of labor between them, and the further special-
ization of production. In collective farm production,
as in the national economy as a whole, growth of the
social division of labor and its specialization re-
sults in the further detachment of industrial produc-
tion functions performed in agriculture into inde-
pendent branches of industrial production. Some
examples of this are the elevator processing of
threshed grain, the organization of repair work, the
manufacture of building materials and so on. Spe-
cialization of branches, in turn, necessitates the
combining of technologically related types of indus-
trial and agricultural production. The two
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tendencies inter -twine.
It seems to us that, from the point of view of

organically combining agricultural and industrial
production into a single process, the greatest
promise lies in developing those branches con-
nected with the storage and processing of perisha-
ble agricultural produce which is unsuitable for
transportation, the manufacture of concentrated
feeds, small implements, packages, horse-drawn
carting vehicles and similar items essential for
reproduction in crop growing and animal husbandry.
The question of further developing the processing
industry in the countryside, which is now develop-
ing very slowly, is especially acute. As a conse-
quence of this situation, the collective farms
annually lose as a consequence of this situation,
Iarge quantities of farm produce. In 1958, for in-
stance, some 1770 of the vegetables produced on the
collective farms and about LSVo of. the melonsgrown
were used as fodder. In some republics, for exam-
ple, Byelorussia, Estonia and T\rrkmenia, 22 to
24Vo of. the total vegetable crop was used to feed
Iivestock.

The plan for the 1959-1965 period provides that
the collective farms, state farms and consumer
cooperatives wiII build enterprises which wiII make
vegetable and fruit canned goods, bake bread, put
out sausage products, semi-finished meat products,
butter, cheese and other foodstulfs. It is sug-
gested that these enterprises should be established
on an inter-collective farm basis so that modern
equipment and technology can be employed.

Industrial processing of farm produce should be
the natural completion of their biological produc-
tion.

Experience has shown that excessive concentra-
tion of the processing industry, especialty the
building of large meat combineg equipped with the
latest machinery but a Iong way from raw material
sources, entails large outlays for transportation
which often exceed the entire saving made from
amalgamations. In driving cattle hundreds and
thousands oI kilometers for slaughter the animals
Iose weight, transportation outlays grow, and the
result is that society loses millions of rubles.

The establishment of processing industry in the
localities, dispersing it and bringing it close to the
sources of raw materials is, in our opinion, made
necessary by the changes in the v€ry nature of the
agricultural raw material, on the one hand, and by
the development of processing techniques, on the
other. With improved farming, such intensive
branches as animal husbandry, vegetable growing
and horticulture are developing rapidly, which
means a greater proportion of perishable items
which are difficult to transport. There is adefinite
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relationship between the processing and production
of agricultural raw materials. The less suitable a
raw material is for transportation and the higher
the eost of its shipment, the more profitable it is to
disperse the processing industry, to bring it nearer
to its sources of raw materials. This sharply re-
duces transportation costs, cuts rary material
losses and improves their utilization, provides more
time for increasing output and hetps to solve the
problem of the seasonal character of tabor on the
collective and state farms. The possibilities for a
more even work load and utilization of local enter-
prises for processing perishable farm produce
iargely depends on the development of storage and
refrigeration facilities on the collective farms.

If the establishment of enterprises for storing and
processing farm produce depends on the availability
of raw materials, then the expansion of the raw ma-
terial base as a marketable branch largely depends
on the processing facilities. In the case of fruit,
for instance, the influence of processing on the raw
material base is especially great. OnIy when there
are enterprises for processing and canning the
perishable and not easily transportable items of the
fruit growing industry is extensive development of
these branches for marketing purposes possible.
This is especially true of areas which are far from
Iarge urban industrial centers.

Hence the development of the processing industry
in the localities is very important for increasingthe
amount of marketabie agricultural products, and in
promoting further specialization of agricultural
production.

Development of the processing industry increases
collective farm income, since, all other conditions
being equal, it is more profitabte to market semi-
finished and finished goods than raw materials. The
waste productsofbranchesof the processing n dus-
try, of butter and cheese production, for example,
can be used effectively in agriculture, especially in
animal husbandry.

As a result of the development of the processing
industries in the countryside, there wiII gradually
arise, when economically expedient, as is pointed
out in the Draft Party Program, agrarian-industrial
associations in which agriculture will be organically
Iinked with the industrial processing of its pibduce,
with rational specialization and coordination ofagri-
cultural and industrial enterprises. The principte
of economic specialization wiII be most fully de-
veloped in these associations. In the agrarian-
industrial combines thorough going specialization
will be combined with the eradication or substantial
Iessening of such negative phenomena connectedwith
the development of specialization in individual col-
Iective or state farms as uneven and incomplete
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utilization of machinery, the seasonal character of
agricultural labor, etc.

The organic combining of industrial and agricul-
tural production into a single unified process gives
rise to important social andeconomic consequences.
The combining of industry and agriculture leads to
the further development of socialized collective
farm production, to essential changes in the inter-
nal economic structure of the collective farms, to
improving the organization of collective farms as
enterprises. The organic unification of agricul-
tural and industrial production will help to over-
come survivals of the old social division of labor
under which the countryside was economically tied
to agricultural activities only. It will bring about
radical changes in population distribution, as a re-
sult of the more rational and even disposition of the
productive forces throughout the country.

The previous distribution of production and
methods of resettling the rural population, which
were borrowed from the past, do not correspond to
present requirements and retard further develop-
ment of the productive forces in the countryside.
The establishment of large agrarian-industrial pro-
duction associations will be accompanied by a grad-
ual transformation of small population points into
big settlements of an urban type, which will pro-
vide aII of the benefits of the culture and mode of
Iife of the modern city, and combine urban comfort
with the advantages of rural life. The solution,
first of aII, of production tasks, the generat de-
velopment of tnEffive farm economies, create
the necessary conditions for this. The economic
growth of the collective farms has led, in recent
years, to a good deal of construction and improve-
ment of communal services in the countryside. In
many areas a movement is underway to reorganize
villages into settlements of an urban type. During
the reconstruction of villages on the basis of
general plans, economic and housing construction
.is, as a rule, carried out comprehensively, with an
eye to developing agricultural production. The
scale and methods of building settlements is deter-
mined in each instance on the basis of the achieved
Ievel of concentration and specialization of produc-
tion, transport facilities, natural conditions and so
on.

Therefore further improvement of the forms of
collective farm production is inseparably con-
nected with the gradual reorganization of village
life and its culture.

The combining of agricultural and industrial pro-
duction on the basis of fult-scale development of
inter-collective farm and collective farm-state
cooperation once again proves that the collective
farm-cooperative system of production has not yet
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made fuII use of aII of its opportunities. The co1lec-
tive farm production complex will fuse more and
more with state production. It is not impossible that
at a certain stage of development the unification of
industrial and agricultural enterprises within the
framework of the economic councils will prove to be
a new phase of socialization. The creation of a pro-
duction complex of this kind, embracing within an
economic administrative area all farms and all local
industry, will mal<e it possible to join together the
power resources of the area, Ioca1 industry, agri-
culture, transport, communications, etc. This will

The economic relations between town and country-
side, between industry and agriculture, are one of
the main questions of communist construction. The
development and perfection oI these relations prede-
termines the growth of the socialist economy as a
whole and a continuous rise in the material weII-
being of the working people.

Satisfaction of the people's growingneeds infood-
stuffs and other consumer goods depends uponthe level
of production, andinturnstimulates the growth of Ia-
bor productivity, and this means a further rise in
production. The task is to see to it that this interde-
pendent process occurs in a planned manner,
utilizing all the advantages of the socialist planned
system of economy. In otherwords, it is essential
that a definite proportionality between the various
branches of the national economy, and especially
between industry and agriculture, be observed in the
country's economic turnover.

In directing socialist construction, the Party is
always concerned to improve the economic ties
between industry and agriculture, between town and
countryside, thus consolidating the alliance between
the working class and the peasantry. The state has
always extended financial and economic assistance
to the developing socialist system in the countryside.
It helps the collective farms and the state farms by
supplying staffs of specialists and organizers of
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ensure the most complete use of aII local labor,
raw material, power, Iand and other resources.

Footnotes

(1) Soch., VoI. 21, p. 5q.
(2) Soch., VoI. 3, p. 20 [Allquotationsfromthe

works of Marx and Engels have been retranslated from
the Russian - Editor. ]

(3) Capitat, Vol. II, iSs+, p.ZSe [Russian edition'1.
(4) K. Marx and F. Engels, Soch., VoI. 19, p.

345.
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production. Agriculture also gets aII kinds of ma-
chines, fertilizer and other materials from indus-
try.

N. S. Khrushchev, in describing the role of
industry in the development of agriculture in his
speech-at a session of the Supreme Soviet inMarch
1958, emphasized that the leading role played by
socialist industry in the development of collective
farm production is growing each year; it is supply-
ing agricuiture with modern machinery and is giving
the collective farms enormous help in advancing
their collective economy still more.

In return for this help the collective farm pea-
santry and all agricultural workers are increasing
output and supplying the socialist cites with their
produce. This mutual exchange of products be-
tween industry and agriculture forms the main con-
tent of the process of expanded reproduction of the
socialist economy; that is why the Communist
Party is focussing its attention on the maximum de-
velopment and intensification of economic ties be-
tween industry and agriculture, town and country-
side.

The January 1961 Plenum of the Party Central
Committee noted the substantial progress made by

agriculture in the past seven years as a result of a
number of major organizational and economic meas-
ures. The total volume of agricultural output in
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1960 was 1.5 times more than in 1g83. The annual
grain crop increased by more than 3 billion
poods in the same period, and state grain purchases
grew by almost 1 bitlion poods. Meat production in_
creased 1.5 times and purchases over 2 times; the
corresponding figures for milk are 1.? and 2.8
times.

I attained in agricultural produc-
it does not meet the growing
foodstuffs and industry,s need

In the first two years of the Seven-year plan pe_
riod, industrial output has risen Z2.lVo as against
the planned L7Vo. The income of the population has
increased over the past few years by an annuaL Z4.z
biltion rubles (in the new prices), which is almost
one-third of the annual volumc of retait trade. AII
this has raised the demand for foodstuffs, and pri_
marily meat, milk and butter.

During the same period agriculture developed at
lower rates than those assigned to it in the Seven_
Year Plan. In 1959 and 1960 state purchases of
grain, sugar beet, sunflower seed and potatoeswere
considerably below the Seven-year plan estimates.
The plan for the procurement of meat, milk andeggs
was on the whole fulfilled in 1989 and 1g60, but due
to plan overfulfillment in industry and the marked
rise in th
chases di
these pro
rise in th
marlrets in the towns.

Thus in 1959 and 1960 the production and state
procurement of agricultural products did not corres_
pond to the social need for those products.

In recent years annual state purchases of grain
have averaged 2.927 biltion poods, meat _ over
7.5 million tons, milk - about 2E miltion tons, and
so on. This level no longer meets the increased
social need. The January plenum of the party Cen_
tral Committee pointed to the necessity of bringing
the annual purchases of grain up to 4.2 billion pooas,
meat - to 13 million tons, and milk _ to D0 million
tons in the next few years. This state order re_
quires that large scale measures for the further
advancement of farm production be carried out. The
Plenum indicated the necessity:

of strengthening further the material and techni-
cal base of agricultural production, and, in this con-
nection, of improving the proportions between the
development of industry and agriculturel

of maximum utilization of the reserves available
in the collective and state farms in order to in_
crease the output of all kinds of farm produce and,,
to that end, to raise the level of agricultural leader_
ship;
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of improving the system of supplying the collec-
tive and state farms with machinery and other
means of production, and of perfecting the system
of state purchases of farm*produce.

One of the major aspects of the economic rela-
tions between industry and agriculture is that, as
heavy industry continues to expand, the material
and technical base of agriculturat production is
systematically consolidated and develops, and the
technical equipment of agricultural Iabor increases.

Within the past seven years alone, the fixed pro-
duction capital of the collective and state farms
(i.e., buildings, structures, farm machinery, vari-
ous kinds of equipment) has almost doubled. As of
January 1, 1960, the value of this capital was 41.g
billion rubles (in the new prices). The power re-
sources of agriculture increased 1.6 times in the
same period; fleets of tractors - 1.0 times; auto-
mobiles - 2.5 times; use of electric power - 3
times.

Thus agriculture has at its disposal substantial
material and technical resources. However it lags
considerably behind the other branches of the na-
tional economy in terms of the fixed productive cap-
ital, the power and technical resources with which
its labor is supplied, and this is reflected in the
rates of development of agricultural production.

The January Plenum of the party Central Com-
mittee acknowledged the necessity of allocating
additional capital investments for the development
of agriculture and those branches of industry that
service it - the production of tractors, farm ma-
chinery, mineral fertilizers, and building materi-
als. The aim is to strengthen the material and
technical base of agriculture in the shortest possi-
ble time, and, on this basis, to achieve a rapidrise
in agricultural production.

At a time when the socialist economy is develop-
ing rapidly, when heavy industry has made a great
advance and is growing at high rates, more fund,s
can be directed towards the development of agri-
culture without detriment to further industrial
growth or the consotidation of the country,s de-
fense.

Considering that a number of branches of indus-
try have overfulfilled their Seven-year plan targets
substantially, the Plenum of the party Central Com-
mittee noted that it would be advisable to maintain
the subsequent growth of heavy industry at the
rates set in the Seven-year plan, so that the funds
accumulated as a result of overfulfillment of the
Seven-Year Plans can be channeled for the develop-
ment of agriculture and those branches of industry
that service it. This wiII improve the relationship
of the rates of development in agriculture and
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industry, and ensure a further advance of the na-
tional economy as a whole.

In directing additional capital investments into the
development of agriculture, the Party and Govern-
ment point out the necessity of using them effective-
Iy. Plans for capital outlays in agriculture must
reckon with the specific features of agricultural pro-
ductionl it is more difficult and complicated in this
area than in any other to determine and substantiate
the most rational use of capital investments. But
the general principle for planning capital invest-
ments for aII branches'of the economy remains that
resources must be channeled for those measures
which wiII yield the greatest effect in the shortest
time.

The correctness of this principle has been bril-
iiantly demonstrated by the development of vast
expanses of virgin and long fallow lands in Kazakh-
stan and the eastern areas of the Russian Federa-
tion. Between 1954 and 1960, 41 million hectares of
new lands were brought under cultivation in our
country, 44 billion rubles of state qapital invest-
ments having been allocated for that purpose. Dur-
ing the deveiopment and cultivation of those new

tands, the entire capitai investment was fuiiy repaid
just from the saie of the marketable grain grown

there, and there was a net income of over 32 billion
rubles. At present 4O7o of. the country's total grain
supply comes from the virgin lands.

The point was made at the January Plenum that
the problem of irrigating and draining millions of
hectares of new lands must be solved on the same

scale as the development of the virgin and long fal-
low lands. That is why the Party believes that the

additional funds channeled for the development of
agriculture must be used primarily for irrigation de-
velopment in Central Asia, the southern part of the

Russian Federation, the Volga area, the southern
area of the Ukraine, the Trans-Caucasian republics,
and also for the reclamation of marshy and ex-
cessively moist lands in the non-black soil belt of
the RSFSR, the forest lands in the llkraine, in Bye-
lorussia, Lithuania, Latvia and Estonia. Irrigation
and drainage of now practically unused lands wiII
make available for cultivation millions of hectares
of the most fertile soil, on which the output of such

valuable farm products as cotton, riee, maize, meat,
milk, butter, wool and so on can be sharply in-
creased.

Although there are a variety of machines on the
collective and state farms, many jobs are still not
mechanized today. Even in grain production, which
is most highly mechanized, a number of jobs are
done by hand. Comrades Gitalov, Manukovsky and

other participants in the January Plenum noted that
suitable machines have not been designed as yet for
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the comprehensive mechanization of animal hus-
bandry, as weII as maLze, sugar beet and potato
growing.

It is urgent, as the decision of the January Ple-
num noted, to introduce farm machines working on

electric drive, to raise sharpiy the output of power-
ful tractors with higher speeds and the implements

and reclamation work in mountainous areas'
The P1enum noted the need for stepping up the

comprehensive mechanization of all branches of

agriculture, and instructed the organizations con-

cerned to draw up a state plan for this work, the

object being to accelerate it as much as possible
and to complete it in the main during the current
Seven-Year PIan period so as to go over in a few
years to a production line technology of cultivation,
harvesting, and post-harvest processing of the

major farm croPs.
Achievement of comprehensive mechanization of

electrification of agriculture, envisioning the in-
clusion of collective and state farms on a broad
scale in the state power system and the construc-
tion of large rural electric power stations' This
wiil greatly increase the possibilities for electrify-
ing and mechanizing agricultural production'

bne of the most important and urgent tasks is to
greatly increase the production and delivery to
agriculture of mineral fertilizers, herbicides, toxic
chemicals and other chemical substances' Accord-
ing to the Central Statistical Administration of the

USSR, 51.7 kg. (in standard types) of mineral fer-
tilizer were applied per hectare of arable land in
the Soviet Union in 1959, as compared with the US

figure of 163.5 kg., the British - 646.7 kg', the

French - 4OE kg., and the West German -- 389 kg'
Those countries also have higher yields of farm
crops. The data of research institutions and the

besl farms show that when certain quantities of

mineral fertilizer are used, an average grainyield
of 25 to 30 centners per hectare is possible, as

against the present 10 to 14 centners.
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To secure such a yield, the production and de-

Iivery to the farms of mineral fertilizer must be
increased approximately 4 times during the current
Seven-Year Plan period. This wiII require addi-
tional investments for the development of the miner-
aI fertilizer industry. In planning the Iatterrs
expansion, the requirements of the farms with re-
spect to the quality of fertilizer must be kept in
mind, and the additional allocations must be used in
such a way as to meet those requirements. The fer-
tilizers' effectiveness must be raised and the amount
of labor and resources that are expended in their
utiiization must be reduced by increasing the output
of high-eoncentrate and complex fertitizers. It is
enough to point out that only 18 or 1970 of super-
phosphate is phosphorous acid, while the rest is just
ballast. If we get rid of the ballast, considerable
amounts of labor and money expended on the trans-
portation of the fertilizer and its application to the
soil can be saved.

The aim of the Party and Government in chan-
neling large sums for the expansion of those bran-
ches of industry that service agriculture is not only
to ensure the effective use of the new capital invest-
ments, but also to see to it that the production capa-
cities already available in those industries are
utilized to the best possible advantage.

A sharp increase in the output of aII kinds of farm
produce can be achieved if, along with increased
supplies of technical equipment, mineral fertilizers
and other means of production, everything, aII the
available reserves and potentialities of the collec-
tive and state farms are mobilized and used. This
will increase the state's resources of foodstuffs and
raw materials and wiII help expand the economic
ties between the town and countryside and strengthen
the socialist economy as a whole.

We have a great many advanced collective and
state farms and collective and state farm workers
who, by their brilliant results in organizing produc-
tion, are showing all workers in agriculture how to
get high labor productivity and abundant output.
Comrade N. S. Khrushchev has apily named them
our 6beacons,'who are lighting the way to the gen-
eral growth of agricultural production. The task is
to apply advanced methods of organizing production
on a wide scale in aII the collective and statefarms,
and to place trese methods in the hands of literally
all farm workers. To reach that goal, agricultural
Ieadership must be improved and the planning of
agricultural production perfected still more.

The January Plenum pointed up the need for draft-
ing concrete measures aimed at increasing the out-
put of farm produce in the near future, beginning at
the bottom, from the teams and sections to the
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collective and state farms, and involving collective
and state farm workers and agricultural specialists
in this undertaking on a wide scale. It instructed
the Party central committees and the councils of
ministers of the union republics to direct thiswork.

These instructions of the Plenum were aimed at
the further development and perfection of a system
of planning agricultural production. They provide
for the drafting of a broad program for agricultur-
aI development, based on the targets set for the
sale of the basic farm products to the state and on
the possibilities of each farm.

The Party Central Committee and the USSR
Council of Ministers have been instructed to gen-
eraLize these measures into a single program for
the development of agricultural production up to
1965.

The characteristic feature of the projected pro-
gram for the further development of agricultural
production is the extensive introduction ofadvanced
methods of organizing farm production in the col-
Iective and state farms, and the ma:<imum utiliza-
tion of the reserves and potentialities of every
farm so as to eliminate, in the shortest possible
time, the gap between agricultural output and the
country's growing needs for agricultural products
and to overtake and surpass the United States in
per capita output of the main farm products in the
next few years.

The attention of the Party and the people is
concentrated primarily on the further development
of grain farming as the basis of all other branches
of farm production, including animal husbandry.

The most important way of increasing our coun-
try's grain supply, and the most reliable means of
strengthening the feed resources of animal hus-
bandry, is to extend the sown area and raise the
yield of the maize grown for grain. To that end,
high yields of maize grain - at least 50 centners
per hectare - must be obtained from large areas
this year and in subsequent years.

Grain output is also being increased by bringing
new Iands under cultivation and raising the yield of
grain crops in the virgin lands. During the remain-
ing years of the Seven-Year Plan more than 8
million hectares of virgin lands are to be brought
under cultivation, mainly for grain crops. At the
same time it is one of the most important tasks of
the collective and state farms in the virgin land
areas to introduce a scientific system of farm man-
agement, improve farming methods and so raise
the yield of their grain crops.

Great possibilities for raising grain output are
available to the collective and state farms of the
non-black soil belt and other areas of the country.
The average yield, over many years, of winter
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crops grown on the sort-testing fields of the non-
black soil belt is 22to 25 centners per hectare,
and of spring grain - 20 centners. This indicates
that the collective and state farms of the zone can
radically raise their yields of grain and other crops
by introducing advanced technology and organization
of production. The pressing task before the cotlec-
tive and state farms of the zone, as weII as of other
parts of the country, is to substantially increase
their output of leguminousand cereal crops, and es-
pecially buckwheat.

Maximum development of the grain economy pre-
supposes further increases in the output of the
technical crops - cotton, flax, sugar beet, and oil-
bearing plants - and vegetables, potatoes and other
farm products.

A marked rise in the output of grain wiII serve as
a basis for the rapid development of animal hus-
bandry. The present level of production of livestock
products cannot satisfy the country,s needs in meat,
milk, eggs and other products. Whereas the USSR
has approximated the American level for per capita
output of milk, and has overtaken it in butter output,
our output of meat is only SOVo of. the American
IeveI.

During the first years of the Seven-year plan,
animal husbandry did not develop as quickly as the
plan estimates projected. It will have to make up
for this omission in the remaining five years, and
succeed in unconditionally fulfitling the plan targets
for the development of animal husbandry. This
means an increment of at least 1r500,000 tons of
meat and at least 8r?00,000 tons of milk a year.

Estimates show that to reach the Seven-year plan
targets for output of meat and milk, an average
annual increase of at least 3 million head of cows
must be secured in the years that remain and, by
the end of 1965, a total of 50 million head.

The measures outlined also call for the develop-
ment of hog raising, greater output of poultry meat
and eggs, and the development of sheep raising.

However, increasing the number of all kinds of
Iivestock, and raising their productivity and thus
obtaining the necessary amount of meat, milk, eggs
and wool, are all problems ttrat turn on the problem
of fodder.

At the present time most collective and state
farms produce totally insufficient amounts of fodder
for their livestock, and the composition of the feed
is often unsatisfactory. The protein content of the
fodder rations usually does not exceed 6070 of the
scientific standard. Given this situation, too much
fodder is often used. For instance, in 1960 the col-
Iective and state farms used about twenty million
tons of fodder units more than they should have for
what they produced because of the protein deficiency
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of the fodder; with the extra fodder they could have
produced another two million tons of meat (inliving
weight). AII of this indicates that the collectiveand
state farms must work not only for more fodder
but also for better quality fodder.

As the zonal agricultural conlerences demon-
strated, the fodder problem must be solved cre-
atively on the basis of the concrete conditions pre-
vailing in each farm and the correct organization
of production. OnIy if the collective and state
farms introduce widely a scienti-fic system for con-
ducting their economies can they successfully solve
such tasks as extending and improving the produc-
tion of maize for grain and silage and sugar beet
for fodder, increasing the area and raising the
yield of leguminous crops rich in protein, and of
animal and perennial grasses. Such a scientific
system will taire into consideration all aspects of
the organization of production: the line in which
the farm is s'pecializingl correct coordination of
its main and secondary branchesl agrotechnical
and zootechnical measures; the machinery system
and their effective utilization; the organization and
payment of labor; wide application of scientific
advances and progressive methods, etc.

The experience of the leading state farms shows
that specialization, and the concentration of pro-
duction that goes with it, permit a faster and more
effective introduction of comprehensive mechaniza-
tion and advanced technology, a sharp rise in labor
productivity, Iower production costs, and a greater
output of products per unit of Land.

The specialized grain and vegetable state farms,
the poultry farms, and the state and inter-collec-
tive farm enterprises set up for fattening livestock
are good examples of this. Dairy state farms are
being established to supply the people of the large
cities and industrial centers with cheap fresh milk.
At the present time the gtate farms account for
over 40Vo of the marketable prod.uce of agriculture.
This puts a great responsibility on the workers in
the state farms. The state farms wiII continue to
develop immeasurably as advanced agricultural
enterprises which show the collective farms how to
organize production scientifically.

Many examples of efficient organization of pro-
duction in the collective farms and inter-collective
farm enterprises can be cited.

As a rule, in the Iarger collective farms where
production is better organized, a larger output of
produce per unit of land area is accompanied by a
rise in marketable produce, larger allocations to
the indivisible funds and a marked increase in the
farmers' pa.y for their work. This can be illus-
trated by the results of the economic activity of the
Thaelmann and Gastello collective farms in the
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Minsk district of the Byelorussian SSR, comparing
them with the average indices for collective farms
in the Minsk District. The figures are presented in
the foilowing table (inVo of. the average indices for
the collective farms of the Minsk District):

Thaelmann
Collective

Farm

Gastello
Collective

Farm

Gross output per 100
hectares of arable
Iand

Marketable output per
100 hectares of
arable land

Allocations to indivi-
sible funds per 100
hectares of arable
land

Cash Pay for Farmers'
Work

161

195

196

124

106

107

116

L2L

By comparing the figures for the Thaelmann and
Gastello collective farms, one can see that the 1evel
of cash pay depends on the outputofmarketable pro-
duce per unit of land.

More profound analysis of the economic results of
the work of these collective farms shows that the
size of allocations to the indivisible funds and the
Ievels and relationship between payments in cash
and kind for the farmers'work are influenced both
by a rise in marketable produce and by other fac-
tors, in particular, the structure of material ouilays.

By way of illustration, Iet us examine the inlluence
of the fodder structure on.the level of material out-
Iays. In 1959 the Gastello Collective Farm used
considerably more fodder per unit of livestock pro-
duce, due to the low protein content of the feed, than
did the Thaelmann Coilective Farm. This resulted
in high production costs and made the livestock
branch of the farm operate at a loss, whereas the
profitability of animal husbandry at the Thaelmann
Coltective Farm was 4070. If the Gastello Collective
Farm had used its fodder supply at the same rate as
the Thaelmann Collective Farm, it would have ob-
tained 85,000 rubles worth of additional produce and
would have almost caught up with the Thaelmann
Collective Farm for profitability of animal husban-
dry.

The example of the Gastello Collective Farm
shows that, given more efficient farm operation and
a correct combination of branches, good resultscan
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be obtained without any additional outlays in de-
veloping the collective economies of the collective
farms, both in terms of accumulations and of
remuneration for the collective farmers' work. It
follows that these and many other collective farms
must be helped more quickly to work out andintro-
duce scientific systems of running their economies
and to correctly organize and pay for the farmers'
work.

In his speeches at the zonal conferences, Com-
rade Khrushchev repeatedly stressed that there
were marked shortcomings in the organization and
remuneration of collective and state farm labor,
and that they retarded the growth of labor produc-
tivity in agriculture. "We must establish a system
of payment for workr' he said, (not only according
to work done, but also according to the quantity
and quality of the produce obtained.' The organiza-
tion and remuneration of labor must stimulate the
struggle for high rates of development of agricul-
tural production and contribute to its continual
progress. A system of supplementary payment for
work must play an important role here. Proposals
must be drawn up concerning the principles of
additional pay for work in the collective and state
farms for overfulfillment of output plans and im-
provement of quality,

Thus the further advancement of agricultural
production requires the implementation of a whole
series of technical and organizational measures
which take into consideration the natural and eco-
nomic conditions of the areas and of each individual
farm, that is, the organization of production on sci-
entific foundations. "The organization of agricul-
tural production must be placed on a more solid
scientific foundationr' Comrade Khrushchev
stressed at the January Plenum of the Party Cen-
tral Committee.

Given the situation, agricultural specialists
must function not as advisers or consultants, but
as organizers and technical directors of produc-
tion. Research institutions, experimental farms,
and agricultural scientists have just as important
a role to play.

The main agricultural bodies in the localities
must be the experimental farms, established as a
rule on the leading state farms. By their example
in rationally organizing production, these farms
can exert an influence on the collective and state
farms around them which wilt be far better and
more fruitful than any administrative interference
could possibly be. It is the duty of the experi-
mental farms to generalize the experience of the
best farmers and, by their activity, to help intro-
duce scientific achievements and progressive
methods in the collective and state farms of the
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area. Under these conditions, the functions of the
USSR Ministry of Agriculture are also changing radi-
caIIy.

The decisions of the Party Central Committee and
the USSR Council of Ministers on the reorganization
of the USSR Ministry of Agriculture carefully state
the new principles for directing agriculture. The
Ministry of Agriculture, instead of being an adminis-
trative apparatus for running agriculture, which it
has been for many years, must become a center for
the scientific organization of agricultural produc-
tion.

The main functions of the Ministry and the local
agrlcultural bodies under the new conditions are to
direct the work of the agricultural research institu-
tions and experimental farms, to advance agricul-
tural science, to study and generalize progressive
methods, to introduce into production on a wide
scale the achievements of science and the experi-
ence of leading farm workers, and, to train spe-
cialists for the collective and state farms.

With the help of the scientific institutions and
experimental farms, the USSR Ministry of Agricul-
ture will draw up recommendations for the collec-
tive and state farms on the technology and organiza-
tion of production, systems of running the farms,
the introduction of progressive forms of organizing
and remunerating labor, etc. A11 of this wiII give
the activity of the Ministry a vigorous, effective
character and increase its*influence on production.

One of the most important prerequisites for the
further advancement of agricultural production is
an improvement in the conditions and system of ex-
changing industrial and agricultural products. The
prices for industrial and farm goods play an im-
portant role here. The interrelated and interdepen-
dent development of agriculture and industry, the
distribution of the national income, the consolidation
of the alliance of the working class and peasantry -
all of these things depend on prices. The level of
sales prices on manufactured goods and purchase
prices on farm products influences the rate of in-
dustrial and agricultural development, the incomes
of the collective farmers and farms, the level of re-
tail prices, and, consequently, the material standard
of life of aII of the Soviet people. Therefore in its
price policy the Party is guided by the necessity of
protecting both the interests of the state and the
personal interests of all groups of working people.

In 1958 uniform prices for farm produce, differen-
tiated only for the zones, were established. At the
time uni-form prices were also introduced fortrac-
tors, farm machines, spare parts, fuel, fertilizers
and other industrial commodities used in agricul-
tural production. These measures considerably
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improved the proportions of exchange of the main
agricultural products for farm machinery and other
industrial goods needed in agriculture. This made
the proportions of product exchange between agri-
culture and industry substantially more advantage-
ous for Soviet agriculture than is the case in the
United States. For example, in order to buy acater-
pillar tractor an American farmer must sell three
or four times the amount of basic farm products
(grain, meat, milk) as our collective farms have to
sell for the purpose, and to buy a truck - two and
three times as much. About the same difference in
ratios exists in the purchase of mineral fertilizers.
This data emphasizes the advantageous conditions
that exist for the development of agriculture in the
USSR as compared with the USA.

It must be noted however that, due to the inade-
quate rates of agricultural development and low
Iabor productivity, the cost of production is still
high in many collective and state farms. This
lowers the effectiveness of the newprices estab-
Iished for farm produce. Thus, for example, the
high cost of production of livestock products means
that in many collective farms the receipts fromthe
sale of those products merely covers the outlays
entailed in their production; in a number of cases
they do not even cover outlays. Such a situation
Iowers the material incentive of the collective
farms and their members. It would be wrong to re-
solve this problem mechanically by raising prices
on farm produce. The state purchase prices for
the products of the collective farms and the de-
Iivery prices for the output of the state farms are
being, and wiII be, perfected primarily by im-
proving the relationship between prices for indi-
vidual kinds of produce and not by direct price in-
creases. Higher prices for farm produce entail
changes in retail prices and affect the real incomes
of the working people. Other methods mustbeused
to improve the conditions of product exchange be-
tween industry and agriculture.

In order to cut outlays and raise the material in-
centive of the collective farms and their members
in increasing agricultural production, the govern-
ment has decided to reduce the prices of industrial
products that are used in agricultural production,
and also to exempt 80Vo of collective farm receipts
from livestock products from income taxes. In
addition, prices for trucks have been reduced by
l7%o, for tractors - 97o, for other agricultural ma-
chines - 4.370, for spare parts for tractors, trucks
and farm machines - on average, 40V0, and for
gasoline - 40V0. AII of this wiII reduce the expen-
ditures of the collective farms by the sum of
869,000,000 rubles per year and will substantially
reduce costs of production. This state assistance
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is expected to encourage every collective and state
farm to draw on all its availabte reserves to raise
output and thus reduce costs of production and in-
crease its profits.

An equally important means of consolidating the
economic ties between industry and agriculture in-
volves the system by which the collective and state
farms are supplied with machines, spare parts,
mineral fertilizers, and other materials and techni-
cal means, and also the purchase and procurement
system for farm products.

The system by which the collective and state
farms have until recently been supplied with trac-
tors, farm machinery, mineral fertilizers and other
materials does not take adequate account of the
needs of agricultural production. Orders were not
placed with industry for the production of the neces-
sary machines, while collective and state farms
were supplied with tractors and other machineswith-
out consideration for local conditions or the specific
features in the development of various branches of
agriculture.

The 3S 
e I'khoztekhni]<a" I Agricultural Technicai

Supply] societies now being set up on instructions
from the Plenum at the center, and in the republics
and regions, wiII act as intermediaries between the
collective and state farms, on the one hand, and the
industrial enterprises, on the other. They wiII
determine the needs of the collective and statefarms
for tractors, farm machines, fertilizers and other
materials and, throughthe USSRState Planning Com-
mittee, place orders with industrial enterprises.
Ihey will sell the collective and state farms the
necessary machines in accordancewith the planned
volume of production and the funds allocated. Thus
the aSel'khoztekhnika" society will place orders
with industry and will receive from it all of the ma-
chinery spare parts, fertilizers and other materi-
als for agriculture; at the same time it will act as a
trading organization supplying the collective and
state farms, on a cost accounting basis, with a1l of
their materials and technical equipment, and or-
ganizing the maintenance and use of the macinery.
The system of supplying the collective and state
farms with machinery and other material and tech-
nical resources through the sSel'khoztekhnika"
society is democratic in character. This is ex-
pressed not only in the fact that councils are being
created under the sSel'khoztekhnika" societies,
made up of representatives from the society itself,
the collective and state farms, and the leadingfarm
machinery plants, but also in that the direct contact
between agricultural and industriai personnel will
result in greater recognition of the interests and
needs of both agriculture and industry. Such a sys-
tem of supplying machinery for the farms permits a
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more correct determinationof what kind of ma-
chines, and in what quantities, are needed by the
collective and state farms in different areas of the
countryl the system makes it possible to take
greater account of the specific production condi-
tions of different types of agricultural production,
and, on this basis, to place orders with industry.
At the same time, mutual control is established
over the demands made by collective and state
farms on industry and on the fuLfillment of the de-
mands by industrial enterprises. Moreover, both
the collective and state farms and the enterprises
will have an interest in the activity of the oSeI'-
khoztekhnika" society. Thus, in the sphere of cir-
culation a direct influence wiII be exerted on
production both in agriculture and industry, and
therefore on the working and living conditions of
the people engaged in agriculture and industry.

Improvement of the procurement system is an
important means of developing agricultural produc-
tion further and of meeting the growing needs of
the population and industry for the products of
agriculture.

Serious defects existed in the system of pro-
curing farm products until recently. Many pro-
curement organizations were engaged in purchasing
farm products from the collective and statefarms,
without proper control by the state over their work,
and without unified direction. As a result the busi-
ness relations of the collective and state farms and
the industrial organizations which received the
products of agriculture were not properly coordi-
nated. Procurements were often made without re-
gard for the long range development of agricul-
tural production.

The January Plenum cal.Ied attention to the need
for reforming and improving the organization of
state purchases of farm products, so that procure-
ments will become a means of extending and
strengthening the ties between agriculture and in-
dustry, wiII ensure a planned organization of busi-
ness relations between the collective and state
farms, on the one hand, and the industrial enter-
prises engaged in processing farm products, on the
other, and so that purchases are based on a con-
sidered disclosure and substantiation of the needs
of the population and of industry for farm products,
and a coordination of these needs with the possi-
bilities of agriculture.

Accordingly the Party Central Committee and
IISSR Council of Ministers adopted a decision on
the reorganization and improvement of state pur-
chases of agricultural products, and set up the
State Procurement Committee to organize and man-
age purchases of farm products.

It was established by this decision that farm
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products must be realized through contracting, that
is, in agreements by the procurement organizations
and enterprises with the collective and statefarms.

The contract system mal<es it possible to tal<e
account of the interests of the contracting parties
and, on the basis of concrete analysis of the possi-
bilities of farm production and more exact estimates
of the needs of the population, to ensure that the
state will get the required amounts of produce. This
system provides for mutual obligations on the par-
ties: on the collective and state farms as concerns
the sale of a definite amount, quality and assortment
of farm producel on the proc,urement organizations
and the enterprises as concerns the timely ac-
ceptance of the produce, payment for it according to
established prices, timely cash advances (credits) in
definite amounts, and also help to the collective and
state farms in organizing production and transport-
ing produce to the delivery points and enterprises.

The government decision notes that the contracts
shall be based on the state purchase plans and the
long-term plans for the development of collective
and state farm production, and that they sha1l appty
for two to eight years, sectioned by years. The
conclusion of contracts must, according to the de-
cision, be preceded by a study of the condition of
production in the collective and state farms, by pro-
found and comprehensive checks on the production
and purchase plans, and by the elaboration of
measures for the ful-fillment of the purchase plans.
This will increase the influence of purchases on the
development of agricultural production.

The organization of procurements of farm prod-
ucts on the basis of agreements (contracts) calls
for radical changes in the planning of such procure-
ments. The planning bodies must provide in the
state plans for purchases not according to groups
of products (grains, oils, meats) but according to
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each type of product; they must establish purchase
targets not for Iegumes generally, say, but for
peas, kidney beans and so on; not for fats in gen-
eral, but for the types of oil bearing plants; not for
meat in general, but for beef, pork, poultry, etc.
The plan targets for purchases must take into con-
sideration zonal differences and be well substan-
tiated both with respect to meeting the need for
agricultural products and in terms of considering
the prospects of the development of production.

t+*
The additional allocations of funds for capital

construction and for the technical equipment of
agriculture will broaden and strengthen the mate-
rial and technical base of collective and state farm
production. A higher Ievel of leadership in agri-
culture wiII make it possible to utilize the reserves
available in the collective and state farms more
effectively, to better direct the initiative and ac-
tivity of the farmers in the broad application of
scientific achievements and progressive methods
in production, and to raise the farmers' material
incentive to increase output of agriculturalproducts.

In turn, reorganization of the system by which
machinery and materials are supplied to the collec-
tive and state farms and improvement of the pro-
curement system will improve the organization
and the conditions for the exchange of products be-
tween industry and agriculture, and strengthen the
influence of such economic levers as prices and
credits on the development of agricultural production.

AII these measures are aimed at the further ex-
pansion of economic ties between industry andagri-
culture, between town and countryside, this being
the decisive condition for the further growth of
agricultural production and for improving the mate-
rial well-being of the working people of town and
countryside.
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THE INFLIIENCE OF TECHNICAL PROGRESS ON

The Draft Party Program, on the basis of a
generalization of new phenomena in the development
of imperialism, shows that, at a time when mankind
is entering the period of its greatest scientific and
technical revolution, capitalism on the whole is in-
creasingly restricting the growth of the productive
forces. Technical progress in societies dominated
by monopoiy capital is turned against the working
people and sharpens the antagonism between labor
and capital.

The contemporary achievements of science and
technology, which enable mankind to produce ever
greater amounts of material values with ever
smaller outlays, create for capitalism a tangle of so-
cial and economic contradictions which it cannot
solve. The laws of capitalist reproduction are in
conllict with the laws governing the development of
technology. As the Draft Party Program points out,
sthe relations of production under capitalism are
much too narrow for the scientific and technical
revolution. Socialism alone is capable of effecting
this revolution and of applying its fruits in the
interests of society.'

The influence of technical progress on capitalist
reproduction and the contradictions which the de-
velopment of tebhnology encounters under capi-
talism are fully revealed in the process of creating
the.national income. They are expressed most
strikingly in the dynamics of the national income of
the United States, the capitalist country with the
highest economic and technical development.

Calculations of the physical volume of the US na-
tional income over long periods are available in
Soviet economic literature. But the dynamics of the
physical volume of the national income in itseU only
reflects the movement of the mass of material
values, one part of which goes for consumption, the
other part for accumulation. Yet for a characteriza-
tion of the process of creating the nationat income it
is not only the growth rate of its physical volume

The author is Deputy Director of the Laboratory
for the Application of Mathematical Methods in Eco-
nomic Research of the USSR Academy of Sciences.
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CAPITALIST REPRODUCTION

which is important, but also its movement as mag-
nitudes of newly created value. In capitalist so-
ciety the direct aim and driving force of the capi-
talist mode of production is not the satisfaction of
human needs, but the production of surplus value.
Capitalists are by no means indifferent aboutwhich
factors expand production. They are interested
only in those sources of increasing the physical
volume of the national income which at the same
time ensure a growth of the mass of newly created
value.

The magnitude of the national income as the sum
of all newly created values is determined by the
working time (or the number of man-hours) ex-
pended in the course of the year for the creationof
material output. (1) The number of man-hours
actually worked in the sphere of material produc-
tion is calculated by multiplying the average num-
ber of persons employed in the productive sphere
by the average length of the work week. To deter-
mine the number of people employed in the produc-
tive sphere in the United States after 1929, we
used American statistics of average employment
by branches of social production published in the
Survey of Current Business. We accept without
correction the official indices of employment in
agriculture, forestry, fishing, the mining industry,
contract construction and the manufacturing indus-
try, as well as the data on the number of people
engaged in repair jobs and production and technical
services. In other branches which cover both the .

productive and non-productive spheres we calculate
only the people engaged in material production. (2)

Official American statistics give employment by
branches of social production of the United States
only after 1928. The number employed in the
sphere of material production for earlier years is
determined on the basis of estirnates of one of the
American research centers, the National Industrial
Conference Board. To determine the average num-
ber of man-hours actually worked in the sphere of
material production for a certain period of time,
for example, a week, it is necessary to multiply the
average number employed in branches of material
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production by the average number of work hours for
that period. Unfortunately, owing to the Iack of the
corresponding data, it is impossible to determine
exactly the average number of work hours for the
entire sphere of material production in the USA.
However, the information available for a number of
years makes it possible to establish that the average
weekly number of man-hours worked in the manu-
facturing industry and in the entire productive
sphere in the United States are directly proportional
magnitudes. Hence we wiII not violate truth if we
consider the data for the manufacturing industry an
index of the average weekly number of work hours
in the entire sphere of material production in the
United States. The change in the number of man-
hours worked in the productive sphere in the United
States in two periods (1900-1929 and 1929-1957) is
given in Table 1.
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Iabor needed to operate them. The higher the labor
productivity, the larger the mass of means of pro-
duction which can be operated by the same quantity
of living labor. Usually the growth rates of these
truo interrelated magnitudes - Iabor productivity
and the technical composition of capital - are not
the same. In the 19th century, the century of steam
power, the development of the productive forces
was such that the technical composition of social
capital increased faster than average labor produc-
tivity, that is, the mass of means of production
operated by the given quantity of labor grewfaster
than the volume of output. There was an increase
not only in the mass but also in the value of the
means of production per given quantity of living Ia-
bor.

Let us see how the relationship between the
growth rates of labor productivity and thetechnical

Table 1

Year

Average weekly
number of man-
hours worked

(millions)

Average weekly
number of man-
hours worked
(in 7o of 1929) Year

Average weekly
number of man-
hours worked

(milIions)

Average weekly
number of man-
hours worked
(in 70 of 1929)

1900
1909
1910
191 I
1 920
1 923
1929
L929
1933
1 937
1939
1940

1,050
1,336
1,397
L,294'
11342
L,3L1
1,317
L,255

855
1,052

980
1,031

79.7
101.4
106.1

98.3
101.9
100.0
100.0
100.0

68.1
83.8
78.1
82.2

1 943
t947
1948
1 949
19 50
19 51

19 52
19 53
19 54
19 55
19 56

1,51 7

1,338
1,347
L,249
L,327
1 r387
1r399
Lr42o
1,330
1,398
L,4L5

1 20.9
1 06.6
107.3

99.5
105.7
110.5
111 "5
11 3.1
106.0
LLI.4
t72.8

The data in Table 1 indicates that since the sec-
ond decade of the present century the number of
man-hours expended for the production of the na-
tional income practically stopped growing. This
means that the expansion of the physical volume of
US national income proceeded mainly through the
growth of output per man-hour, that is, by raising
the productivity of labor and increasing its intensity.
This is apparent from the table shown on the top of
the following page.

An increase in labor productivity is always ac-
companied by a growth in the technical composition
of capital - the relations between the mass of
applied means of production and the quantity of

composition of capital in the United States is
changing under the influence of technical progress
in the 20th century. Here we are first of all inter-
ested in the change in the value of the means of
production as a result of the rise in labor produc-
tivity.

The growth of labor productivity exerts a dual
influence on the magnitude of the value of the means
of production used with the given quantity of labor,
that is, on the capital per unit of labor. On the one
hand, it rises through an increase in the mass of
means of production as the technical composition
of capital grows. On the other hand, it declinesas
labor outlays for manufacturing the means of
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Table 2

Growth in the Ph sical Volume of the Annual Product Greater
-Hour

t The physical volume of the annual product for the period after 1929 is calculated
as the sum of the end material product, material outlays in the sphere of ser-
vices and the increase in stocks in unchanged prices (U. S. Income and Output,
1958, pp. L26-L27). The method of calculating the material outlays in thesphere
of services was described in Mirovaia Ekonomika i Mezhdunarodnye Otnos-
heniia, 1959, No. 11. The physical volume of the annual product of the US forthe
earlier period was calculated on the basis of data provided by S. Kuznets, Na-
tional Product Since 1869, New York, 1946.

r* 1900.
*r.t 1910.

production declines. That is why the value of these
means of production changes in direct proportion to
the rise in the technical composition of social capi-
tal and in inverse proportion to the rise of average
labor productivity in Department I of social produc-
tion. This dependence can be expressed in the
formula S = E.: P, where S iS the value of the means
of Y Y production used, W is their physical
volume, Y is the newly created value which serves
as an index of outlays of living labor, and P is the
productivity of Labor in Department I.

It follows from this formula that if the capital per
unit of labor (for example, calculated per man-hour)
rises, the technical composition of social capital in-
creases faster than the average labor productivity
in Department I. And, on the contrary, if it de-
clines the technical composition of social capital
rises more slowly than the average labor produc-
tivity in Department I.

Consequently, to determine the change in the rela-
tionship of the growth rates in the technical com-
position of capital and labor productivity in

Department I, it is sufficient to determine the
change in the value of the means of production
operated by a unit of labor. It is made up of the
value of fixed and circulating capital. The value of
fixed capital per average unit of Iabor is deter-
mined by dividing the aggregate value of all pro-
duction buildings, machinery and equipment func-
tioning in the sphere of material production by the
sum of newly created value. Owing to the absence
of direct data on the value of the fixed capital em-
ployed in the United States, we use the estimated
data of R. Goldsmith on the component parts of the
national wealth of the United States. From it we
select and summarize the data on economic struc-
tures and equipment. The obtained result will ex-
ceed the actual volume of fixed capital functioning
in the sphere of material production, since it in-
cludes the fixed capital in the non-productive
sphere (except houses) and the unemployed produc-
tive capacity. In the period under consideration
the mass of buildings and equipment of a non-
productive nature increased with disproportionate

Year

Physical volume of an-
nual product without
the raw materials

used from the inventories
of previous years*

Average
weekly

number of
man-hours

worked

Output
per

man-
hour

Growth of physical
volume of arurual
product through
greater output
per man-hour

1 894-1903
1 904-191 3

1923
1929
1939
1 943
1956

36.8
53.7
80.5

100.0
100.8
1 53.0
219.6

79.7**
1 06.1t+*
100.0
100.0

78.1
120.9
1t2.8

46.2
50.6
80.5

100.0
L29.1
126.6
L94.7

20.7
100.0
100.0
100.0

3.8
100.0
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rapidity. That is why in our calculation the growth
in the value of fixed capital is somewhat overstated.
But, as welshall see below, such a distortion can-
not affect the final conclusions.

As Table 3 shows, in the period of the general
crisis of capitalism there is a decline in the value
of fixed capital per average unit of labor. Of course
if we were able to exclude from these calculations
property of a non-productive nature and unemployed
productive capacity, the long-term trend reduction
in capital per unit of labor would be expressed more
distinctly, and its indices would not rise in years of
crises and depressions and fall in war years, as
shown in the table.

PROBLEMS OF ECONOMICS

existing equipment, requiring relatively small capi-
tal investments, increase productive capacity sev-
eral times. The value of new equipment, as a rule,
is much lower than the value of the replaced equip-
ment of equal capacity. The extensive introduction
of automation exerts a particularly great influence in
this direction. The faster exlpansion of productive
capacity as comparedwiththe increase inthe value of
the instruments of labor can be seen in particular
from the drop in capital outlay per unit of output, that
is, the decline inthe mass of instruments of Iabor per
unit of output. Thus, the US fixed capital outlay ratio
has dropped since World War Iby asVo. Q) The fixed
capital outlay ratio in the mining industry dropped 2.2

Table 3

Calculation of Fixed Capital Per Unit of Labor in the United States

Year

Yalue of fixed
capital (billion

dollars)
National income
(bilIion dollars)

Capital per
unit of
Iabor

Capital per unit
of labor (in 7o

of 1929)

1899-1908
1909-191 8
1919
t929
1939
1943
1948
19 50
19 55

28.4
53.2
89.0

109.7
97.3

120.8
2t7.2
265.3
367.0

16.1
29.9
57.0
67.7
54.5

123.9
171 .6
184.1
251.0

1,769
1.776
1.839
t.62L
1.786
0.975
1.266
L.44r
t.462

109.6
110.0
11 3.9
100.0
110.2

60.1
78.1
go.r
90.2

The long-term downward trend of the capital per
unit of labor can also be established on the basis of
official data for the US manufacturing industry.
This data has the advantage ofnot including the fixed
capital of the non-productive sphere, though even it
is not free of some distortions resulting from con-
junctural fluctuations in the employment of produc-
tive capacity. Our calculations, arrived at on the
basis of official American statistics, show that the
fixed capital per unit of Iabor in the manufacturing
industry of the United States was 0.864 in 1919,
0.744 in 1929 and 0.565 in 1955, that is, in the 37
years since the First World War it dropped by more
than one-third.

Such a large decline in the value of fixed capital
operated by a unit of labor is due to the fact that
modern scientific and technological progress makes
it possible to expand productive capacities without
a corresponding increase in their value. Today in
many instances minor changes in the design of

times between 1919 and 1948. (a) In the manufac-
turing industry it dectined by 35Yo in the 30 years
after 1929. (g)

As for the value of the materials processed by a
unit of labor, on the whole it is also declining, aI-
though their mass is constantly rising with the
growth of labor productivity. For lack of data on
the total consumption of raw and other materials
in current prices, it is impossible to calculate
directly the circulating capftal per unit of labor
in the US economy. But" we can judge the
trend of its movement by the corresponding index
in the manulacturing industry, which is the main
consumer of articles of labor in the country (see
Tab1e 4 on the top of the following page).

Table 4 leaves no room for doubt that the circu-
lating capital per unit of labor in the manufacturing
industry has a downward tendency. Deviations in
some years from the long-term trend are con-
nected with fluctuations of economic activity, which
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Table 4

Circulating Capital Per Unit of Labor in the US Manufacturing Industrv*

+ Historical Statistics Colonial Times to 1957; Statistical Abstract of the United States.

1 919 1925 1929 193? t947 1950 1953 19 55 19 57

Raw mater ial inventorie q
unJinished and f inished
cnrtput (billion dollars)

Net output (billion dol-
Iars)

Capital per unit of labor
for all circulating
capital

Capital per unit oJ Ia-
bor (in 7o ot L929\

tL.2

27.2

0.4L2

103.0

L2,5

29.L

0.429

L07.2

13.8

34.7

0.4

100.0

L2.l

29.0

0.41?

113.0

28.9

87.7

0.330

89.4

34.3

105.8

0.327

88.6

45.4

139.8

0.325

88.1

43.7

151.9

0.306

82.9

53.5

166.6

0.321

87.0

usually teII most on the volume of stocks and their
prices.

Thus alter the First World War the capital per
unit of labor both for fixed and circulating capital
began to decline. This means that the growth of
the mass of means of production employed by the
given amount of labor began to be accompanied by a
more rapid drop in their value. Sush a situationwas
observed even earlier. Thus Marx wrote: 'In indi-
vidual cases the mass of the elements of fixed capi-
tal may even increase, while its value remains the
same or even falls.' (6) But while in the past a
change in the mass and ualue of the elements of
fixed capital in opposite directions was the excep-
tion, it has now become the ru1e.

The drop in the value of fixed capital in itselfdoes
not influence the amount of exploited labor, since the
Iatter is determined not by the value of the existing
means of production but by their material volume.
The amount of labor which capital can command
does not depend on the value of this capital, but on
the mass of raw and auxiliary materials, machinery
and elements of fixed capital. and necessities of li-fe,
aII of those things which mal<e up capital, no matter
what its value may b". (-1) But the causes which
bring about a decline in the value of fixed capital
also lead to an absolute fall of ernployment in the
productive sphtsre.

In situations where average labor productivity
rose more slowly than the technical composition of
social capital, an absolute increase in the mass of
Iabor engaged in creating the means of production
was a necessity. Otherwise reproduction would be
impossible, for the need for means of production

caused by the growth in the technical composition
of capital increased faster than their production ex-
panded as a result of higher labor productivity.
The requirements in production buildings, equip-
rnent, raw materials, 1nwer, etc., which were
rising as a result of technical progress, could not
be satisfied only by increasing labor productivity,
without drawing lresh labor into branches of De-
partment I. Thus iJ the technical composition of
capital grew, Iet us assume, three times faster
than labor productivity, the additional requirement
in means of production could be satisfied only to
the extent of one-third by raising labor productiv-
ity, while the remaining two-thirds had to be
covered by increasing the amount of labor in
branches of Department I. In turn, the growth of
employment in branches of Department I created
an additional demand for the output of Department
II" A11 this furnished favorable conditions for the
application of a greater quantity of productive Ia-
bor both in Departments I and II of social produc-
tion.

The situation changes radically when theaverage
productivity of labor rises faster than the technical
composition of social capital. In this case the
greater requirement in means of production lags
behind the expansion of their output through higher
tabor productivity. The absolute amount of labor
needed in Department I for satisfying the require-
ments in means of production declines. (8) This
not only undermines the possibilities of in-creasing
employment in the productive sphere, but even
makes it difficult to maintain it at a stable level.

Even to command the former mass of productive
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Iabor, capital must now expand production at a
faster rate than the rise in labor productivity. Ifthe
increase of output keeps in step with the growth in
labor productivity, in Department I the mass of la-
bor employed declines to the same extent as the
growth rate of Iabor productivity exceeds the tech-
nical composition of capital. Let us assume that in
a given period of time labor productivity in Depart-
ment,I rose six times, while the technical composi-
tion of all social capital doubled, that is, labor
productivity in Department I rose three times as
fast as the technical composition of capital. If inthe
same period total production also grew six times,
then the mass of means of production doubled while
the amount of labor engaged in their creation de-
clined by one third. The entire mass of productive
Iabor employed in Departments I and II became
smaller, although production grew at the same rate
as labor productivity. Employment in the produc-
tive sphere could remain unchanged only if produc-
tion expanded more than six times, that is, if it
grew faster than labor productivity. But, as wehave
already pointed out, in the period of the general
crisis of capitalism output in the United States is
growing much slower than the rise in labor produc-
tivity. The relative narrowness of the capitalist
market prevents a faster expansion of production.
That is why the quantity of labor in the productive
sphere in the United States has not increased toany
appreciable extent for several decades. For the
same reason, subsequently, as the automation of
production spreads, in the process of which labor
productivity rises many times faster than the tech-
nical composition of capital, the amount of labor
employed in the sphere of material production inthe
United States begins to decrease, notwithstanding aII
artificial stimulants by the state.

For capitalism a cessation of growth in the quan-
tity of prodrrctive labor means a loss of the most
important source for increasing the mass of sur-
plus value. This attests to the limited, historically
transitory character of the capitalist mode of pro-
duction. As we know, the amount of surplus labor
appropriated by the capitalists is determined by the
rate of exploitation and the quantity of labor used
simultaneously under such a rate. These two fac-
tors are by no means of equal significance. A
higher rate of exploitation can compensate for a de-
crease in the total amount of employed Iabor only to
a certain extent. (Tlrro workers, each working 12
hours dailyro Marx wrote, gcannot produce the same
mass of surplus value as 24 workers who work only
two hours, even if they could live on air and hence
did not have to work for themselves at all. In this
respect, then, compensation for the reduced num-
ber of laborers by intensifying the degree of
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exploitation has certain insurmountable limits.' (9)
The mass of surplus Iabor is always only a part oT
the total mass of employed labor, just as the total
mass of surplus value is a part of the value of the
national income. That is why if the total quantity
of productive labor does not change, the mass of
surplus labor can increase through a higher rate of
exploitation only within very narrow limits. When
the mass of labor employed is reduced, a higher
rate of exploitation can somewhat retard the fallin
the mass of surplus labor, but it cannot eliminate
it completely. 4If development of the productive
forces reduced the absolute number of laborers,
i.e., actually enabled the entire nation to accom-
plish its total production in a shorter time span,'
Marx wrote, sthis would cause a revolution because
a majority of the population would find itselJ out of
circulation. This is another illustration of the spe-
cific limit of capitalist production, and of the fact
that it is by no means an absolute form for the de-
velopment of the productive forces and for the
creation of wealth, that, on the contrary, at a cer-
tain point it collides with this development.' (10)
Extensive introduction of automation, acco mpanied
by an absolute decline in the mass of productive
labor employed brings capitalist production close
to this point.

tt:t
We have analyzed some social and economic

contradictions of capitalism which vrrere engen-
dered and sharpened by the contemporary develop-
ment of science and technology. In socialist condi-
tions technical progress brings about entirely
different consequences. The downward tendency in
capital per unit of labor and in capital outlays per
unit of output, established above, holds good not
only for the United States; it is inherent in all in-
dustrially developed countries. In the post-war
years such a tendency has been observed in
the Soviet Union as well. Thus the capital out-
Iay ratio for fixed productive capital in the
USSR was 78.5Vo in 1959 as compared with
1940.

The decline in capital outlays per unit of output
in the USSR resulting from technical progress
facilitates higher growth rates of production and
more rapid creation of the material and technical
base of communism. The relative decrease in the
mass of labor employed in the sphere of production
associated with the fall in capital outlays per unit
of output not only does not create any employment
problem in the Soviet Union but, on the contrary,
provides the economic basis for reducing the work
day and increasing the leisure time enjoyed by the
builders of communist society with a simultaneous
rise in their real incomes, as envisaged in the
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Draft Party Program. aThe Soviet Union will thus
have the shortest and, concurrently, the most pro-
ductive and highest-paid work day in the world,, the
Draft Party Program points out. sWorking people
will have much more leisure time, and this will
create additional opportunities for improving their
cultural and technical level."

This graphically demonstrates the superiority of
the socialist mode of production over the capitalist
mode.

Footnotes

(1) The number of total man-hours actually
worked in the sphere of material production is atthe
same time also the number of man-hours of produc-
tive labor of average weighted skill and intensity
necessary for the creation of the physical volume of
the national income in the given year. This number
serves as an index of the total average socially
necessary time for the given year, that is, the time
which determines the value of the national income.

The number of man-hours aetually worked in the
productive sphere does not yet give a complete pic-
ture of the quantity of social labor expended for the
creation of the national income, since it does not
take into account changes in the complexity of aver-
age labor over time. It is impossible to measure
these changes directly. At the same time it may be
asserted that the complexity of average labor did
not rise to such an extent that the dynamics of the
outlays of reduced labor would differ substantially
from the dynamics of the actual outlays. Duringthe
20th century, parallel with the rise in the general
educational level of production workers as a whole
and a certain increase in the stratum of workers
with special training, the time given for vocational
training and the level of this training declined
sharply. The reduced gap between workers with
Iittle training and untrained workers is reflected in
the rapid decline of the difference between their
average urages. See the article by A. Katz, sO

Rabochei Aristokratii v Soedinennykh Shtatakh

dencies have to a certain degree counterbalanced
each other, which retarded a rise in the complexity
of average labor.

(2) In most of these branches the same workers
perform productive and non-productive functions.
Therefore the term semployed in material produc-
tion" is understood here as the equivalent of the
number of workers necessary to perform only pro-
ductive functions.

(3) The physical volume of fixed capital for the
entire economy of the United States was calculated
on the basis of R. Goldsmith's data.

(4) I. Borenstein, Capital and Output Trends in
Mining Industries, 1870-1948, New York, 1954.
@of dataprovidedin
U. S. Income and Output, 1958, and Statistical

(6) Capital, Vol. fll, L954,p.245 [Russian edition;all
quotations from Capital have been retranslated from
the Russian - Editor.l

(7) Ibid., pp. 258-259.
(8) In Department II employment falls faster

than in Department I. This is determined not only
by the rise of Iabor productivity, but also by the in-
tensification of the social division of labor and
specialization of production. As the differentiation
of social production develops an ever increasing
number of productive functions branch out from
Department II and acquire independence, inasmuch
as their direct result is goods designated for pro-
duction requirements in other branches. They are
transformed from functions of Department tr into
functions of Department I. For example, in con-
nection with the spread of industrial methods of
housing construction, there is an increase inthe num-
ber of operations which formerly were performed
directly at the building site and therefore were re-
Iated to Department II, while now they are done at
industrial enterprises which belong to Department I.

(9) Op. cit., pp. 257-258.
(10) fia- p. 274.
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E. Varga

MARX'S CAPITAL AND CONTEMPORARY CAPITALISMI

Marx's Capital is the basic work of Marxism-
Leninismr-of the doctrine of the victorious socialist
revolution. Capital, along with Marx's otherworks,
the writings of Engels and Lenin, and the documents
of our Party, form the theoretical basis of the new
Program of the Soviet Union, as they have of all its
preceding programs.

The Communist Manifesto, The Introduction to the
Critique of Political EconomJl,-- The Eighteeith-

Brumaire of Louis Bonaparte and other of Marx's
worls areTn:Iniegral pari of Marxism, but Capital
is itsnucleus. Marx himself always considered
Capital as his life's work.

Capital is the ideal scientific work: it combines
the most profound and detailed factual research with
the broadest generalizations, analysis of the essence
of the capitalist mode of production and the laws of
its development with scientific foresight of its in-
evitable downfall.

During my ourn long life I have carefully studied
Capital innumerable times. But in rereading it I
again find ideas which I had not given sufficient at-
tention to before, whose significance I had under-
estimated, ideas that even today retain their fuII
import. Let me take just one example. Concerning
the supremacy of the Catholic Church in the Middle
Ages, Marx writes, 6The more able the ruling class
is to draw the most outstanding people of the op-
pressed classes into its midst, the more stable and
dangerous is its rule." (1)

And actually one of the major reasons for the rela-
tive stability of bourgeois power in the highly-
developed capitalist countries is the capacity of the
ruling classes to win over systematically some lead-
ing representatives of the working class movement,
to &draw them into their midst' and transfer them
into counter -revolutionary bourgeoisie.

An inexhaustable wealth of ideas makes Capital an
eternal source of widsom for serious investigators
into the present, past and future history of mankind.
It Is not our aim to consider all of Capital. I should
only like to point out that, in contrast to many bour-
geoisie economists who, with the exception of

@Iication of Volume 23 of
the second edition of the Collected Works of K. Marx
and F. Engels.
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Kommunist, 1961, No.17

certain classical economists like Quesnet, Smith and

Riccardo, glide over the surface of phenomena,
Marx reveals the inner essence, the laws of de-
velopmentof capitffi

the exptoltation of man by his fellow man is the
basis of the capitalist mode of production, as it is
of aII other class social formation. Under capi-
talism, however, in contrast to the previous forma-
tions, this exploitation is veiled by the sale and
purchase of labor powtr as a commodity, accord-
ing to valuel it is masked by a seeming equality
between the buyer and seller of labor power on the
labor market. Marx's purpose in @!!3!was to
reveal the inner essence of capitalism and expose
the mechanism of exploitation. Marx shows how
surplus value is created by the workers in the
process of production and is appropriated by the
capitalists, how it is realized by selling commodi-
ties at their market value, is turned into profit,
and finally is distributed among the various strata
of the ruling classes in the form of employers' in-
come, interest and ground rent. Under capitalism
any unearned income, in whatever form it may
appear, has as its only source the surplus value
produced by the proletariat. The motive force of
capitalism is the striving to appropriate surplus
value, the thirst for profit.

Marx, the supreme scholar, gives us an example
of an objective and thoroughly scientific analysis
of the capitatist mode of production. But he does
not remain an indifferent observer. Capital is a
highly emotional workl it breathes hatred for the
bourgeoisie and contempt for aII apologists of
capitalism and falsifiers of political economY, his-
tory and phitosophy. It is permeated by a \lrarm
sympathy for the exploited workers, especially for
the women and children, whose situation Marx
studied most carefully through official English sta-
tistics, Marx speaks ecstatically of any revolu-
tionary action by the proletariat, even the most in-

Capital is closely interwoven with Marx's ideas on

Fffiapitalist social f or mations, the historical

economic analysis of capitalism found in
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premises and the process of emergence of the capi-
talist social system, and the methodology of econom-
ic analysis; it is interwoven with a critique of
bourgeois economists (although in less detail thanin
his Theory of Sr:rplus Value), with observations on
the common features of the economies of all sosial
formations, and on the future socialist and commu-
nist society, with thoughts and observations con-
cerning philosophical problems - the dialectic
method, the dependence of the consciousness, the
ideology of men, on their social being, etc.

Therefore attempts to present the economic doc-
trine of Marx in isolation meet with failure. They
are almost always undialectical, dry, and devoid of
the spirit of class struggle. (2)

Marx always emphasized the difference between
the laws of the capitalist mode of production and
the laws of nature. According to Marx, a law, being
an internal relationship between phenomena and
processes, manilests itself through a struggle be-
tween various tendencies as the ruling tendency. He
writes: aGenerally under capitalist production
every general law is realized in a very conlused and
approximate way, simply as a prevailing tendency,
as some sort of average tendency which is constant-
Iy fluctuating and which is never firmly established.'
(3)

Marx consistently applies the dialectical method in
his analysis. I would like to recall for the reader
these words of Lenin: 3At the beginning of Capital
Marx analyzes the most simple, ordinary, r-dimen-
tary, generally apparent, comrnonplace relationship,
which one meets up with billions of times in a
bourgeois (commodity) society: the exchange of
goods. Analysis reveals in this simplest of phe-
nomena (in this little 6ceII' of bourgeois society)aII
the contradictions (resp. the seeds of all contradic-
tions) of contemporary society. Further exposition
indicates the development (both growth and move-
ment) of these contradictions and of this society, in
the E of its separate parts, from its beginning to its
end.

oln general, this should be the method of exposi-

of the assertion by bourgeois
critics that Capital contains sinnumerable repeti-
tions.' There are no repetitions in Capitall What
appears to the person who does not think dialecti-
cally as aunnecessary repetition' is investigation of
the subject from various points of view. The ana-
lysis of capital itself can serve as an example.

From the point of view of the formation of value
and surplus value, capital is divided into constant
and variable capital. The latter gives risffi-n-ew

value, which is in itself surplus value.
From the viewpoint of transferring existingvalue

to a new product, capital breaks down into fixed
capital (buildings, machines and equipment)TEE
value of which is transferred to a product gradu-
ally, over an extended period of time, in the proc-
ess of several turnovers of capital and circulating
capital (raw materials, secondary materials, etc.),
the value of which is entirely transferred to a new
product with each turnover.

From the point of view of function, capital exists
in three forms: industrial, Ioan, and q"d". Indus-
trial capital assumes different forms. It begins its
activity in a monetary forrn; as a result of pur-
ctrases of means of production and labor power, it
tal<es the form of productive capital which in the
course of a certai:r-periocl is found in theproduction
process where it absorbs surplus value. After the
completion of the production process it once again
assumes the form of a commodity. However, this
again produced commodity has a value which is
greater than it was at the begiruring of the produc-
tion process. After this, if the commoditiesare
sold, the capital once more assumes a monetary
form, but this sum of money is now tar-ger tnan ttre
initial amount.

After a comprehensive analysis of individual
capital, Marx analyzes the movement of aggregate
social capital. This is no by means srepetition';
it is a necessary step in analysis. Marx writes:
'We are not talking about definitions, under which
things can be classified. The discussion concerns
definite functions, which should be expressed in
definite categories.' (5)

The reproach of bourgeois professors that Marx
supposedly does not have a scomplete theory of
crises' is also due to their lack of understanding
of dialectics. Actually Marx created the only cor-
rect theory of crises. At the stage of analysis of
simple reproduction he demonstrates the possi-
bility of crises. In analyzing the process of capi-
talist production as a whole, he demonstrates the
inevitability of periodic crises of overproduction.
The validity of Marx's theory has been confirmed
by the experience of an entire century.

Is Capital aetually a difficult or, as many bour-
geois critics maintain, a completely incomprehen-
sible book?

Capital is not, of course, a work of belles-lettres.
Patience and effort are necessary in order tounder-
stand it. This is due to the depth and wealth of
thought which it contains, as weII as to the fact that
the essence of the capitalistic mode of production,
which Marx brought to light, is sharply different
from customary 'realityr' that is, from the

55

tion (resp. study) of the dialectic... ." (41

Capital is a model of dialectics. an
application. A
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outward manifestation of this essence.
Subjectively, therefore, Capital is read with diffi-

culty. Objectively, howeveffibook is quite com-
prehensible. It is constructed in a completely logi-
cal way; every part is based on the results of the
previous parts. There are no vague or indefinite
parts, no non-dialectical contradictions. Bourgeois
economists write incomprehensible books, although
they are easy to read. The superficial manifesta-
tions of capitalism are examined in them rather than
its essence. That is why these books can be inter-
preted in various ways; they are lightweight by vir-
tue of their external erudition. They are objectively
incomprehensible, since they contain nothing ra-
tional.

What are the reasons for the subjective difficul-
ties in studying Capital? The first reason has to do
with the greatest virtue of the work, that it analyzes
the essence of capitalism and not its superficial
phenomena. Under capitalism people are filledfrom
childhood with the illusion that the capitalist pro-
vides the worker with work and bread, that he smain-
tains' them. (The efforts of the apotogists of sfree
enterprise' have helped in this in no small measure)
That is why Marx's completely correct thesis that
6the money given to the worker is essentially only a
transformed, equivalent form of a certain part of
the value of the commodity produced by the worker
hinself is difficult to understand subjectively. (6)
It is also difficult to understand that it is not the
capitalist who sgives bread' to the worker, but in
reality it is the worker who maintains the capitalist.

Under capitalism people are accustomed from
childhood to the idea that anything can be bought for
money. Therefore it is difficult to understand sub-
jectively that the ability to serve as a purchasing
agent is not a property of money itself, but an ex-
pression of a definite social relation, an expression
of a commodity economy.

People know that they can put their money in a
savings bank and receive interest on it. As a re-
sult it is easily possible to believe the assertions
of vulgar economists that capital, by itself, poss-
esses the property of creating profit. In order to
understand the actual source of all profit, it is
necessary to overcome the firmly entrenched iIIu-
sion that money automaticaily yields profit.

A capitaiist selling commodities on the market
and the consumer buying these commodities are
convinced daily that the prices of commodities de-
pends upon the relationship of supply and demand,
on competition. It is difficult for them to get to the
essence of the phenomenon, which is that the market
price of the commodity is, in the final analysis,
determined (excluding chance fluctuations) by social
value. The entire elife experience'of the person
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who lives in a capitalist society, his ccommon
senser" make it difficult to understand the essence
of capitalism as revealed in Capital.

The reader's class status and political convic-
tions are also an important subjective factor. AI-
[-nougn a worker in a capitalist society seldom has
the opportunity to understand the details and subtle-
ties of capital as a social relation, he can from his
own experience easily understand its essence -
exploitation. He must work hard every day, and
lives poorly, whereas the capitalist lives well with-
out working. It is easier for a communist, who is
fighting against the capitalist system, to under-
stand Capital than for the defenders of the system.

Capitalists, bourgeois professors of political
economy who serve capitalism, and all those who
have an interest in preserving the capitalist sys-
tem find Capital incomprehensible because they do
not want to understand it as a result of their class
interests. To understand Capital is to uncover the
untruths about the benefits of the bourgeoisie and
capitalism, and to recognize that capitalism is a
social formation which is historically doomed to
destruction, and is not eternal.

Bourgeois critics of Capital often reproach Marx
for allegedly paying tooEEf,-attention to produc-
tion and for not attaching suitabie significance to
consumption. This is incorrect. Consumption and
production form a dialectical unity and Marx aI-
ways examined them in their mutual connection.
Marx clearly and accurately characterizes con-
sumption as the ultimate goal of production. He
writes: c...the production of constant capitalnever
occurs for its own sake; it occurs only because
this constant capital is consumed in greater quan-
tities in those branches of production whose prod-
ucts are for personal consumption." (?)

It is generally known that Marx regards the con-
tradiction between capital's striving for unlimited
expansion of production and the limited effective
demand of the masses under capitalism as the ulti-
mate cause for the inevitability of overproduction
crises. Marx is the first economist who analyzed
the consumption of labor power in the production
process and pointed up its significance in the cri:a-
tion of surplus value.

Bourgeois criticism of Capital is zuperficialand
incorrect because the critics, not understanding
dialectics, consider only separate parts of the
work, taken out of context. Capital can only be
understood as a single entity.

The debate over interpretation of the schemes
of reproduction of aggregate social capital at the
beginning of the 20th century show utrat can result
when these demands are disregarded. sOrthodox"
opportunists (Kautsky, Hilferding and others)



vol,. Iv, No. I
declared that capitalist reproduction, according to
Marx's schemes, could supposedly be realized with-
out hindrance. In 1926 Hil-terding went so far as to
state at a meeting of a bourgeois scientific society
that it is well that the second volume of Capital is
seldom read, because from the schemes.T@ro-
duction it is possible to draw the conclusion that
capitalism is eternal. On the other hand, the revo-
Iutionary Rosa Luxemburg asserted that Marx's
schemes show the inevitability of capitalism's auto-
matic collapse as a result of the impossibility of
accumulating capital.

It is clear that both sides were wrong, since they
ignored Capital as an entity and proceeded from the
mistaken viewpoint that Marx drew up a scheme of
the actual, real process of capitalist reproduction.
The opportunists' assertion contradicts Marx's
doctrine as a whole: the inevitabitity of dispropor-
tions, of periodic crises of overproduction, and the
inevitable overthrow of capitalist rule by the revo-
lutionary proletariat. Rosa Luxemburg's concep-
tion runs counter to the whole spirit of Capital as
the scientific basis of the class struggle. Although
filty years have passed since her book was pub-
Iished, the accumulation of capital continues at high
rates despite the general crisis of capitalism.

The most general conditions in which the process
of capitalist reproduction can proceed evenly are
given in Marx's schemes. But Marx never thought
that constant equilibrium, a constantly restored pro-
portionality, an even course of capitalist reproduc-
tion were really possible. He himseU says the
following about these schemes: "The fact thatcom-
modity production is the general form of capitalist
production...gives rise to certain conditions of nor-
mal exchange, hence of a normal course of repro-
duction on both a simple and expanded scale, which
is characteristic of this mode of production. These
conditions, which are transformed into so many con-
ditions of an abnormal course of reproduction, into

neous c
s mine - E. V.)

Capital contains many analogous statements, and
it is strange that both sides could so incorrectly
understand Marx's schemes.
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had not published a book or brochure which "re-
futed' Capital.

But the campaign of the bourgeois professors did
not have the expected effect: Marxism increasing-
Iy became the ideology of the revolutionary workers.
The bourgeoisie then changed its tactics. Instead
of the crude frontal attack, a slaudatory' discredit-
ing of Marxism, an emasculation of the revolu-
tionary spirit of Capital, was beguL For this pur-
pose the bourgeoisie mobilized the leaders of
right-wing social democracy. The "scientific'
works of Bernstein, David, Hertz, Hildebrandt and
others, which criticized individual propositions of
Marxism and strove to dilute the revolutionary con-
tent of Capital, appeared one after the other. Now-
adays we find this same line of attack against
Marxism in the books of Laski, Strachey, Browder
and others.

The victory of the Russian proletariat in the
Great October Socialist Revolution resulted in a
new rise in Marxism's inJluence throughout the
world. The revolutionary Third International re-
placed the bankrupt Second International. The
bourgeoisie found that an ideological struggle
against Marxism was insufficient. In a number of
countries it brought fascism to power; communist
and even socialist pa.rties were banned. This is
still the case in the United States, the Federal Re-
public of Germany, Franco's Spain, and a number
of other countries.

After World War fI the bourgeoisie once again
changed its methods of struggle against Capital. It
realizes that in a rryorld in which one-third of hu-
manity has thrown off the fetters of capitalism and
is successfully building a socialist and communist
society, Capital cannot be defeated by mere denial.
The ideologists of the bourgeoisie and of right-
wing social democracy now declare that Marxism
was correct, but only for the underdeveloped coun-
tries; it is not suitable for highly developed coun-
tires, since in these countries capitalism has
nothing in common with the capitalism of Marx's
time, is radically different from it, and actually
is no longer capitalism. Let us examine this most
recent line of attack against Marxism, against
Capital, in greater detail.

t** Contemporary capitalism remains the same so-
AfterthepubIicationofthefirstvolumeofCapita1,cia

the exploiter classes Iaunched a violent attac[-- The laws of its development remain as they were
against Marxism. At first the bourgeoisie generally before. As then, the pursuit of profits and still
attempted to suppress the book. When they did not greater profits is the motive force of capitalist
succeed, they unleashed against Capital a whole production. Now, as before, the source of profit is
army of apologists for capitalism, in the frontranks surplus value, produced by the workers and appro-
of which were professors of political economy. In priated by the bourgeoisie. Even now the worker
the last quarter of the 19th century one could hardly must sell his own labor power daily in order to

so

find a single German professor of economics who live. Even now the capitalists can live in lu:rury
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without working. As before, the concentration and
centralization of capital continues, as does the
process by which the small producers and smalland
medium capitalists are ruined. The basic contradic-
tions of capitalism - between the social nature of
production and private appropriation - continues to
exist. That is why there are still crises, rnass un-
employment, and class struggle between capital and
Iabor.

Moreover, capitalism today corresponds more
closely in several important aspects to the theoret-
ical conceptions in Capital than during Marx,s time.
As is well known, Marx, in order to simplify the
analysis, examined a 6pure' capitalist society, con-
sisting of but two classes - the proletariat and the
capitalists - although, of course, he was weII aware
thatpetty commodity producers constitute a substan-
tial portion of the workers. At the present time the
overwhelming majority of the population are prole-
tarians (workersand employees). The figure for
England, for example, is 9570.

Marx proceeded from the fact that capitalist pro-
duction wholly and completely encompasses all
branches of the economy, although at that time agri-
culture, with the partial exception of England, was
carried on primarily by primitive methods and was,
to a substantial degree, natural in character. To-
day agriculture in highly developed countries is
carried on with the aid of complex machines and is
a branch of capitalist production, in which the or-
ganic composition of capital often approaches the
composition of capital in industry.

Now let us turn to the sarguments" of the de-
fenders of the theory that capitalism has radically
changed in the highly developed capitalist countries.
They maintain thattheworkers in the srich' capi-
talist countries have themselves supposedly become
capitalists. What demagogic nonsensel Many
American workers actually buy their automobiles
and even their little homes on the installment plan;
they insure their lives so that in the event of the
breadwinner's death their families will not immedi-
ately be in need. Some even have some savings.
But are they capitalists? Not at alll Just as be-
fore, they have to se[I their labor power to a capi-
talist. Just as before, they are objects of exploita-
tion. The capitalist is the one who can live without
working, by exploiting others.

The widely publicized acquisition of stock by
workers, especially American workers, is a special
form of demagogy. Many capitalists foist the enter-
prise's stock on their workers and employees,
hoping to give them an incentive for increasing the
firm's income and to strengthen their control over
the joint-stock company (the greater thenumber of
small share-holders of the particular firm, the
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smaller the amountof shares necessary for its
control). We often encounter claims in the Ameri-
can press to the effect that there are millions of
share-holders in the United States and, as a result,
that capital belongs to sall the people.' Conse-
quently, they say, there is no difference wtratsoever
between workers and capitalists inthe United
States. What aliet Possession of orre or a few
shares yields the worker an income of between 10
and 25 dollars a year. Therefore he was, and still
is, an exploited worker - a proletarian.

Gaitskell, the leader of the British Labor Party,
invented a new variant of this falsehood: he de-
clared that England is no Ionger a capitalist coun-
try, since in England geverybody works.' Mr.
Gaitskell evidently regards as swork' a rentier
collecting dividend s, a landlord c ollectinffiTls,
and a home owner collecting rent. Even for the
exaction of this income the capitalist uses hired
employees.

In the West one often hears talk about emana-
gerial socialism,"the essence of which boils down
to the fact that capitalists are supposedly no longer
the masters of their enterprises, insofar as direc-
tion of the enterprises is transferredto employees,
directors, the so-called managers. This is non-
sense I The real master of a firm is the owner of
the controlling number of shares. McNamara, the
present U.S. Secretary of Defense was once presi-
dent of the Ford Motor Company, and Ford himseLf
was only a member of the board. Ford could re-
pLace McNamara at any time, however, since
McNamara was only Ford's employee.

The apologists of capitalism maintain that the
economic successes of the Soviet Union and other
socialist countries is due not to the socialist sys-
tem but to successful planning. They also assert
that planning can provide the same rates of eco-
nomic growth under capitalism as it does under
socialism.

This is either a deception or misunderstanding
of the essence of socialist planning. A society can
plan its economy only when the means of produc-
tion, at least the decisive portion, are socialist
property. Planning is impossible under capitalism,
where the decisive portion of the means of produc-
tion is in the hands of the capitalists, where the
capitalists and their unions, in accordance with
personal interests, can produce a certain commod-
ity or discontinue its production, sell or not sell
their manuJactured articles, and increase or reduce
their prices.

It is true that a number of bourgeois countries
such as France and Italy have long-range plans.
But what are these plans? The state plans only the
development of the state sector. With respect to
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the private sector, which is much larger propor-
tionally, only prognoses of spontaneous development
can be compiled, based upon the total of previous
years. Insofar as the state sector co-exists with the
private sector, and is intimately intertwined with it,
it is subjected to the strong influence of the anarchy
of the capitalist market. This makes even the plan-
ning of the state sector unreliable. "Regulation" of
capital investment, price formation and foreigntrade
in the private sector by the state is effective only
when it serves the interests of the great capitalists.
If it does not serve their interests, they find many
ways to circumvent it. Planning, in the present
sense of the word, is impossible in the conditions of
anarchy prevaillng in capitalist production.

In emphasizing, notwithstanding bourgeois and
social-democratic de magogy, that eonternporary
capitalism is the same.social system, with the
same laws of development, &s in Marx's timerweby
no means wish to say that capitalism has not under-
gone any changes. These changes are so vital and
numerous that it does not seem possible to consider
them in detail within a single article. Marx, how-
ever, foresaw these changes.

English capitalism of the third quarter of the 19th
century, upon whose study Capital was primarily
based, was, from a contemporary point of view, un-
developed, primitive and impoverished, despite Eng-
land's 'industrial revolution" at the end of the 18th
century, and despite the fact that it had the most
powerful colonial empire. Production techniques
and transportation were backward. Steam powerwas
the only form of energy used in factories, on rail-
roads, and in ships. Sailing vessels still constituted
the major portion of the navy. There were no elec-
tris motors, automobiles, airplanes, telephones, or
radios. Heavy industry was poorly developed; only
4.7 million tons of pig iron were smelted in 1871,
and the smelting of steel was insigniJicant. Light
industry was most characteristic of English capi-
talism at the time. The textile industry occupied the
most prominert position.

Labor productivity was not high because of gen-
eral technological backwardness. The owners com-
pelled their workers to toil 10 to 12 hours a day.
Wages were low, the level of exploitation was high,
and the workers lived in horrible poverty. The con-
centration of production was very slight; in 1870 an
average of 165 workers were employed per factory
in the leading branch - the textile industry.

In 1885 the national wealth of England was esti-
mated at 10 billion pounds sterling, of which more
than half took the form of land, housing, furniture,
state and municipal property, rather than productive
capital. Capital constituted only 4.5 billion pounds
sterling, of which only 1.4 billion was invested in
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industry and trade, and almost as much (1.3 bil-
lion) was invested abroad. By way of comparison,
we note that the assets of dGeneral Motors' in1960
were 8.5 billion dollars, that is, 3 billion pounds
sterling. Even i.f we take into consideration the
depreciation of currency, this sum is approximate-
Ly equal to the sum of capital invested in English
industry during Marx's time.

The English government was also poor. In the
fiscal year 1877-1888 government expenses
amounted to 80 million pounds sterling, including
28.6 million pounds for the army and navy. At the
present time, as we know, the military expendi-
tures of England are reckoned at more than 1,500
million pounds annually.

Even the bourgeoisie was not rich by present day-
standards, although the England of that time had a
substantial parasitical stratum of rentiers. The
overwhelmingma jorityof capitalis-tspersonally
ran their enterprises; the bourgeoisie lived eco-
nomically and accumulated means. It stands to
reason that the other capitalist countries of the era
were technologically even more backward, unde-
veloped and poor than Eng1and.

Marx's genius is confirmed by the fact that in
analyzing this 4classical' pre-monopoly capitalism,
which existed on a comparatively small portion of
the earth, he revealed the internal laws of its de-
velopment and defined its*future course. (q

Yes, contemporary capitalism is incomparably
more developed, more productive and richer than
it was in Marx's time. This, however, is only a
quantitative difference. What is decisive histori-
cally is the qualitative difference.

While C I was
ssive socia
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one-third of the earth) which has objectively
turned into an obstacle to human progress. Here
we have the decisive qualitative differences. The
bourgeoisie now has but one goal: to preserve its
obsolete system. As the Party Program points out,
socialism today is increasingly becoming the de-
cisive factor in world history.

This does not mean that the capitalist countries
have been compelled to conduct their polltics in
accordance with the demands of the socialistworld.
It does mean, however, that the great bourgeoisie
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must take the mutual relations between the capitalist
and socialist worlds into account in their foreign
politics, and frequently even in their internal poli-
tics. The bourgeoisie cannot even develop its rela-
tions with the workers in the old way, followingtheir
own interests exclusively. They must tal<e care not
to acc,elerate the rate at which the working class is
being made into a revolutionary class. Sometimes
the bourgeoisie must restrain certain monopolies
which, ignoring the general class interests of the
great bourgeoisie, sharpen class contradictions.
Nixon's intervention, while he was Vice-President,
in the metallurgical workers' strike in order to
achieve a compromise is a clear example of this.
The existanee of the socialist world and its suc-
cesses are having an increasing influence on the
entire lile of the capitalist world.

Since Capital was written, joint-stock companies
have supplanted individual enterprises everywhere.
The growth of concentration has given rise to
monopolies, to monopoly capitalism - imperialism.

Lenin has given us an excellently elaborated doc-
trine of contemporary capitalism. His Imperialism
As the Highest Stage of Capitalism is a conEffii
and ereative development of the ideas in Capital.
Lenin frequently repeated that the laws which Marx
revealed in Capital remain completely valid even
under imperEffil Concentration gave rise to
monopolies. Monopolies, which fleece the people
and the small and medium sized capitalist enter-
prises, have brought concentration to an unheard of
scale. At the end of 1960 the capital of the 100
largest industrial, trade and transport firms in the
United States amounted to 176 billion dollars. Taking
depreciation of currency into account, this sum ex-
ceeds all the capital invested in English industry,
trade, and transport in 1885 by 17 times. Alongwith
the increase in wealth, the parasitism of the great
bourgeoisie grew to monstrous proportions. In the
United ftates in 1960 dividends and interest
amounted to 40.8 billion dollars. This sum is equal
to the average annual wages of 12 miltion American
industrial workers.

There exists a

There is no statistical data on the incomes of the
wealthier peopl.e in the United States, but we can
make approximate estimations. It is estimated that
the elder Kennedy, the father of the present presi-
dent, has a fortune of roughly 300 million dollars.
If we assume that this capital yields only 570 inter-
est, his income amounts to 15 million dollars ayear.
It is clear that it is impossible to spend such a sum
on personal consumption. Large capital continues
to increase.
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The luxury of American miilionaires borders on
madness. It was reported in the American news-
papers that Ford arranged a celebration in honor
of his daughter's 18th birthday, and for the occas-
sion he sent for a gardener from Paris and had
twenty thousand rose-bushes planted. AII this cost
225 thousand dollars, a sum equal to the yearly
earnings ot 27L agricultural workers.

While American millionaires are thinking up the
most fabulous schemes to spend their parasitically
acquired incomes, it is estimated that there are
over 5 million people completely unemployed in the
United States. Of that number, more than one
million are no longer entitled to unemployment
benefits and live on a pittance which is given them
by charity. While the bourgeoisie of highly de-
veloped countries accumulates incalcuable wealth,
the majority of the population of the underde-
veloped countries of Asia, Africa and Latin Amer-
ica continue to live in poverty.

In contrast to Marx's time, the great bourgeoisie
has become a completely parasitic stratum with no
connection whatsoever with production. Its physi-
cal work is done by wage workers, engineers per-
form the technical direction of the enterprises,
office work is handled by office employees, weII-
paid director-managers do the administrative work,
and hired scientists carry on the scientific re-
searsh. The great bourgeoisie squanders money
and is involved with 'high policy' and speculation.

A social system which leads to such results is
historicallv ripe for destruction.

,tr€ , maintainits existence?
The following are the most important means by
which it does this.

A) State-monopoly capitalism, which combines
the strength of the monopolies and the state for the
purpose of preserving the capitalist social system
in individual countries and throughout the whole
bourgeois world. State-monopoly capitalism has
yet another goal: to ensure, with the state's help,
the enrichment of the monopolies by redistribution
of the national income. These goals contradict
each other politically. In its striving to perserve
the capitalist social system, the monopolistic
bourgeoisie enjoys the supportof those stratawhose
source of income is exploitation. In reducing the
income of these strata, however, monopoly capital
is expropriating them on a mass scale. This leads
to the growing isolation of the monopolists and
creates, as the Party Program pointed out, the pos-
sibility of uniting the whole people in struggle
against the rule of the monopolists.

One must carefully distinguish between state-
monopoly capitalism and state capitalism. The
former is historically reactionary, while the

between the incomes of
the workers
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Iatter, in the underdeveloped countries, is relatively
progressive, in that it promotes the development of
the productive forces.

B) The apparatus of suppression (the army,
police, gendarmes, the courts, prisons, etc.), which
has never been, throughout the history of capitalism,
as strong or as costly as it is now.

C) The so-called 4above-class" general welfare
state. The ideologists of imperialism cultivate in
every possible way the illusion that the activities of
the capitalist state serve the workers' interests. In
fact they serve only the interests of the great bour-
geoisie. Government policy in the areas of social
security, pubiic health, and so on is intended, on the
one hand, to maintain the workers' health at a level
necessary for their exploitation, and, on the other,
to bring the workers politically closer to the exist-
ing system. In view of the demands which present-
day technology makes on workers, the capitalist can-
not get along without general compulsory school
education. In 1960, for example, the Association of
English Employers requested that the government in-
crease the term of compulsory school education be-
cause young vrorkers do not calculate well enough
for present-day technology and have a poor knowl-
edge of the English language.

D) Reformism - right social democracy and its
leaders, who have been bought off by the bourgeoisie
and have joined it. The inlluence of reformism has
grown in post-war years in the highly developed
countries - in the United States (where the trade
union leaders are the reformists) and in Western
Europe, where there was no mass unemployment in
the post-war years, where the growth of labor pro-
ductivity without a corresponding reduction of work-
ing time facilitated a significant increase of surplus
product appropriated by the bourgeoisie, and where
this gave the bourgeoisie an opportunity to provide
a somewhat higher standard of living to a considera-
bly wider stratum of the workers than the previous
iabor aristocracy. This does not at all mean, as the
apologists of American capitaiism proclaim, thatthe
entire American working class lives weII. Nothing
of the sort. Side by side with the millions of un-
empioyed and partially employed there are many
millions of poorly paid people: the unfortunate agri-
cultural workers who wander aII year from one part
of the country to another, the negroes, immigrants
(especially those who have iilegally come across the
country's southern borders), the workers in the to-
bacco and sewing industries. Official data indicating
an increase in the proportion of elderly women who
are working testifies to this as shown in the table
on the top of the adjoining column.

It is not due to a good Life that old women enter
into wage labor.

bourgeoisie in every way it can. About six million
trade union members voted forcandidatesof the
Conservative Party in the last parliamentary elec-
tions in England. It is especially in the highly de-
veloped capitalist countries that the powerful inJlu-
ence of church, school, press, radio and so on
impede the dissemination of revolutionary ideology.

The bourgeoisie can perhaps delay somewhat the
inevitable downfall of the capitalist social system,
but it cannot prevent it. The internal contradic-
tions which Marx revealed in Capital will inevita-
bly bring this structure to ruii.-In the United
States, the richest capitalist country, where tech-
nology develops at the Jastest rate, the bourgeoisie
cannot assure employment to the workers. Pro-
dubtion increases, but employment drops. Internal
contradictions and wars against colonial peoples
who are fighting for their freedom are weakening
capitalism. Capitalist society is now without any
sort of progressive ideology: anti-communism,
the striving to maintain exploitation,aand the pur-
suit, where possible of higher profit is its real
ideology. Everything else is used to deceive those
who are exploited. Capitalism is growing rela-
tiveiy weaker while socialism is growing stronger.

This change in the relationship of forces is deter-
mined by the following major factors.

A) The rates of growth of production under so-
cialism are several times greater than under capi-
talism.

One English bourgeois institute, The National
Institute of Economic and Social Research, calcu-
Iated the annual rate of growth of production per
worker in the major capitalist countries for approx-
imately the last hundred years (up to 1959). The
results shown in the table in the left columnon
Page 62.

in the future.
Apologists of capitalism, referring to the signifi-

cant growth of industrial production after World
War II, maintain that profound crises of
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Women 65 and over

19
6

38
11
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Japan
ItaIy
Germany
France
The Netherlands
Sweden
United States
England

1 880
1 863
1 853
1855
1900
1 863
1 871
1 857

2.L
7.2
1.5
1.5
1.1
2.t
2.0
t.2
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overproduction Iike the one from 1929-1933 will
never occur again. But this assertion has no scien-
tific basis.

The crisis of 1929-1933 and the period of depres-
sion which f ollowed it was the result of the opera-
tion of the laws of capitalism in the period of its
general crisis. The upsurge of production and the
temporary absence of profound overprodrlction
crises in the post-war period in thehighiydeveloped
countries is primarily the result of World War II.
Tens of millions of young men were taken into the
army. Millions of others were employed in military
enterprises producing instruments of destruction
which were destroyed on the battiefields without any
benefit to society. Arms and military equipment
constituted about one-half of aII production. Items
intended for long use were not produced. Newhomes
were not built and old ones were not repaired. Sup-
plies of raw materials and manufactured goods
were exhausted. Fixed capital was worn out, es-
pecially in non-military branches. Tremendous
values were destroyed by aerial and artillery bom-
bardments. Instead of real values, monetary means
were accumulated: money in peasant strongboxes,
deposits in savings banks, state loans in the hands
of the urban population, and huge sums in bank de-
posits and gorlernment securities held by the capi-
talists. This extraordinary and significant expan-
sion of the capitalist market led to an intense growth
of post-war production in such countries as the
United States and Canada, which were not theaters
of war. Somewhat later an analogous process un-
folded in the countries which had been defeated
(West Germany, Francer ltaly andJapan), where
military destruction did not permit restoration to
begin right after the war. Despite the new impetus
to production growth in the United States provided
by the Korean War, the factors which gave rise to
the great expansion of the capitalist market after the
war had exhausted themselves by this time. The
constant laws of capitalist production, which lead to
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a relative narrowing of the market, increasingly
determine the course and contenance of capitalist
reproduction. The dynamics of industrial produc-
tion in those capitalist countries which were not
theaters of military action ciearly testifies to this.

Industrial Production

(1953 = 100)

Year US Canada England

19 56
19 58
19 60
1961(first haU)

109
L02
119
L2L

t20
L20
130
t28

113
113
t28
130

In the last five years production has increased
very slowly in these c,ountries. There were no
bases for a new up$gge. The contradiction be-
tween the social character of production and pri-
vate appropriation was sharpened to such an ex-
tent that only 8070 of the production capacity of
these countries is being used. This hinders mass
renewal and growth of fixed capital, without which
a real upsurge is impossible. As the breachcaused
by the mass destruction of life during the Second
World War is filled, unemployment will assume an
even greater mass character. This will narrow
the market for consumer goods. The agrarian
crisis decreases the purchasing power of peasants
andf armers.Ther_e.tvil_1,:be_!93g$g-U*c-+gg-qf-
ltr-e-gixtrSil as predlEeO rv A*e"ici, eConomists.
A 670 growth of production, predicted by Fortune,
the organ of the great bourgeoisie of the United
States, is unrealistic.

An extended upsurge is also impossible for those
countries which suffered from the war and conse-
quently began restoring their economies much
later.

its internal laws of de

B) The socialist world has common goals. The
progress of one country strengthens aII the other
countries. The socialist countries are united by
the common ideology of Marxism-Leninism.

The capitalist world is rent by innumerable
contradictions: between the imperialist powers
themselvesl between imperialism and the colonial
peoples who are freeing themselves, and so on. In
some countries a struggle is going on between
Iabor and capital. The contradiction between the

is more remi-
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monopolists and all the other classes and strata
of society is sharpening in the imperialist countries.

C) The material and, also, the scientific and
technieal base is developing more rapidly in the so-
cialist countries than under capitalism, because un-
der socialism it serves the interests of society as
a whole, while under capitalism it serves the inter-
ests of capital in acquiring profits.

The Soviet Union has already outstripped the
Ieading capitalist countries in important areas of
science and technology. This has ensured a strength-
ening of the defense capacity of the Soviet Unionand
the entire socialist world. Warmongers can urgean
attack on the Soviet Union aII they like, but it must
be supposed that responsible statesmen wiII care-
fully consider whether it is worth hastening the end
of capitalism by unleashing a third world war.

The whole policy of the ruling classes of the im-
perialist countries and their satellites is aimed at
preserving the capitalist system and at struggle
against socialism. T-he imperialists examine their
every step, their every measure in the areas of eco-
nomics, ideol.ogy and, first and foremost, politics
exclusively from the viewpoint of whether it.helpsor
harms socialism. It is precisely this fact which ex-
plains why aII the imperialist countries, despite the
contradictions which exist between them, have united
in a military bloc. It explains why there are Ameri-
can, English, and French military units on German
territory, why West Germany forces conduct
maneuvers in England and France, and why the
leaders of the sdemocratic' countries proclaimfas-
cist countries as members of the sftee, world and
conclude military pacts with them. It explains why
the imperialists, who have been shamelessly
oppressing colonies for centuries (and which to-
day, after the political emancipation of these
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countries, are still exploiting them) pose as friends
of the economically underdeveloped countries.

But the maneuvers of the ruling classes, which
are aimed at preserving the capitalist system, are
doomed to failure. The revolutionary theory of
capitalism's downfall etaborated in Capital has be-
come practice: in our historical epoch ol-the tran-
sition from capitalism to socialism, the complete
victory of Marxism-Leninism, socialism and com-
munism is historically assured throughout the
worId.

Footnotes

(1) Capital, VoI. I[, 1955, p. 615 fRussian edition.
AII quotations from the works of Marx and Engels
have been retranslatedfromthe Russian - Editor. ]

(2) The best known of such attempts was Kaut-
sky's book KarI Marx's'Economic Doctrine, which
was popular in its day. Yictor Adler, the leader of
Austrian Social Democracy up to the First World
War, said in reply to readers' complaints that
Kautsky's book was difficult to understand, 6I know
a good commentary to Kautsky's book: Capital by
Karl Marx.'

(3) Op. cit., p. 168.
(4) Vol. 3_8, pp. 358-359 [Presumably reference

here is to Lenin's Collected Works - Editor.]
(5) Capital, vot.[T555f[E
(6) Eill- p. 67.
(?) 

-apital, 
Vol. III, p. 316.

(g) 

-pital, 

VoI. fI, p. 496.
(9) Fwrote: "The bor:rgeois economist,

whose limited brain is not able to distinguish the
form of a manifestation from that which is mani-
fested in it, shuts his eyes to the fact that even at

e on earth the labor
ional cases a s in the

VoI. 23, p. 581. (ttalics mine -- E. V.)
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