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LABOUR-TIME PRICES OF PRODUCTION UNDER
ACCUMULATION

Branko HORVAT*

1. Introduction

Labour theory of prices has been linked almost exclusively with
the Marxian analysis of exploitation under capitalism. Various eco-
nomists have tried to improve on Marx — or refute him — by using
his assumptions and applying more advanced mathematics. I am not
interested in this century old debate, but shall explore a possible ap-
proach to a theory appropiate for a socialist economy. For this pur-
pose I shall make use of the familiar inputoutput framework. There
will be three branches of production:

1. production of ‘machines (M),
2. production of raw materials and intermediate goods (S), and
3. production of consumer goods (C).

In addition, at a particular time, there will be two scarce sources:
1. labour (R) and
2. capital (machines, M).

Our model production will have the following characteristics:

1. The system will be closed, ie., there will be no foreign trade
transactions.

2. Final consumption will consist of personal consumption and
investment in fixed capital. This means that complications which follow
from state intervention and inventory accumulation will be neglected.
In fact it is not too difficult to take also these two factors into account.
It can be assumed, for example, that public consumption is financed
out of personal incomes and that it is thus included in personal con-
sumption. It can also be assumed that imventory accumulation is
proportional to the increase in production. However, the results of
the amalysis would not be changed by this somewhat more complica-
ted approach,

* The author is Professor of Economics in the Institute of Economic Studies in Bel.
grade, He wishes to thank dr. Helen Kramer for the translation of the paper into English.



184 BRANKO HORVAT

3. The classification of production will be complete, which means
that the final branches (M and C) will produce exclusively for final con-
sumption, and the intermediate branch (8) exclusively for intermediate
consumption. In reality, of course, the situation is not so clearcut. For
example, 'the same coal can be used ‘both in the household (final con-
sumption) and the electricity plant {(intermediate consumption). It can
therefore be taken that the model jmplies either (a) that the part of
production of coal intended for final consumption is included in branch
3 or (b) that 'housing and household management’ is included as a se-
parate productive activity in branch 3.

If we define the input per unit of production jn the usual way as
the technical coefficient

_ X (1)

where r indicates the row and s the column from the input-output table,
then balancing the table according to rows gives the well-known
expression.

BX+Y=X 2)

where B = (b,;) represents the matrix of the technical coefficients of
the intermediate field, Y the column vector of final consumption, and
X the column vector of total production. Separate techmical coeffici-
ents represent the ratios of primary resources and production. These
are coefficients of capital, k, = M,/X,, and of labour, p;, = R/X..

Other symbols and important concepts which will be used in
this work are the following:

M = number of machines )

S =raw materials and intermediate goods mea-
sured in tons

C =mnumber of baskets of consumption goods

Y, = final consumption of products s

X, = total output of industry s

A, = depreciation in industry s

pa, ps, pe = prices of machine-years, intermedite and con-

sumption goods

Py = price of machine

M, =number of machine-years

R, =unumber of worker-years

n = lifesspan of a machine

w =real rate of pay, ie, personal income in ba-
skets of consumer goods per worker annually

=W pc = nominal rate of pay

DR

=#; Py/p.. = the capital coefficient expressed in value terms
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k=MR = capital-labour ratio or the technical composi-
tion of the factors

@=MPy/Ry=k Ppr = capital-labour ratio in value terms or the
organic composition of the factors.

As can be seen, traditional terminology has been taken over
except that the tenm 'composition of the factors’ dn the sense of ratio,
of primary resources, is used instead of Marx's term 'the composition
of capital’, which is meaningless in this context,

2. Simple Reproduction

In the case of simple reproduction total i

) : annual production of
machines must be equal to the machines expended in the course of
the year. We proceed from the following assumptions:

1. Technology is unchanged and therefore t i ici
t Fici-
« <ha v . e the technical coeffici

2. All machines are the same and their Jife Span is n years.

3. In the course of their life span, the capacity of the machines

remams constant. After they are expended, the machines have no
economic value.

Table |

M, S, C Y b
My, « « .. ... — — — 36 36
S e e 36 24 60 — 120
C e e e e e — — — 60 60
_ %
Ry - - o v 0L 12 24 30 66
A=M, - . . . .. 12 12 12 36
z 4 4 4 12

0 0 0

B= 1 0,2 1

0 [0} 0

[
o = [3 0.2 0.5] ©)
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4. Labour is homogeneous and reduced to uniform simple labour.

5. The number of workers remains unchanged in the course
of time. 5

6. Production is at full capacity so that both labour and capital
resources are fully employed.

7. Each department produces only one product.

8. There is no working capital, which follows {(a) from the pre-
viously assumption of non-existence of inventories, and (b) from two
implicit assumptions of (i) non-existence of money and (22) payment of
personal incomes after completion of production cycle. Since Iabour
force does not increase, the necessary inventories of consumer goods
exist and are directly renewed among the population.

It will be useful to illustrate the further course of the analysis
with numerical examples. Let the life span of a machine be n = 3
years, Let the stock of machines be balanced by age and amount to
36 machines. Accordingly, every year 36/3 = 12 machines must be re-
placed. The existing stock of machines gives annual service to the
amount of 36 machine years {M)). In annual machine production fu-
ture services of 12 - n = 36 M, are also embodied. It may be shown
that it is more appropriate to measure depreciation and production
in machine years and stock of capital (K) and replacement (Z) by num-
ber of machines. Labour services will be measured by worker-years (Ry).
Production of raw materials and intermediate goods will be measured
in tons, and production of consumer goods by baskets of a standard
assortment of consumer articles. Given these conditions, let the tran-
sactions and technical coefficients of our production system be as
demonstrated in Table 1. It is useful to observe that in the left-hand
table R, = R, M, = M holds for the primary resources: since tran-
sactions relate to one year, the quantity of services and the number
of resources are mumerically the same.

Production being expressed in natural units, direct aggregation
is possible only along the rows of the table. Until we determine the

_ weights which will represent prices, aggregation along columns is pos-
sible only by means of production functions which tedl how much
production is obtained from a certain composition of inputs. The
structure of the production of our three departments follows from the
table:

T12M, + 365, + 12R— 36M,
IL 12M, + 248, + 24 R, — 1205, @)
T 12M, + 60, + 30R, — 60C

Now the production system is shown in the (natural) form of
Marx’s model .of reproduction. The first two elements (M, and S))
correspond to his constant capital (c), and the third (R,) to variable
capital (v). The system could be even further simplified by showing
production of I and II in net form. Then, by subtracting depreciation
(A = 12M,) in I we could obtain 36 — 12 = 24 M, of net produot, and
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by subtracting intermediate inputs in II we could obtain 120 — 24 —
96 5, of net product. However, we will not carry out that subtraction,
for it does not much facilitate the techniques of calculation, and the
complete form of the reproduction model makes possible a certain
additional insight into the functioning of the system.

The following characteristics of the production system follow
from (3) and (4):

l. Annual depreciation in all three departments is equal to the
annual production of machine industry,

A= X, or(12 + 12 + 12y M, = 36 M,

2. Annual intermediate consumption is equal to the annual pro-
duction of intermediate goods department,

Tx, = X, 0or (36 + 24 4 60) S, = 120 &,

3. Real personal income amounts to

o 60 C 10
(12424430 R, 11

baskets per worker annally.

4. The capitaldabor ratio (Marx’s technical composition of ca-

pital), ¥ = M/R = M,/R, in the three departments and for the sy-
stem as a whole is

12

1
k, =—'=I,k= = = = — ==
=12 =g ke k -

machines (or machine years) per worker (or worker-year).

) If we wish 1o express the value of production in labour time, say
in labour-years, then it is necessary to multiply the inputs and pro-
ducts in (4) by the corresponding prices pr In so doing the price of a
labour-year must be equated with one, ie. Pz = 1. We obtain a sy-

stflerndwith three equations and three unknown prices, which is easily
solved.

I 12 par + 36 ps + 12 pp = 36 par

I 12 par + 24 ps + 24 pr, = 120 pg {5)
HI 12 pyy + 60 ps + 30 pr = 60 pe

From this follow the prices:

oA 5 g
a = 1y e .Ps—13 2, Pe = 03 R, (6)
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It should be borne in mind that p, represents the price a machine-
year. The price of a machine is n times greater,

P 3 42 R
A= P.u—ls v

5. If we add the three equations in (5), we obtain a characteristic
identity:
(12+24 4 30) pr = 60 pc or Ry = Cpg N

The labour value of consumer goods is equal to the total expended
living labour in the course of the year. From (7) follows that

R, 1 14.3 11
peSE=— == ®

ie. the labour-time price of a basket of consumer goods is equal to
the reciprocal value of the real rate of pay.

We can now express system (4) in value terms:

Ar pag S X Ps + Ro pr = X5 ps

168 180 504
— 4t — 4+ 12 =—
I 13 + 13+ 13
168 120 600
— L — 424 =— 9.
1t 13 + T 13 ®
- 168 300 0 = 858
13 + 13 + o3
504 600 1962
— 4 = 4 66 = —
2 13 BT 13

The total gross value of production amounts to X = 1962/13 =
=151 labour-years. Of the total, 66 labour-years represent living labour
or newly created value, and the remaining 95 labouryears embodied
labour or transferred value. The latter consits of 600/13 labour-years
of intermediate goods produced in the current year and 504/13 = 38.8
labour-years of depreciation, which represents embodied labour from
earlier years. In the categories of social accounting, national income 1is
66 R,, national product is 66 + 38.8 = 1048 R,, and :gross turnover
104.8 4 46.2 = 151 R,

6. Finally, we can also determine the organic composition of
resources defined as the ratio of past (embodied) and living labour:

MPys

4

0 = =k Py

SR S,
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It is immediately observed that the organic composition is proportional
to the technical composition in which the factor of proportionality
is the labour-time price of a machine.

42 42 1 /42 21
(.l)‘" = _l -l = -, ws="\|"T/T) = —
13 13 2 \13 12

2 (42 16.8 6 (42 22.9
we=—{—7T=—7—, @0 = —|[—] = ——
51\13 13 11113 13
7. The capital coefficient in value terms is
- M, Py Py - 1 42/13
Yy = = T X T =1
XNe ps Py 3 14/13
. 4213 42 . 42/13 8.4
ts 0Ol —0 =— c = = —
2/13 [ 14.3/13 14.3

Now it is also possible to express the gobal capital coefficient for
the whole economy,

13 13 7109

which was not computable earlier when prices were lacking.

+ Further elaboration of 'the simple reproduction case as well as
of certain kinds of technological progress has been done elsewhere,})
and need not be dwelt upon here.

3. Once For All Accumulation

The simplest approach to expanded reproduction lies in consi-
deration of once for all accumulation. In a balanced stationary sy-
stem there is no possibility of accumulating capital. Accumulation can
be achieved either by outside intervention or by restructuring the
system. In the first case additional more efficient, machines can be
imported as a gift or on credit. (We have already examined the pos-
sibilities to increase the efficiency of a machine. On the other hand
we do not wish to complicate our model with monetary credit rela-
tionships and shall do no more but mention this point). In the latter
case production of machines can tbe increased only at the expense
of a reduction of consumer goods production. This represents a change
of the population’s time preferences. We shall assume that society
has decided to achieve the initial accumulation necessary for starting
growth by saving on current consumption.

) See B. Horvat (1973).

73

2l .
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Let the investment decision consist of the addition of two new
machines of n durability to the existing stock of machines. Output
of the machinery industry must be increased by 2 n Mg. We assume
that this is achieved with the least possible structural changes: the
structural coefficients of the machinery industry and production of
intermediate goods remain the same and department II absorbs the
entire change. For the sake of greater perception, the above changes
are printed in our mumerical example in boldface.

Mg St C Y X
0 0 o
Mg o 00 “ N B={1 02 108
St 42 24 54 — | 120 ) 0 0
c 0 0 0 50 50
¢=[1/3 02 056]
3
Rg 14 24 28 | — | 66 =13 01 02
A=Mg 14 12 10 —_ 36

7
I 0 0 Upx, = ¢ (I—B)* = [‘ﬁ- 0.25 0.83 ]

(—Byt = | 10/8 10/8 10.8/8 »
0 0 1 Upx, = w (J—By = {EO.IZS 0.335 ]

-

it is seen that the only change in the structural coefficients lies
in the assumption that because of the disturbance in department III
the technical and labor coefficient are somewhat increased. There are
more changes in the transactions table. In order to increase production
of machines by 1/6, it was necessary to transfer two machines and
two workers from the consumption to the machine sector. Because
of that there arose a redistribution in the consumption of intermed-
iate goods, and production of baskets of consumer goods fell from
60 to 50 units. Given a constant labor force, the latter means a re
duction of real personal income by 1/6.

Because of the unchanged technical and factor coefficients as
well as the structure of the technical matrix B, the total coefficients
of labor and capital remain the same in the first two departments,
Unm = Uly,,"Uns = Ugs . Because of a reduction of the efficiency
of production, in department III the total coefficients increase. This
means that the labor-time prices of the means of production remain
unchanged, py = pas, ps = oy, but  the prices of consumer articles
increase, pc> p% . Since to’tal~ living and, due to unchanged depre-
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ciation, total embodied labor remain the same, neither the total la-
bor value of production mnor the organic composition of the whole
system change.

The prices of machine years and intermediate goods are given
in (6) and amount to p, = 14/13, pg = 5/13, while p, can be calcu-
lated from the equation for Wdepartment I1II (15.48/13 compared to
the previous 14.3/13). The value structure of the system is thus:

CAmt xup A Rops = Xn 10)
Ia 14 X 14/13 442 X 5/13 + 14 X 1 = 42 X 14/13 = 588/13
Tb 12 X 14/13 +24 X 5/13 4 24 X 1 =120 X 5/13 = 600/13
IT 10 X 14/13 4- 54 X 5/13 4 28 X 1 = 50 X 15.48/13 = 774/13
36 X 14/13 4- 120 X 5/13 4+ 66 X 1 = 1962/13
National income (newly created value) amounts as before to 66

labor-years. Gross national product (value added) is equal to the sum
of depreciation and national income and amounts, as before, to

GNP = Apy + Rypr = 36 X 14/13 = 66 = 1362/13 an
ito

or/the total value of final production

GNP = M,py + Cpe = 588/13 + 774/13 = 1362/13. (12)

Two consequences follow from the equality of (11) and (12). First
of all, accumulation (net investment) appers as the difference between
production of department I and total depreciation and as the differen-
ce tbetween expended living dabor and the labor value of production in
department III

I X pa = (Mg — A) pu = Rgpr — Cpc = (42—36) 14/13 = 66—T774/13 =
= 84/13 (13)

Then, if we express the equality with the aid of the elements
which enter into the aggregate,

i+ Ao+ 49y + Ry +Re+ Ry = Ay py + %oy P2+ Ry + A4y py +

+ X3 P2 + Ry,

after shortening we obtain

Azpy A Ry = (xzy + Xz) Pa e L (14)
The added value in the intermediate goods department IT is equal to
the value of the deliveries of that depantment to the final departments.
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We have just shown, that due to accumulation the volume of
living labor is greater than the labor value of the articles of consum-
ption. The difference represents Marx's surplus value, and the ratio
between accumulation and expended labor represents the rate of
surplus value.

774/13

=1—09 =0.1 15
5 as)

p = (Rg—Cpc)/Rg = 1 — Cpc/Rg = 1 —

The ratio w = Cp. [Rg represents the nominal rate ofhpay. In a sy-
stem of simple reproduction Cp, = Rg and therefore w = 1. When
accumulation occurs, a difference appears —surplus value m = Rg—
— Cp, — and the nominal wages fall below one, Ww < 1. This means that
the worker does not obtain the full ejuivalent of his labor, a difference
emerges between the price of labor, (p, ), and the price of labor po-
wer as resource {the pay rate), and this difference is exactly egual
to the rate of surplus value,

B=pp— W (16

The rate of pay being necessarily same in all industries, it follows
from (16) that the rate of surplus value will also be same in all de-
partments. This is one of the well known assumptions in Marx’s
analysis of reproduction?)

Since met investment is two machines, the rate of acoumulation
will be ® = 2/36 = 1/18. It follows from (13) that the rate of accumu-
lation expressed in value terms (surplus value in relation to the value
of machines in use) is the same as the rate of accumulation expressed
naturally:

(Mg—4) par (Mg—A) pur Mg—A4
"= = = an
Mpar Anpas nA

We can therefore consider the latter as rate of profit. While the rate
of surplus value is the same in all departments, the rate of profit
changes, There is a simple connection between the two rates:

e B (18)

Mps * w

Because [t = const, the rate of profit s inversely proportional to the
organic composition of resources and will decrease with an increased
organic composition, and vice versa.

2) It is worth observing that our definition of the ratc of surplus value differs from
Marx’s, Using the symbols from Capital, Marx defines surplus value as the ratio of surplus
value and variable capital, m/v. In our analysis it is defined as the ratio of surplus value
and newly added value, m/(v+ m). The constancy of one ratc implies the constancy of the
other. Marx's definition is adapted for measurement of rate of exploitation, ours for measure-
ment of distribution of income between personal income and accumulation.

W{i:‘%"%mf"'ﬁ,zw, -
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4. Transformation of Labor time Prices into Prices of Production

If the economy consisted of only three industries, the analysis
would thus be basically finished with the above comsiderations. The
society might decide to devide the working day into a part devoted
to production of articles for consumption and a part for accumulation,
and the structural coefficients of the system would determine the
production and allocation of the resources in the departments. But if
the economy consists of many industries with partially substitutable
resources and products the production can be structured in the most
varied ways, It is therefore necessary to determine the criterion of
structuring.

In that respect Marx's problem was relatively Simple:?) in a
capitalist system, surplus value must be distributed so that capitals

‘participate proportionaly in total mass of surplus values, or in other

words so that the rate of profit is everywhere the same, This is the
well known problem of transforming values into prices, which is very
simply solved in our system.

If the durability of all the machines is the same depreciation
amounts to A, = 1/n M, everywhere; consequently, profit can be ex-
pressed as

M, py = WA, py = w[n M, p»r and the rate of profit is equal to
t=x'/n (19)

where ©° is the equivalent rate of profit calculated for the sake of
simpler calculation, on the basis of depreciation. Instead of the price
of labor, p, = 1, let us take the price of labor pover, w ? 1, which
represents the nominal wage. System (10), expressed in symbols, will
now Jook as follows:

ALP1(1+T‘I)+-’C21P=+R1{"’

I

X1
Aypy (L0 + X0 pr+Re W = X, py (20)

Ay py (U4 W) 313 pa + Ry W = X3 py

The natural magaitudes, given by the structural coefficients and
the accumulation decision, remain constant. However, in addition to
three product prices, the two prices of the primary resources, w and
7', will now also appear as unknowns. In order for the system to be
determinate, two more equations must be added. These two equations
must regulate the relation between accumulation and department I and
between consumption and department III. Since the capitalists spend
part of their profits for personal consumption, and the workers, in

general, .spend their wages, nMp,, + Ap, > Xip, w R < X,p; must

. 3} Nevertheless, because of insufficient mathematical training, Marx did not succeed
in solving it correctly, Sce Sweezy (1949), ch. VII.
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hold. Tt is obvious that all prices change depending on what we assume
for these two relatioaships. Since our concern is not a ca!pitallis:t but
a socialist system with equal rates of profit, in an economy without
money and without inventory acoumulation, it obviously must hold
true that gross profit (net profit plus depreciation) is equal to the
value of machines, and personal incomes to the value of articles of
consumption produced.

wMpar + Apyv = X1 by 1)

WwRg = Xy ps
We insert (21) into (20), taking into account that — wMpw = ' Apy
and therefore
wMpas -+ Apy = dApy (1 + ) =X p, 22)

The insertion of (22) and (20) gives this system of equations:

Ay py (L o)+ Xy p2 + Ry w=dAp, (I +7)
Ao py (I + ) + X35 P2 + R, ;"’=sz1 (23)

Ay py (U ™) -4 xg2 P2 -+ Ry W= WR
We have obtained a system which formally resembles simple
reproduction with the difference that the prices of a machine year
are increased, &8 = p; (1 + =) > p;, and prices of a labor-year are

reduced,”W < p, = 1. Further analysis shows that substitution of
(21) transformed (20) into a system of homogeneous equations.

(Ay—A)E + X Py + Ry w=0
Al (X — X)) P2 + R, w=0 (24)
AE+xg prt Ry — R w=

which means that the Tatio of all prices is determined, Ibl_)ft not the le-
vel. The latter will be determined if we fix one of the prices.

System (10) can also be made homogeneous. From (13) it foliows
that

Xy ps = Rpp — Xy — Dp

If we set p, = 1 we can obtain the labor-time prices (p; ). When
the above is inserted into (10) we obtain:
A=) Py + 2Py = — Ry
4, P.l + (2 — X2) 1’; = — R, (25)

R— R,

(s + Xy — A) py + 223 P,
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System (24) can be devided by w and (25) can be used to obtain the
prices of production as a function of labor-time prices

aw (A Xy =) Xy - (G — A Xy -~ (1+(X1_A) (x2y + xz3) (26)

E=wp =wp
: Ay xgy + (A — Ai) x4 ! Ag xgy - (A—Ay)xay
(X —A) 4, )
3

gy Ay + (Xp — x) A

pa =W ( P+
It follows ffom (26) that:
E/% > Py, pafw > py
Therefore, if we express the prices of production through nominal
rate of pay, they will be higher than labor-time prices. It is necessary,

however, to have in view that £ is some sort of gross price, and that
the met price of a machine is

p=Ed+ ﬁ)_l

We express the fraction in the brackets in (26) as:

Xy —4A) oy + Xaa) _ (X1 —A) (xz1 + X13) _ Xy —4d >
Asxyy + (A—Ap)xa, Ay X1+ (A + Ag) xas A + Ay Xy
- 3
XyrXas
x,—A X;—A
e DL R
> A4, ~ A
so that now we can write
- DU+ o .
pl/wu.L-l-)>p‘,a > 1
1+

In this way we have determined that the reduction of the nominal value
of production by the rates of pay will not, as is generally thought,
give the labor content of production but more than that; we will ob-
tain the inflatéd values for the labor time contained in production.

From (26) it follows that the relative prices in the two systems
are different. But if it is taken into consideration that according to
(26) p, and p, are proportional to p; and pl', and the latter prices
are correct measures of labor content, the changes in labor content
will be observed in the changes in prices of production in the same
direction.

It still remains to determine p,. Because of the special function
of the articles of consumption in the production system, we shall de-
termine their prices in a somewhat different way. Since the goal of
a socjalist production system is the icrease of production of articles
of consumption, and consumer valuations determine the structure of

2 Ekonomska analiza
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production, the theoretically most interesting case is when labor-time
;) and money (p;) price of consumer goods are identical (p; = pj).
For that to be attained the following has to hold:

Xy py =X, py = wRg @7
~ X; * *
"W=R—gp3:—wp3 . (28)

It follows that the condition is satisfied when the money rate of
pay is equal to the natural personal income valued in working time.
This shows that p/w > p; holds with respect to these prices as
well. It is of interest to observe that in simple reproduction the labor-
-time price of consumer goods is equal to the reciprocal value of the
real rate of pay, p3' = 1/w, and therefore w = p, = l. In the case
of expanded reproduction more labor is expended than contained in
articles of consumption, and therefore

Rg — X, .”;
Rg

=1-—wp_; = [

whence it follows that labor-time price is lower than the reciprocal
of the real wage for the proportion of the rate of surplus value to the

real wage,

|
*

5= @9)

X

-

Inserting (29) into (28) gives

]

W 1 —p

which means that the mominal rate of pay must be equal to the »neces-
sary labor timee, ie. to the proportion of the working year sufficient
for the production of articles of consumption.

System (24) is devided by w so that the remaining two money
prices can be calculated:

5 Xz (R—Ry) %23 Ry

Xp1 Ay F- X2y (A4—A4)

Py= WA R—Ry + A Re][[res dr+ Ay (a—2) ]| = W B (30)

T
R

3

I

where the coefficients o« and B are deterrmined by the parameters
of the system.

Both prices rise when R, and R, increase, which we would have
expected. In the expression for E the weights are inlermediate com-
modity deliveries, and for p, depreciated machines. Because of that

moe -
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€ falls when A, and A, increase, and p, falls when xy and x, increase.
If w is determined so that the labor-time and money price of a con-
sumer commodity are the same, »the price of production« for our
system of expanded reproduction will be

E=wWwa=wp,a,p = wh=wpy B

.

ps = p3 = w/w @an

Since the relative prices in both systems.are fixed, and p; is the
common element, with the aid of p; prices of production can be
expressed as functions of labor-time prices. Money prices are directly
proportional to the nominal rate of pay as was expected. The money
prices of machines and intermediate goods differ from Ilabor-time
prices. In addition, & represents the »gross« price of a machine year.
The net price is obtained by discounting by the rate =’

PR S ki (32)
L+ 14w
from (22) it follows that
W=y
A

which means that the discount rate «’ in fact represents the rise of
machine production above depreciation needs.

Let us further consider what will happen with the organic com-
position of factors and the capital coefficients in value terms. We
define the organic composition as

® = ’Lphi“ =k i =k n"‘%‘
Rgw w W
and insert the value for p;:
LA S B L S L
14w’ W (141" 14+ (33)
" .

The organic composition is invariant to the nominal rate of pay and
is determined exclusively by the structure of the system. However,
since the relation of prices changed, the organic composition expréssed
production prices differs from that expressed in labor-time prices.

The capital coefficient expressed in value terms,

. M, ‘
AU . QR - .2} (34)
X, Ds P Pa

2*
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in department [ is independent of prices

Ry = B% = R

and is therefore the same as in the system of labor-time prices. In
the other two departmeats the capital coefficient in value terms
changes

ng
- x1+-n:’ N 2w o L
Ky = = = = =
T o P W 4w P B (14w

g = %y _l_n-;-i—:’— /p; = %3 nﬁm/ Wwiw (1 + ) = %y nwe /(14 7')
but is also invariant with respect to the nominal rate of pay.

5. Conclusion

We can now summarize. An identity of labor-time prices and
price of production is readily succeptible in simple reproduction. In
expanded reproduction it can be attained only when growth is con-
ditioned exclusively by technological progress or when profit rates are
inversely proportional to the organic composition of factors., If profit
rates are proportional to the resources engaged but the organic com-
position is different in individual departments, price relation schange.
Because of that the organic composition and the capital coefficients
in value terms will change depending on which price system is used.
However, both groups of value indicators remain invariant in rela-
tion to the level of the nominal rate of pay. In addition, money prices
will change with a change of labor content in the same direction as
labor-time prices.

Since the production system expressed in wvalue terms is homo-
geneous, it is always possible to fix one of the unknowns. Accordingly,
it is possible to equate the labor-lime and production price for any
department and then calculate the other two prices. It is most natural
to equate the prices of consumer goods. This implies a nominal rate
of pay which corresponds to the labor time necessary to produce
articles of consumption and takes care of the equilibrium of the sy-
stem, in which the wages fund is in its entirety spent on purchasing
articles of consumption, and the production of articles for consumption
is entirely financed from the wages fund. N

We can conclude that ithe value of products will reflect the la-
bor embodied in those products only in the case when prices are for-
med on the basis of equal rates of surplus value, Insofar as prices are
formed on the basis of some other principle, let us say on the basis
of equal rates of profit, only some prices can reflect the labor content
of products though all prices will correctly reflect the direction of

e
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change in labor content. In the case of prices of production, prices
of fixed capital are obtained by discounting the gross rental of fixed
capital. All prices valued in nominal pay rates will be higher than
labor-time prices. :

In a socialist economy the criterion of distribution of surplus
value is not one of ownership but of allocation. That is, prices should
be set so that they make possible an optimal allocation of resources,
i.e. such use of embodied and living labor that maximally satisfies
the meeds of the given society. In this connection it is not at all a
priori clear whether it is necessary to equalize rates of surplus value
or profit rates or do something else. The above summary gives certain
indications of the direction in which to move. However, a solution of
the problem is not at all easy and demands very serious investigation.

In addition, a definitive solution requires the abandonment of
such limitations as »only three branches of production«, absence of
inventories, equal and unchanging durability of all machines, absence
of non-reproducible material factors, fixed coefficients, »once for all«
character of techmical progress or accumulation, etc) This work re-
presents just the first step in the direction of an eventual future re-
construction of economic theory on the basis of labor.

(Rad primljen avgusta 1974.)
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TPYAOBHIE JEHB! ITPOH3BOACTBA IIPH YCAOBHAX
HAKOIAEHHA

Bpanxo XOPBAT
Peswose

Paccmarpusaercs 60npoc ,TPY008bIX Yer npou3godcTea” Ha OcHoge
npoussodcreenHoil Modeau, COCTOsujell u3 Tpex otpacaeil: 1poussood-
cTea MAullH, npousso0CTea MaTepuatos u Colpss u npouseoocrea npeod-
MET08 noTpebnenus. AsTop 000UACS CAEDYIOUJUX PE3YABTATOS.

Hdentuunocrs ,Tpy008six’ ten w yen npoussodcrea 803m0ONCHa
AUNIL MPU NPOCTOM 60CHPOU3B00CTEE, 8 TO 8PEMS KAK NPU PAULUDEHHOM
TOABKO 8 TAKOM CAydae, eCAl pOCT 0BYCA0BAEH UCKIOMUTEAbHO TexXHOAO:
WMECKUM NPOIPECCOM, 4 TAKNe eCau HOPAbL npubsiaud obparHo npo-
NOPYUOHAALHEL 01pAHUMECKOMY cOCTABY haxTopos. IT0CKoAbKY HOpMbL
npubsLaL 964510TCE NPONOPULUOHANLHBIMU ACCUTHOBAHHBIM CPEOCTEAM, U
opranudeckull cocras oTOenvHbtX OTpacaeit pauiuurcs, COOTHOWUEHUS L{Si-f
usMeHsioTca, Beaedcréue 9TO0, OPLAHUMECKUIl COCTA8 U CTOUMOCTHbLL
KanuTaAbHotil K0SPHUYUENT UBMEHRIOTCR G 3A6UCUMOCTU 00 roua, xarxas
cucrema yen ucnonssyercs. Odnaxo, obe ipynnst UHOUIATOPOS CTOUMO-
CTU OCTAIOTCS Heu3MeHHBIMU 10 OTHOMEHUI0 K HOMUHAABHOL 3apabor-
Hoit naate. K ToMy oce, 110 Mepe UIMEHEHUS Tpyd0o8oto cobepmaﬂu,’q’,
OeHencHbie YeHpt USMEMIOTCS 8 TOM JiCe HATPAagAeHUU KaKk U nTpyoosuste”.

Hockoasiy npouséobc‘reeaﬂa}z cucrema 8 CTOUMOCTHOM GulpanceHuu
20MO€EHHA, geerdn MONCHO ONpedentrs OOHY U3 HEUIBECTHHLX GeAUHUH.
Cnedoeatenso, go3MONCHO NPpUpAGHUTY TPYOOBYIO UeHY K yeHe 1npous-
godcreq das ool orpacau U NOTOM GBIMUCAUTL OCTAAbHbIE Oge yeHbl.
Ecrecreennee geero Ootno Oot npUpasHUTs YeHsl npedmeros norpebae-
1us. Dto nodpasymesaet HOMUHAALIYIO 3apaboTHYIO NAATY, COOTEETCTEY-
oY1 pabouesy epemMeny, HeodxoduMoMy Oas npous3eodcTea npedme-
TO8 notTpebnexug, Hro 3000HO A6ASLTCS ‘U ycnosuesm pasHoBecUs 0as
cucremst ¢ wotopoil (ond 3apafoTHOll nAaTsl NOAHOCTHIO pacxodyercs
Ha MOKYNKy npedMer0s NoTpebnenus, a npoussoocTso rtpeamaoe.';1orpe-
6AEHUS NOAHOCTHI0 (PUHAHCUPYETCS foHOOM 3apaboTHOL naarst.

Moo cdenars 651808, ¥TO CTOUMOCTb NMPOOYKTOS NPOUSE0OCTEq
6b1PANCACT TPYD 0BEN{ECTBACHHDLIL 6 STUX NPOOYKTAX NPOU3EOOCTEa AUNLY
6 Takom cayuae, k0104 yeHs: 0BPA3YIOTCS npu pasHoil Hopme npubagoy-
HOil cTousocru, [Tockoasky yenst 06pasylorcs Ha OcHose Kaxo0-HUOyOs
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dpyz020 npuHyUNG, HARPUMep, HA OCHOBE PAGHBIX HOPM NPUBHLAL, TOALKO
HEKOTOPblE YeHbl MOLYT OTPancaTs TPYO0s80e codepicaHue, XOTS HA 6Cex
yeHax TO4HO OY0er cKxa3viéarsCi HANPAsAeHUE U3MEHEHUL 8 TpyOOosOM
codepacanun. B caydae yen npou3sodcTsa, yeHst OCHOBHBIX cpedcTe no-
AYMAOTCS  QUCKOHTUPOBAHUEM OpYTo peHTst OCHOGHbIX ¢oHOos. Bce
YeHbl, NOAYHEHHbIE HA OCHOBAHUL HOMUHAAbHLIX 3apaboTHbIX naarax 6y-
Oyt Goavuie TPYOOBHIX e,

B coyuanucruyecicos HapoOHOM x03siicTee wkpurepuil pacnpede-
neHus npubasoHHOLl CTOUMOCTU SIBARETCA He COOCTEEHUMECKUM, a Kpu-
Tepuem passurus pazmewjenus pecypcos. CobcreeHHo, yernoobpasosarie
00AMCHO ObITh TaKUM, HTOOL 00ECHEYUTL ONTUMAALHOE pa3smeujeHue pe-
Cypeos, T.e. TAKOe UCNOAb30BAMHUE OBEUJECTEAEHHOIO U NCHE010 Tpyoa,
4TOBbt MAKCUMANLHO VO084eTEOPUTH 1OTPeGHOCTY OanKolo ofiiecrsa.
B atoil ces3u anpuopHno 0THIOOs He SCHO, HA00 AU NPUPAGHUBATL HOPMbL
npubagoHHOl CTOUMOCTU K HOpmam npubeiau waud cdeaars 4TO-TO UHOE.
Hacrosujas crares Oaer HexoTopsie UHOUICAHUIL 8 KQKOM HANpagaeHuu
nado udru. Odnaxo, pewterue npobaemst 0aneKo He NPocro u Tpebyer
GecbMa Cepbe3H020 UCCAEO0BAHUS.



