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THE GOALS AND THE SECTORAL CHOICE OF TECHNIQUE
UNDER WORKER-MANAGEMENT

Miroljub LLABUS*
I

The purpose of this paper It to show that the choice of techmnique
depends on the goals adopted by seli-managed firms, and that there
are some differences between the choice of technigue made from the
point of view of the entire economy and the choice of fechnique made
from the point of view of the firms.

We shall consider the simple model of an economy, which is well
known. (Garegnani, 1970; Harcourt, 1972; Harris, 1978; Jarsulic, 1980.).
The economy has two sectors, the first producing capital goods, the
second producing consumption goods. There fs no net imvestment, so
that all sunplus product is composed of the consumpftion good. Compe-
tition assures that all self-managed firms in the first sector choose the
same technique, relating capital goods and labour to the umit level of
output in a fixed propontion, and it does the same in the second sector.
Labouz is homogeneous; there are equal wage rates and rates of profit
across all self-managed firms in the economy.

Taking ‘the price of the consumpfion good as the numeraire, the
two price equations can be written as:

Py=(1 - r)ayP; + aprw
1)
1=(1+ r)a;P; + apw

where agg = labour input per unit of good j; aj = capital good input
per unit of good j; w =ithe real wage rate im terms of consumption
good and r = the rate of profit. The technology of the entire economy
can be defined as any set of a;’s and ag's, that is:
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Each colummn represents a process of productjon.-in the respective sec-
tor. The capital good is a basic commodity {&fitdring into each process
of production), but the consumption good is a non-basic commodity.
Technique and related prices are differentiated by the superscripts o, .

As is well kmown, for any particular technique we can solve the
price equations (1) for a wage rate:

l—ajj—TaII
w = [#4)]
an (1 + ay (2 —1)) + rlapan(Z2—1))

a;ag machine-labour ratio in consumption-good sector
Z = =
az/an machine-labour ratio in capital-good sector

The wage curve (2) slopes downward in the w-—r space, with the
1—ay
maximum rate of profit R = {for w =0) and the maximum
an
1—apy
wage rate W = (for r = o).
ap (1 +an{Z—1))

Since the met oufput per worker will be divided between profits
and wages, we have by definition y = 1k + w, where y = mnet output
per worker and k = value of capital per worker for the entire econ-
omy. We assume that there is no net investment amd since the price
of the consumption good is taken as umit, y will be equal to the
maximum wage rate under a given technique. Therefore, the surplus
product can be measured as y — w. The value of capital goods depends
on the rate of profit, and it can be expressed as capitalized surplus
product by the prevailing rate of profit:

y—w

k= — 3)

7

II

The wage curve (2) relates the wage rates to each level of the
profit rates, under a given technigue. Competition equalized wage rates
and rates of profit across all self-managed firms in the economy.
Therefore, the wage ourve {2) holds for the entire economy as well as
for each self-managed firm.

We shall econsider mow a particular case of the choice of technigue.
Suppose there is only one way of producing a capital good, but two
different ways of producing the consumption good. Let ws reflect these
differences in the o and the B techniques, which can be written as:
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All the technical coefficients of the technique P are identical to those
in the technique o, except that a®> a% and aP< a® . This implies that
the f§ technique is more mechanized in the consumption good sector
than the a technigue. Since the process of production of the capital
good remains unchanged, it also implies that the B technique is more
mechanized than the o techmigque for the entire economy.

The price equations for the two techmigues can be written as:

@ a
Pr= (1 + 'r) a.;;P; + aw
(9)

a «a a
1= (1 + TJ a,;P, + o0

and

p B
P1 = (1 + T) aHPI + ap

B B B
1= {1 + T) lItu + ap0
The particular shapes of the wage curves (2) are:

a B 04—067
w=1—157 W= —
0384+ 0,18~

0]

These wage ourves are shown in Fig. 1.
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Since there is mo chamge in the process of production of the capital
good, both the maximum rates of profit aré®déntical, k.= R,ﬁ . The
switch point of techmigues is at r* = 0,11. We are concerned with a
competitive situation in ‘the" capital market, so the rates. of profit can
be taken as given constamts from the point of view of the self~managed
firms. ]

. We assume now that workers employed in self-managed firms in
the consumption’ goods- indusiry’ can® choose the “techmique they “want,
independently of workers employed'in the ‘other firtms of thé capital
goods industry. The question is: Whatt techmique will be chosen? ’

The choice depends .on the goals adopted By fthe self-mandged
firms. We shall consider two particular goals. The first is the highest
net income per worker, that is, the highest wage rate. The second is
the highest profit per worker. . .

If the motivation of the workers in the consumption goods indnstry
requires maximization of the wage rale, the choice of technigue is
apparent in Fig. 1. For the rates of profit 0 £r <r* they will select
the f§ techmique, and for the rates of profit r* <z < R¢ = RB they will
choose the a technique. ' :
They are indifferent to the two special values of the profit rate, namely
ifr=c*andr=R* =Fkp . S .

The second goal, which reguires maximization of the profit per
waorker, mneeds some more elaboration. Profit per worker imn the

ap
consurnption goods indusfry can- be written as:"mw =1r——F; and -the
ap
. ayn . dman :
price of the capital good can bewritten as: Py = + —w(Z—1).
: ap ap

Hence, for a given technique:

i :
T = 1(——+ ayw(Z—1))
g2 )
In the case we are examining, we have the following e}ag;éss{i:ons for
profit per workér in the consumption goods industry undef,eaéh tech-
nique: o F

a a; L #

m=r(—rE= 15 AN )
a . . P
Qo2 ‘ "
B (257} B . R PR -
T=7(— + o (Z—1)=13 + 09 w). ' )]
B
Qg2
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@
because Z = 1:

The profit ourves i .
in Faf;. . Do Worker curves in the consumption goods sector is shown
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\’ggl can see th.at the sel.f.—managed firms in the consumption. goods sector
;& 1l receive higher profit per worker for the technique B than for the
1edhsruque‘ O w-hga_rteyer,the rates of profit are. That means there are no
ggpo%'-bumfhes to switch fn?m one.technique to the other, from the fpoiht
o ;r:;w of vaﬂ}hlf workers in the consumption goods i&l‘dustry. The con-
an% o ce will be a lower wage rate, if the rates of profit are between r*

.. The paradox is that woukers in the ital : :

e p s . the capital goods seotor, attemptin
rft:;q;n:u::u;;;t{he?mlowti profit per worker, would choose #Jhe, same Eech%
€rs 1n the consumpti § i imi

tha wage moin umption goods industry if they maximized
3 'tIt }uls clear Fha% fthe two. goals conflict from the point of view of the
es uc osen *techm_que. It also” implies the economic struggle between
woz*]u?rs employed in different sectors of production.

We now turn to the question of what will ‘happen to the employ-
ment and the (relative) outputs, when self-managed fimms select technol-
ogy under different goals, ot

** Talkiing the output of the consumption goods sector as the numeraire,
the two quantity eguations can be written as: -

FAEYSaN

o Lnih




MIROLIUB LABUS
266

=(1+ g)ayz; + apc Lo
x = g) szt o7 I o)
1=(1+ g)asx;+ anc

1
worker, dj = coefficients of consumption (in this case d;=0), x;=
(relative) output of the capital goods sector. .
For any particular technique we can solve the quantity equations
{10) for a level of the consumption per head!

where, g = the rate of growth, c= (dy,da). Xt} = consumption per

1—ay—gay 1)

ap (1 + ay(Z—1) + g(apay(Z2—1))

The monotonically falling wage curve wir), (2), is identical with the
curve for the consumption per head cfg), (11), in ihe function of the rate
of growth. .

The (relative) output of the capital goods industry for a given
technique can be writien as:

ap Qo114
+

an an

o(Z—1) (12)

Xy =

For the technique a, the value of Z is mnit, so the (relative) output of
the capital good will be:

a a ,
X =——=075 (121
o
L4973

For the technique B, the value of Z is greater than unit, so the (relative)
output of the capital goods sector will be:

g
B au Q281 B
X =—t—c(Z—1) (13)
B B
an an
B B 014 - 016 g . .
Having in mind that w () =c{g) = . , the relation (13) will
0,38 +0,18¢g
take the particular shape of:
04—06¢g
z, =064 018 ——— (14)

0,38 +0,18¢
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Both ourves (12) and (14) are shown in Fig. 3.
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The oufput of the consumption goods seotor is relatively greater than
the output of the capital goods sector, for both techniques. I self-man-
aged firms segk to maximize met income per labourer, these differences
slowly inarease for the rates of growith between 0 and the switch point
g*; afterwards, they are constant.

If self-managed firms seek to maximize profit per worker, the rela-
tive output of the consumption goods sector continously increases or
(which is the same thing) the relative output of the capital goods industry
continously decreases.

The changes of relative oubtputs will affect employment in the self-
managed economy. As the zate of growth increases from zero fo ils
maximum, employment will slowly decrease if the goal is maximizing
profit per worker. This decrease will stop at the switch point g* if the
self-managed finms in the comsumption goods sector seek to maximize
wage rates.

We have shown what different choices of technique would be made
under the imfluence of different goals adopied by the self-managed
finms. One of these goals, that is the profit per man, implies a conflict
between workers employed in different seotors of production. Besides
this conflict there is another one. From the point of view of the entirs
self-managed economy, it is rational fo choose the dechmique which
assures the greater aggregate met income per worker. In our case, this
is the f technique. This choice coincides with the choice of technique
made under 'the influence of the profitqper-man goal. Still, it is opposite
to the other choice of technique, which maximizes the wage rate. Hence,
there is an association of the comfliot between workers employed in
different sectors of production with the confiict of micro-macro decision
mules for the choice of technique,.
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We shall consider the opposite case, mamely, that workers in the
capital goods industry can seléct the technigue they want. We suppose
now that there is only one way of producing a consumption good, but
two different ways of producing the capital good. Let these differences
be reflected in the o and the § technique, as follows:

0,6 0,8 . 0,7 0,8
{ A ] @ty 0 { A ] Bio 0
s 0,3 0,4 o L 0,1 0,4

All the techmical coefficients of the technigue {3 are identical to those of
the technique @, except that: aff < ag and a:l‘ > ag . Therefore, the
technique P is more mechanized in the capital goods industry than the
technique «.

The price equations for the technigue 3 can be wrilten as:

p pse B
Py = (l -+ T) ayP; + apw
(15)
B
1= (1 + 7') (l]zpj + QW

The price equations for the technique o« are the same as before, that is,
as the relation (§). The particular shape of the wage curve is:

03—0,7r
w=— (16)
02—0271
B 3
The maximum rate of profit 4 R” = — and the maximum wage rate
7
B 3
is W= —. Both wage curves for the ¢ and the {§ techniques are shown
2
in Fig. 4.
Workers in the capital goods indusiry will select the § technology for
1
the rates of profit between 0 ond r* =—, and then turn to the a«
3
technology umtil the rate of profit reaches its maximum Ru = if
3

their goal is the maximum of the wage m‘a’ﬁeé.

If the workers of the capital goods industry are motivaied by a
different goal, that is to maximize profit per worlker, they would make

mr.;i-c;, ekl
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a different choice. Let us first define i
; profit per worker §n th i
b ; e capital
~5 P - Recalling that the
price of the capital good ds: ’ "

goods industry. It cam be written as: K?:r

B B B
g au Qo2ys 8
Pr=—t— w2 —1)
B
ar arp

the profit per man can be written as:
g
8 T (57} B B
= (—'3 +aw(Z—1))
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Its particular shape for the technique f§ is:
e 7

T = 1 (6,125 — 1,7395 w) (18)

The profit per worker in the consumption goods industry can be
written as:

B
p Gu B
T =7 (——+ aw(Z—1)) =71(1,76 — 0,5 w) (19)
B
g

Both curves (18) and (19) are shown in Fig. 5.
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If workers in the capital goods industry seek to maximize own profit
per worker, they will choose the 3 fechnique, whatever the profit rates
are. Is choice conflicts with the position of workers in the consump-
tion goods industry for the rates of profit between 0 and 1/3.

The relative output of the capital goods industry can be written as:

B p
8 ay Qg0 11 B
X =t ———c(Z—1) (20)
an ar
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The consumption per head ocurve (11) for the f technique is identical
1o the relation (16). Taking both relations (16) and (20), we get:

B 03—07g
X =0875—0.2485 — — (21)
0.2—02¢g

All the oubput curves are shown in Fig. 6.
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The relative output of the capital good will continuously increase if
the technique B is the only chosen techmigue. This increase will stop
at the switeh point g* if workers in the capital goods industry seek to
maximize wage rates.

In the former case, employment is a decreasing function of the
rate of growth, but in the latter case, this deaeasing function will be
stopped at the switch point: afiter then, it will be constant but at a
higher level than before.
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CILJEVI I SEKTORSKI IZBOR TEHNIKE U SAMOUPRAVNOJ
PRIVREDI

Miroljub LABUS
Rezime

U ovom clanku je analiziran izbor tehnike u jednostavnom dvo-
sektorskom modelu privrede u kojoj postoje samo opticajna proizvodna
sredstva. Ceo moguéi spektar tehnikd je sveden samo na dve tehnike,
a i f, s tim da je tehnika @ viSe kapitalizovana tehnika. Promena teh-
nike alternativno pogade jedan i drugi sektor privrede. U tim okwvi-
rima posmatrano je ponasSanje samoupravnog preduzeéa u odnosu na
dve moguéa kriterijuma izbore tehnike: dohodak po radniku i dobit
po radniku., :

Kuako od izbora tehnike w jednom sektoru zavisi primenac tehno-

logije u celoj privredi, ukazano je na mogude konflikte izmedu sekto--

ra, ¢ak i w okvirw primene istog kriterijuma izbora tehnike. Bolja teh-
nika sa stanovifta jednog sektorea moZe nametnuti onu tehnologiju ce-
loj privredi kojo ne odgovara drugom sektoru, Istovremeno je prikazan
i poznati zakljufak da promena kriterijuma izbora tehnike wvodi usva-
janju razli¢itih tehnologija.

Cela analiza je ilustrovana na jednostavnom primery alternativnih
tehnologija. Osim odnosa mna strani raspodele i cena, analiziran je i

uticaj izbora tehnike na relutivne odnose obima proizvodnje po sekto-
rTima 1 na zaposlenost.
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AKTIVIZACIJSKI PERIOD INVESTICIJA U INDUSTRIJI
JUGOSLAVIJE

Tomislav VUKIN A*

ANALITICKA PODLOGA I PRIKAZ METODOLOGLIE
EMPIRIJSKE ANALIZE

U ekonomskoj literaturi se pojam aktivizacijskog perioda investi-
cija majleiée vezmuje s problemom izratunavamja kapitalnih odnosno
proizvodnih koeficijenata. Kapitalni koeficijent se definira kao omjer
izmedu kapitalnih dobara upotrebljenih m procesu proizvadnje i veli-
&ime proizvodnje koja je remultirala izmedu ostalog i mjihovim djelova-
njem, a proizvodni koeficijent predstavlja njegova recipronu vrijed-
nost. Ako je wijeé o kapitalnim modelima, gdje je pretpostavljena veza
jzmedu Xapitala i proizvoda u njihovoj nkupnosti, onda ocjena dulji-
ne trajanja akfivizacijskog perioda ne predstavlja ogramidavajudl fak-
tor. Medutim, kod investicijskih modela gdje se pretpostavlja veza iz-
medu investicija 1 godi¥njeg prirasta proizvodnje, izbor odgovarajuéih
makroekonomskih agregata o$tro mamede potrebu poznavanja veliine
investicija u toku ili duljine trajamja aktivizacijskog perioda.

Najsatetije, alttivizacijski period moZemo definirati kao razdoblje
kapitalizacije investicija. Proizvodnja & montaza osnovnih sredstava
zahtijeva odredeno vremensko razdoblje, koje se s ekonomskog staja-
Jista me mo¥e zanemarit, u kojem je potrebno izdvojiti odredeni dio
sredstava za investicije u osnovma sredstva, a da ona jo§ uvijek ne dje-
luju u smislu faktora proizvodnje.

Alktivizacijski perfod kao vremenski interval od dsplate financij-
skih sredstava za investicije do mpotrebe movih kapaciteta u proizvod-
nji, s jedne strane ovisi o efikasnosti m procesu investiranja i odraz ie
ponafanja proizvodaga, dok je s druge strane odreden tehnologijom
proizvodnje samih osnovnih sredstava. Bududi da majvedi dio investi-
cija ofpada na gradevinske objekte i opremw, to e razina fehnidke
opremljenosti te stupanj proizvodnosti i organizacije rada u gradevi-
narstru i m odgovarajudim industrijskim granama koje proizvode op-
remu, utjecati na duljinu aktivizacijskog perioda.

Ako investicije u osnovna sredstva tretiramo kao odredeni troSak
u sadagnjem razdoblju s ciljem poveéanja proizvodnog kapaciteta u

* Centar za ekonomski razvoj grada Zagreba, Zavod za planiranje.




