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15r INTRODUCTION

In a recent survey, Estrin and Bartlett (1980) argue that one of
the weaknesses of the existing empirical literature on the Yugoslav labour
market i§ its failure to directly test the central predictions of theoretical
models of labour-managed firms (LMF's). Rather, the focus has been on

indirect issues such as income dispersion and labour mobility.

This paper considers one of the direct theoretical predictions,
namely how the enterprise adjusts its employment level in response to short-
run variations in demand. Short-run employment functions are derived and
then estimated. at the industry and aggregate levels using Yugoslav quarterly
data. The resulté are used first of all to examine competing LMF models,
secondly to look for any effects of the institutional reforms that took
place in 1972 and, finally, to make comparisons with a capitalist economy,

the'U.K.



2, SPECIFICATIONS FOR 'SHORT-RUN EMPLOYMENT 'FUNCTIONS

Assuming price taking behaviour by firms, the simple single

variable input, single output Illyrian model posits that the LMF aims to
max y = E%:E subject to Q = Q(L,i)
where L is the number of workers, y income per worker, P product

price, Q output, F fixed costs and K the capital stock which is fixed

in the short run.

Maximisation requires P 'g_% = %}': 5

Lack of data on the capital stock forces us to adopt the usual practice of
using the constant and a time trend, T, to pick up the effect of the
capital stock and technical progress on employment. If fixed costs were

constant the following specification would be appropriate, at time t

L £(@,_,T) (1)

Clearly an assumption of constant fixed costs cannot be justified.
Instead it is assumed that these costs tend to vary uniformly across
industries (reflecting general inflation and levels of taxation) and there-
fore a more appropriate right-hand side term is the ratio of the product

price in industry 1 to average product prices, RPt‘ This gives



Lt & f(RPt,T) (2)
This specification assumes that employment is adjusted instantarneously to -

changes in RP More realistic is to distinguish desired employmént;'

t -
* .
L , from actual employment, L, and replace (2) by

*

L £ = f{RPt,T) ' (3)

2/
Due to costs in adjusting employment actual employment may deviate from

desired employment in the short-run. Ideally these costs should be used
*
to model the adjustment of L to L but this is obviocusly difficult in

practice. Instead a Koyck partial adjustment mechanism is assumed:

* A
L, /L, .
5o e o<xr 3 (4)
t-1 t-1

where A is the speed of adjustment of actual to desired employment.

Combining (4) with a multiplicative form of (3) and taking

logs gives the following estimating equation:

Log Lt = ao + al log RPt + a2 log Lt—l + a3T (5)

3/ 4/

A priori we expect a, < o~, o« @, <1, ag'?



The Illyrian model is rejected by Horvat (1972) who argues that

the LMF does not aim to maximise income per worker, A more plausible assum-

~

ption is that the enterprise determines the level of perscnal incomes, vy,
in advance on the basis of factors such as the disposable income of the
enterprise, the cost of living and incomes elsewhere. Having done so he
asserts that it is then rational for them to maximise total enterprise
profits and so, in the short rﬁn, the LMF behaves exactly like a profit

maximising capitalist firm.
The objective function of a profit maximiser is:
max I = PQ - yL subject to Q = Q(L;i)
L

where II is enterprise profit.

Maximisation requires y/p = %%

Again distinguishing actual and desired employment we can write:

* ~
L, = g((y/p)f, T) (6)

Applying the Koyck adjustment mechanism, (4), and taking logs yields the

following estimating equation:
log.L, = 8, + B, log (y/p) + By log L, + B,T (7)

with expected signs Bl <0, O« 82 <1, 63 > 0.



Both of the above employment functions (5) >and "(7), are neo-
class%cal in the sense that the firm is assumed to be able to sell as much
as it wants at the excgenousiy'given‘prices. Thus the direction of causal-
ity is from prices to quantities. In dlscu351ng the capitalist employment
function literature Hazledine (1979) points out that there have been few
attempts to test purely price dependent employment functions and these
(Bechling (1965), Hazledine (1979a)) do not find sensible results. The
standard assumption in SLngle equatlon models is that the firm takes out-

put as ekogenous and minimises costs.

If we similarly assume that the LMF takes outpu£ és éxogenous
then the marginal product of labour will be zero for any employment ébéve
that necessary to pioduce the given output level. Thus wh;ther LMF's
maximise income per worker or profit the'résponse to variations in deﬁand
will be identical as long as they are constrained in what'th;y can ééll =
they sinply adjust employment passively as output varies. Using the same
arguments as above we can write:

*
L, = h(@.,T) (8

and hence the estimating equation:
log Lt = YO + Y'l- log Qt + ‘yzlog Lt-l + Y3T (9)
with expected signs Y, > O, 0« Y, <1, Y3-< o. This is the familiar

Ball and St.Cyr (1966) specification which has been estimated on a wide

variety of data for capitalist economies with‘broadly similar results.



3. YUGOSLAV SELF-MANAGEMENT 1945-75

Following the Second World War the Yugoslaws implemented central-
isation and collectivisation on the Soviet model with rigid administrative
planning. Increasing criticism of this model resulted in a transition from
1952 to a syétem of partial self-management and decentralisation. How=-
ever, according to Milenkovitch (1971) it is only after the 1965 economic
reformséf that the question of how a Yugoslav enterprise responds to
economic signals becomes important. Before 1965 the Yugoslav firm was
. subject to a "maze of interventions". This period of what Stephen (1976)

- vreferg to as "maximal.self—managementﬁ extended up to 1972, when mounting
inflation and unemployment induced the govermment to reimpose a degree of
administrative éontrol over the allocation of the surplus between wages

and investment and over the diétribution of the wage fund between employees.
This suggests that models of LMF behaviour should perform best in the
period 1965 to 1972; after 1972 the responses of firms to economic signals
will be less clear or perhaps less rapid. This hypothesis was tested by

regressing the equations separately for the periods up to 1972 Q1 and from

1972 Q2 to 1975 Q4.



The‘employment functions wereveStimatéd at the iﬂdustry level
using quarterly data on nineteen industry branches from 1967 Q2 to 1975 Q4.
No industry data was available prior to 1967 and a change in the system of

industrial classification prevented the use of post-1975 data.

The results for the Illyrian sPecification‘ (5) are presented
in Table 1. Although the fit of the equation is generaily good the
relative price term performs very ba&ly. A negative coefficient was
expected but this only occurred in five cases and inlﬁone of-these did it
approach signifcancé. To test the hypothesis that firms wouia be ﬁofé
likely to behave in the manner predicted by fhe Illfrian model during the
period of "maximal self-mahagement" the reéressions were run using data
from 1967VQZ to 1972 Q1. This did not produce any improvement. -The
Illyrian model may be defended by arguing, firstly, that with more than
one variable input the perversé short-run membership response might not
occur. However, this requires that the other input be highiy complemen—
tary to labour and that its marginal product does not decline rapidly.
Secondly our inability to measure fixed costs might be an important weak-~
ness. On the other hand the results are consistent with the failure,
noted above, of purely price dependent employment functions in other

countries.

This last point also applied to the estimates from the profit-
maximising specification (7) over the period 1967 Q2 to 1975 Q4 reported
in Table 2 since real income was insignificant in fourteen out of the
seventeen industries. When repeated for the period 1967 Q2 to 1972 Q1

it became insignificant in all cases. Given the failure of this



specification in capitalist countries as well, we cannot conclude that
the LMF behaves differently to a profit maximising capitalist firm but only

that the perfectly competitive neoclassical model is inappropriate.

Thbles 3, 4 and 5 give the results of the Ball and St.Cyr specif-
ication (9), estimated over the periods 1967 Q2 - 1975 Q4, 1967 Q2 -
1971 Q1 and 1972 Q2 - 1975 Q4 respectively. Leaving aside the time trend
for the moment, the results are more promising. For the period as a whole
fourteen of the coefficients on current output, Qt' are correly signed with
four significant at the 95% level and a further two at 90%. Taking the
two subperiods separately it can be seen that there are six significant
(at the 95% level) coefficients on Qt in the first period but only four
remained significant in the second. In addition, F tests revealed
structural breaks at 1972'Q2 in nine of the industries. Thus we have
some tentative support for the argument above that firms were less likely
toibehave in the manner suggested by our theory after the 1972 Reforms.

The remainder of the analysis therefore concentrates on the period 1967

Q2 to 1972 Q1 (Table 4).

It can be seen in Table 4 that the time trend is significantly
positive in ten industries and negative in two, whereas our a priori
expectation was a negative sign. Mencinger (1980) argues that there has
been an autonomous growth in employment in Yugoslav independent of

fluctuations in output growth and that :



"this development has been an apparent (conscious
or unconscious) way of solving the unemployment
problem aggravated by the restricted employment
abroad. In this way both registered and hidden
unemployment have been partially transformed to
‘internal' underemployment in the form of
employed but underutilised workers...".

Although at an empirical level this might explain the positive time trend

there remains the theoretical problem of how this process can be reconciled

with the assumptlon that the firm maximises income per worker or proflts

Further research is necessary here.

In nine 1ndustr1es the coefficient on current output is 51gn1f-
icant at the 90% level at least, The size of the short-run emplqyment—lw
output elasticity varies considerably across industries, from 0.051 in
chemicals to 0.317 in Building Materials. The cqefficient on the lagged
émployment term in these industries takes a value of between zero and unity
in seven cases as was expected a priori. The implied v;lues of the
adjustment speed parameter, ), indicate that speeds were fairly low,
with less than one third of the adjustment typically occurring in the first
quarter. These results support the view that adjustment costs prevent
instantaneous adjustment of actual to desired employment. For‘those
industries where current output is insignificant the conclusion to be

drawn is that employment does not respond to current output.

We now turn to compare these results with estimates of the Ball
and St.Cyr model for a capitalist economy, the U.K. The only industry
level study is that by Wilson (1978) which uses annual data over the period

1948-1970. As this is a different period from ours the following



conclusions must be treated with caution.

Table 6 reproduces Wilson's results for those industry groupings
most comparable to the Yugoslav industry branches. Examination of Tables
4 and 6 reveals wide differences between the two countries. Firstly, with
only one exception the time trends are negative in the U.K. equations and
almost all are significantly so. This is consistent with estimates from
cther countries and, as noted above, the positive coefficients in the
Yugoslav equations require further analysis. Secondly, the current out-
put term only fails to achieve significance at the 95% level in three U.K.
industries whereas for Yugoslavia the figure is thirteen. Note alsco that
in five of the six industries where Qt was significant (at the 90%
level) in both countries the long-run output-employment elasticity is

greater for the U.K.

A similar picture emerges from a comparison between the two
countries at a more aggregate level. Table 7 presents the results of
estimating the Ball and St.Cyr model for Yugoslav Manufacturing, Mining
and Quarrying in aggregate over the periods 1965 Q2 to 1974 Q4 and 1965
Q2 to 1972 Q1. Also shown are Morgan's (1979) estimates for U.K.
manufacturing 1963 Q1 to 1976 Q2. These results are exactly as the
industyy level estimates would lead us to expect with the Yugoslav
equations displaying a positive time trend and insignificant coefficient

on current output.



11.

. It was noted above that the Ball and St.Cyr eéuatién has been
estimated for a wide variety of capitalist countries in addition to the
U.K. with broadly similar results. I'ts poor performance with Yugoslav
data is therefore an important finding and suggests that the short-run
employment behaviour of Yugoslav LMF's is éignificaﬁﬁly different from

capitalist firms.

Earlier it was suggested that the simple Illyrian firm would
respond identically to a capitalist firm when facing a quantity constraint.
However it can be shown that this might not be the case if the LMF has

more than one variable input:

Suppose the LMF aims to maximise o PQ - rK(Q,L)
L,K L

where K is another variable input, r its price, and Q the exogenously

given level of output. Maximisation with respect to L yields

L _ Q
- 2
a9Q L2 9 %
oL

Since, under normal assumptions azy/aL2 < 0,' KQ >0 énd KL§ ? the

sign of dL/d0 is ambiguous.

We could similarly rationalise the failure of the Ball and St.Cyr
specification in terms of a variable hours mocdel of the LMF. Suppose, for
example, the enterprise is made up of identical members aiming to maximise

the utility function u = Yy = B(R), where & is hours worked per member.,



Let £ = i/N where L is the amount of man-hours needed to
produce the exogenously given output level, 5, and N represents the

number of members. The utility function can then be rewritten as

_ Py - F _i'1
U = - - - B(N’

Maximisation with respect to N yields

du - (PQ(L} - F) . L, L
N N N2

The membership response to a change in i, which is equivalent to the

response to a change in 5, is given by:

a. ' f' |I_I-; _E_

o THEEE R g
ax g & B
N N2

Under normal assumptions B'(%ﬁ and 8"(%? are positive and hence, once

again, the sign of the membership response is ambiguous.

Both of these models assume individuals maximise their own self-
interest.éf Alternatively, solidarity among the membership would provide
another explanation of the absence of the output-employment relationship
which characterises capitalist economies, A further possibility is that
various legal regulations res;rict the degree to which enterprises can vary

. 7/

employment in the short run. Investigation of these and other explan-

ations at the empirical level is an important area of future research.
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5,  CONCLUSIONS

The paper began by considering the short-run employment predic-
tions of the simple Illyrian and profit-maximising models in which firms
are assumed to be. price-takers, Employment functiorns were derived and
estimated using Yugoslav quarterly industry level data over the period‘
1967 to 1975. The results suggested that these models cannot explain the
behaviour of LMF;s in Yugoslavia, Under the alternative assumptlon of an
exogenously given output level the famlllar Ball and St.Cyr estlmatlng
aéquation can be derived from income-per-worker max1m1s1ng as well as proflt
maximising obje tlve functions, This specification gave slightly bettér
results and provided some tentative support for the hypothesis that the
1972 institutional reforms had a significant effect on eﬁterprige behaviour.
An important finding was that the Ball and St.Cyr specification perfbtmgd |
very poorly on Yugoslav data when compared to the U.,K. and a wide -'varietyrh_'
of other capitalist economies. This suggests that the short-run emplgy—”
‘ment behaviour of the Yugoslav LMF is significantly different from capital-
ist firms. ‘In particular, employment in Yugoslavia seems to be less
responsive to variations in current output. - Some possible explanations of
this result wére briéfly-sﬁggested but this remains an important area for

future work.



. . ,
2072d 3ATIRTAX PSODOT UO JUBTOTIISCO :se peje(nored ‘AITOTISeTs 207ad aarivTaa-juemfordms unx Buol payrdwt 9yl SF @ P

(z9° 1) (vz*0) (68°1) (Ls-c)

T€8° T voz* 9zo* soL* 5620 81070 zZ0o°0 L18°1 oooeqoy,

BuTysTTaNG

® HUTIUTAZ
(VAR 4] (Ly-0-) (66°€) (zs°g)

vZLoT vE6® LT - gga°’ (A S o) 81170~ 10°0 vz *JNUER PeOg

_ . (Ls*») (€°0) l€6°2) (95°2) s3jonpoxg

™9°1 686° 650° vLE" 9z9°0 zzo*o S00°0 9r9°0 aaqqny
[ (vo°L) | (T1°0~) (€6°2) (15°2)

Sv9°Z 186" 810"~ e £zL°0 500°0F $00°0 91L°0 zoIRRY

. ) . . (v ond (15°2) 7.4 325 W S| ¢-L7 - T |

zot1°2 866° - 96€° z6T” 878°0 9£0°0 £00°0 §SL°0 S9T TAxXAL

_ . (£9°1) (56°0) (6L°€) (6L7¢) .

8z0°2 L88° - vzo° goL" L62°0 L10°0 LOO*0 L08°T xadeq
8L w) {50°T-) (e ) (Lo°g)

S62°2 LLe® LOT2- v 9°0 EvO°O- $00°0 T€9°T | poom

. . (30°0) (9z°0-) (vo°g) (8r°5) sTeTIaIRy

906°1 9sp* 685"~ 50" | 10°0 £50°0~ 900°0 £€69°¢ BuTpT THE
| (z6°1) (zv-0) (zz°v) (Lo°»)

€IT°Z s86* £20% 189 6TE O 910°0 600°0 we 'z sTeoTmaYD

. w9 (91" D (10°¢g) (91°2) Sugzsautbug

616°1 266" TEE® SOE° 569°0 101°0 900°0 598°0 Teo'fI300TH

SuTpTINQdTYS

. 8z°9) (r9°0) (g ) art e §30TpoT4

£06° 1T $66° 960" SE€° $99°0 z€o'o S00°0 z5°T T#38u
8€°s) | (80° 1) (zz°e) | @v-2)

| 60Z°Z 196° vLz” 8ze" | zZi9°o 60°0 €00°0 z96°0 STUISH-UON

A 2" (90°0) (8c°¢c) (18°€) ASamyTeIaM

$20°2 voL” 600" | £69° LOE*D 900°0 S00°0 99e°Z STNOIIAI~VON

] (9T°0~) {8 ®) (z9°2) €r's) Kbanyrezon-

616" T 69L° e 620°1 620°0~ 8¥Z2°0 L00'0 S65°€ snozxag

(vs°2) (L*0=) (0£°2) (90°¢) wnITOIIVG

v0°Z 9z6* €L0° = £€S° L9v°0 6£0°0~ 600°0 veL0 apnid
§ (96°1) (se°1) (9L°1~) (EE°€)

860°¢ oy - ssg” S¥9° $%€°0 6zz 0 »00°0- ZSI'E %00 % Teed

w2 ) {ss5°€) (11" %) (89°%) |
108°T1 896" zee” 1L9° 620 - 6v1°0 900°0 ooz Ky1orI300Ty
— 2 2° S 31 sot u& bot aNaL INVISNOD HONVEE XULSOONT

sjsouazid Uy SOFISTANIS 3
10 : uoTITWYISH

S SL6T - 28 (96T arduwg
31 Bot erqeraea uspusdag TIARINOBNX 1GJ SajwmTIsH GOTIOUNA JusukoTdEm = 1 FIGVL




WMOOUT (wad pebbOT UG JUSTITFIBO0] ¢ S¢ PEqWTLOTED ' K3TOTIST® SWOOUT. Teaz-jusmAioTdma unx buot parrdut o ST ¢ q
(98°1), -~ (vosi=) ¥9°2) (6L°€)
W8T L8z 0 vLO™~ L 08Z°C - €900~ €00°0 96T 002%GOy, |
Buyystiang
) - % Bumautad
. 09°1) (9g°2~) (60°9) (60" 5 * Jniren
0L T ¥¥6°0 B86Z°~ ¥oL" 95z °0 zez o~ £10°C A (A pood
(€6°9) oz"1) (v¥°2) (6¥°2) 830MpPoxg
S¥8° 1T 0660 z60" 69€° T£9°0 y£0°0 §0070. 685°0 Zoqqrid
(1e° L) (Lo*T=) (sL°€) (9e°¢g) o
s8¢z} 886°0 182"~ 90¢ * ¥69°0 9800~ e 3 é) 068°0 TdUEOY
. m ol eeren | s toL"2) €z c)
o7 i66"0 T 1v0° £6T* LOg‘0 200°0 - t00*e 9PR"C S8 TINEL
. . 19°) (1670~) CIAd 3] feL s
£e° 988°0 zo'- sot’ §6Z°0 vio*c- L0G°0 o¥e" T zaded |
, oL-L) {1€°0) (15°2) we'e)
vm¢.u_ 9.6°0 1 zvo° got* z269°0 £10°0 £00*0 E£T¢°1 poom
) {60"0) (s8°1-) {95°€) (56°%) STeTISIvH
188°T 605°0 SEE - S86° S10°0 O€E ‘o~ 010°0 ZEE'V BuTpTTNg
(16°1) (ev°0) r'm {(vo°p)
3.~_ 586°0 910" €89° LTIE O 110°0 600°0 9zz°2 sTesTEIY)
. ) (6T°9) {z6°1) (z9°1) (8L°2) ButIissuTbug
298°T, 266°0 AT A sZE* SL9°0 LLO°0 £00°0 L00° T TedTI3I09Td
Surprrngdyys |
tog*g) {oL-0) (ve-e) 2z ) S30NPOXg
TOT" 2 $66°0 £50° LGE" £v9°0 610"0 vo0°0 L09'T Te3an
v v} (1€°0-) - {zz°2) (ze"T)
Rx°7 096°0 8€0" -~ 422 859°0 £10°0- £00'0 £80°T STRISH-UON
i (s9°1) {y0°0) (L6 2) g1 e) ABan{yensn
L00°Z YI9L°0 po0° 169" 60€ °O £00°0 500°0 8YE"C snoxI8I-UoN
‘ {80°0-) (vL°0-) (e0°S) (is" v AbanTTeIon
566° 1 6SL°0 9.0° =~ S§TO°T STO'O- LLo*o- 0100 T05°¢€ snaxIag
(LL-zl (6£°T) (86°2) (86°1) umatoxlaq
Y6 6260 601" . 144 86¥°0 650°0 600°0 055°0 spnzd
(€6 1) te6°0~) {60°0~) (€€°2)
962 SSE°O 961"~ 88s° 44 2] z260° 0~ 200° 0~ S6L°Z oD % Teod
{61°2) (1€°2=-) (Cigd ] (sg°v)
£90°2 z96°0 980" ~ £v9° Lsg'o §50°0~ 90b"0 6L0°2 Ay 1oTayoeTd
N - - = S Eyan o 5 T T .
na Nm q ¢ Y 3 bot t*d/K) o1 ANEEL | INWISNOD HONVYE AMISNANI
X _ -
| - aidue
sgaemuesnd U SOTASTIEIE 3 . ¥8 6161 - 8 (96T @1dues
$I0- = UoTITWTISH 7 Bor rqetres juspuedeq
WTAUTAODNX 10§ SO3RWIIe HOTIouUN JUowAolduwd - 7 HI4VL




16.

INdANO PabBOY UO IUBTOTI3800 :se pPojvINOTeD ‘A370T3ISRII Indino-juswiordwe unx Suaor pa1rdut 2q3 ST U 0
(oL°0) (zo*2) (EL°T) {68°¢€)
et 8¥E 0 LZT” 898° ZET'O or1°0 100°0 SZ8°1 ooo®RqaL
(95°2) (92 °0~) (1r°g) (85°¢) butystIand
€51°2 6L6°0 S10° - Z85° 81v°0 600° 0~ 900°0 9Z8°1 2 buyjuixg
(08° 1) (6£°¥) (8v°¢) (ve"v) " InUeR
865°1 656°0 A SSL° S¥Z°0 961°0 LOO°0 yoT°2Z pood
(69°v) (19°2) (00° 2} (yp°2) sjonpoxg
LTAA 166°0 12 A 6EP° 195°0 801" 0 »00°0 ¥Z5 0 Teqany
(zzZ"L) {¢9°0) (g€°C) (s8°1)
999°¢ L86°0 240 e° | ozLo 0po°0 »00°0 £€65°0 e esy
(€s°81) (ve“E) e 1) {(EL°T)
v6T1°Z . 866°0 95¥* €6T" Log o ggo°o 100°0 ¥65°0 SITTINAL
(11°2) (0g°0) (s8°1) (0%°2)
v50°Z ¥88°0 880" 8z9° zZLE"O §60°0C S00°Q (4220 ¢ xadeq
(66°L) (LE*T) (€T°T) (9e°2)
90L°T 8L6°0 £82° € 0oL 0 580°0 200°0 996°0 POO#
(r1°0-) (1s°11) (96°0-) (6¥°0T) STRTISIOH
[TAS 968°0 8e* 1T0°1 110°0~ £8¢°0 100°0- SZT°E buyptIng
(€1°2) zs 1y (s8°2) (88°¢t)
(421584 986°0 6L0° 959° vPEO .gs0°0 LO0°0 860°Z sTedTueyD
(L0°9) o8 1) oL 1) (69°2) burassutbug
8TL 1 766°0 €61° Zee” 899°0 ¥90°0 €00°0 £€86°0 TeoTIIoRTd
(eE°v) (r6°2-) (X1°g) (€L°2)
960°Z £96°0 59Z° - B¥E" 959°0 160°0~ Q00°0 y90°T butpTmMQdTys
(L1°9) tov-0~) (82°¢) {zo°¢g) s3onpoxg
€SL°T - $66°0 SZ0°~ zze” 8L9°0 80070~ v00°0 00S°1 Te3aN
(o£°g) (9z °0) 8L 1) (sz°2)
(484 096°0 E£p0° Lee” £€L9°0 »10°0 £60°0 296°0 ST} SH-UON
(oL 1y (o1°0~) (vs°2) (oc-¢€) AbxaTeian |
010°2 Lo 102"~ ToL° 66Z°0 ivico- L0OO°0 8L T SNOXIVI-UON
(Lo 0) (1v°0) (oL° 1) (vv°?) ABanTTwIoR
86" 1 LSL°O 690" 986° y10°0 890°0 g00°0 000° ¢ snoxxaj
(81°¢) (¥9°0) - s'n oL ) unayoxlad
$90°¢ 926°0 £ST* [5:5 S15°0 »£0°0 S00°0 065°0 spnxd
(15°¢) (99" 1) Lt 1=} (96°T) .
sbe T6£°0 " €EE” Ly €¢S°0 85170 TO0 0~ S6€°1T 00 3 Teod
(ze"T) (81°2-) (98°v) {ET°v)
9%€0°¢ 196°0 SY1° - 9° oy°o L80°0~ 800°0 ¥66°1 K3 7oTX309TH
na Nx o U X ,.?ug bot ua bot ONTEL LNVISNOD HONVYE XRISOANI

syesyjuszwd UT SOTISTIVIS 3
S70 = WRRUTISH

0 SL6T ~ 28 L96T @rdures

3 sot

stqetaes auspusdeq

TTARTBOBIX 103 FeIWEIINE UOTIOUNT JAouAOTaNR - ¢ FIGVL



17.

|
) (se°z-) {95°%) {£0°5=) (vs°L)
eotr* evL'o | iso Tzv 1 tZy-o- STi“0 - §00° G- . 8988°E . 03DRYOL,
] : aLo (-7 . I (z6*¥) (v8°2) | Butustiang
yiL” 686°0 . BGU*- L8’ k120 | t.o.o; 11600 608" ;. R bupjuixg
” © 4gE*0=) {se°6) " (e8*B) (8t°9) *Fnuel
8€8°y 9t6‘o S6T* 150"t 1§0°0~ 502 °0 © LoD 9s°¢ poog
| } {80*2) to1°-2) @2ra (6£*g) s3ofipoxg
tee LLE"O g1t 11 STh 0 vz1'o P00 0 §08°0 P
| : by (19°0) (65°1) ts5°0)
590° L8°0 £82° 65t° 8o sv0'0 zZoo'0 052 °0 . asyeer
It . . (88°0) (739 ¢ (Lo'9) (648°9)
soz°t 6860 | ipgt Clae z58°0; 0800 100°0 ®E0 soTIxaL
| wo-g) {50°0~) (96° 1) wz-2)
90%° oL6’0 | voo- LTS £€87°0 . TO0°0-| 500°0. BEE"1 zadeg
| {291} 2288 9] tob-1=) 64°1)
9c9° v56°0 ZLL” z1e” 88970 vz o 200 O 8.9'0 pooM
(Z1°%=) {8L°91). i wp=y | (88°97) sTeTtagwi
LvT” 6¥6°0 28z Tee't ZZT° 0= LIE O yo0 o~ 689°¢ Butpring
25°9) {86°¢) (6L°T) (£0°€)
(="4 o 966°0 gst* 9EE" ¥9%°0 1560 . £00°0 Teo 1 stesfuayd
) . (61" 8) (ré6°0) - (o gy (Ls°2) butzssutbuy
z5L1 886 0O 9T zse® | 8¥9°0 850°0 500°0 B10° 1T Teotazosty
. (5%°2) (9z°z-) (Lr'c) (LE*E)
Lae” ¥86°0 890° = ELg* LTV 0 - BED O LUD®O 9eTr'T Burptthadiys
i (20" 9) (81°1-) Le°v) (L9°E) s3onpodg
LA £66°0 690° ~ Lee* £€9°0 | 9zo'o- 900°0 BTILY TEReR
(v1°0) (€6°1) (Lo°0)- | 21°e)
¥58°1 ¥96°0 8TE" 6L28° Lo 680°0 005°0 (753 Bte3al=Uoy
| (96°¢) (91°0) (¥&*1) (L&°T) AbanyTe3on
699°1 955°0 . Lio* Tty 685°0 - LOD*O 7000 eyt STNOAIBL-UON
I {&v°8) (z9-0) 1¢7: 209 {96° 1) Kbanyreyon
8PE 2. £86°0 §90° viz® 9L 0 $10°0 Zoo°0 309°0 stoxzag
) (29°2) {487 T-) (gt-2) (8£°2) WRSTOXIBL
3440 ¢ 396'0 66E = 144 9L5°0 6910~ rio‘a il IPhID
(16°8) {62°2) {25°0=) (6v° 1)
-|vEs° T 6¥6°0 pic* e E6LO 896°0 00O 0= 809°0 MO § tedd
(65°¢) B8s°1-) £8%2) 166°1) )
¥ZE"T 926°0 § R gte” 890 860°0~ 9aD°0 960" 1 K yo1a350TH
ua 8 . oo ¥ et | Yaser .|  aum | mvasneo HONVHE XUISNANT
! sEswiusted it soT3eTINRS 3 ; 18 2261 - 20 LY6t ordmes
$T0 : uoTivaTisH 1 661 : erqerrvp Juspusded
X 367 ssyedtIng GoTIOWNa SuSH




18.

(GE°1-) (s8°1) (10°2) wwz el
vhLT 9¥"0 gez" gog* 8Eb 0~ Z61°0 L00* L6y opovqoy
(s€*0-) (v 0-) (ve"€) (€L°2) Butysyand
Lz1'Z 68°0 vs0° - STT1 sTi'c- | o0g0°= _zT0° v09°€ » Bur3utag
(L00* =) (€9°7) (s¥°z) (0z'g) * ynuey
fvee-z s€8°0 sz* z00*T - 700" - 0sz*0 oro" £68°Z pood
(L9°0) (18°1) {99°1) (z81°2) s10npozg
otT1°Z 8€6°0 goz* 1€8° 681°0 6970 900° 08°1 T9qqmy
(L 0-) (§2°1=) (zL°g) {(58°€)
L60°Z ¥6°0 zett- ezt | tzzro- ST 0~ 0z0° 9L E ampeay
(€6° 1) (se°1) (sg°0) (€T°D .
S1Z°2 66°0 151" L6E" £09°0 030°0 £00* (v T | sa1TaXey
. (68°0) (9T° 1) (sz° 1) (zz 0
BL0°T voL 0 zoe opL* ¥sz 0 OtE£°0 800° 98270 xadeg
(s8°0-) Ze'n (59°€) 90" %)
oLT°Z 7€6°0 £TT" 192 Y 192°0- Zvi o z10* 155°% poom
{05°0) (00" ¢) (-2 {ze*v) syeTIeqel
1 0z°2 €8°0 toe*0 ¥6 990" 182°0 poo* vsEzZ ButpTNg
. (vp°0) (96°0) (86°T) (95°2)
006° T Z06°0 LT €Le° LT1'0 zo1°0 oto" £85°2 sTeoTmeYD
(1p°¢) (€L°T) (€8°0) (8L°0) burxssutbuz
v6Z°Z 96°0 90v* 1€* . 069°0 910 £00* 009°0 TeoTag0eTy
A (9€°2) (€S°T-) s 1T (@s' 1)
s1°2Z 88°0 9TV - 8se* z$9°0 610~ L00* 6811 ButpTINQdTYS
] (s0°€) (€€°T-) (€T°2) @rn saonpoag
00°Z 860 Lz - esz* IHL°0 ¥90° - sco* 1821 Te32W
(88° 1) (v8-0-) (2e° 1 (s8° 1)
bes* T 18°0 80€°~ €8y LTIS°0 6¥1 0~ 600" LIL°T ST¥3aR UON
t6€°0) (L9 0+) (se°2) (€¥°2) KbantTeyon
Sv0°Z 995°0 81z° -~ te8* | £TT°0 €6T O~ sT0° 0Z0°€ snoxzag~uon
. (9€°0=) (98°0) (6£°0) (60°T) | KBanyTe3on
£26°T LE*O A 901°1 901°0- v6b 0 500° 18" 1 snoxxeg
: 169°0~) (58°0~) ez o) Coezn) metorag
frs6°1 oLs'0 3 et weeo- LET 0= 610" 1€6°2 spnzd
{s8°0) (v8*0) {8L°0) {e1°1)
L1672 862°0 8z° tsee | evzo z12°0 00" 8L 1 o300 ¥ eod |
(oz* 0~} ($0°T~) (68°€) (8L°€)
912°2 §58°0 690° =  £90°1 £90° - £L0°- £10°. voz € A3yoraaoety
Ma A u v | Thser [ %ot e INVISNOO HONVME ANISNONI
sysoquexed UT SOTISTIVAE 3 ¥0 SL6T - 20 ZL6T ordues
S70 .: voRneuTyIssy . u.u bor : eTqerTes Juspusdeq

viAvTSODN] 207 BOWIIAT UOTIOUNG IURAOTIRE - § STHEL



19.

°(BL6T) UOSTIM :@dInog

... TSA®1 %66 3I® JUROTITUBTS JUSTOTIFOD o

12y° Lar> 9zg° - ETX A 992"~ 0%~ -T00" 8vs°T o20RgOy, |
$89° 169" 4 X- My L9g" L9€" - 144 500° - s€9° butystIgng
« * ® » butautry
¥85°1 6EL® gee* ssz° LSS¢°- 660" z00" - 89L" Butsseoozg poog
£00°1 G6L° 969° L19° A ¢mv‘ L800°- (44 M Iaqamy’
.“.ﬂow. ETL" zzo'T Tev” LT6v = ;Now. RAC m.pw‘.n ‘038 I3yReeT
PIT® 189" 8v9° T LI JTov ,BEO" - , 506 ST STTIXSL
g10° | L¥s" E6T°T" £ze° JEee- 99" LLO0° = 615" - pavog 3 xedeq
651 6€L" 69%° L8s° LL88° LSeee LLooT= £55°T eang yuang
? ZIQUIL
962" T, 474 Zor'T (4 Lev LZov 10°~ BIL - UOTIONIISUCD
76" T ™we* Lye'z zso* Z80° - LE6T ,To= 928"~ sTedTme)
EVY° T 815" 850°1 [2:1 0 8ro" - 118" 120"~ £SL°E~ butxssutbuy
' \e * e TesTI308Td
I 1 965° 881" 1 L8e* L8 il 200" 9€5° - butpTTngdryug
850° 1 EBL” 166" gge” LI - | seer zoo* - 174 208 Spoo TeIeR
Lz9°1 6€9° 150°T Lzs° JLest- Lres” LLoo"- €02 T~ | STE3ISW sSnoizeg-uoN
vee® 999" 9z6° 8gE" B8 LETET L900°- 62°— 19935 ® uoxl
el 4 8gE” 8LT - vee" LY6ET~ to-- £00° -~ ,vso"ez SED°JeN ¥ TT0
T9S°1 vze” 916°1 L1e” LT ALY 200"~ JELSTT- Bututy Teod
§es°2 LoL* z91°§ sot1* SOT" - RisH JIvoTo- 56572~ L31otx30eTa
M 78 u X 3 So1 ¥ 6ot ANFEL LNELSNOD HONWYE XMLSOANT

3fp 4 T3 Bor Ce 4+ 5 gor Te + % .

OL6T-8PET ®3wg TPNUUY : e3v(

-3
‘Ml OO.—.

3

uopjenbg Suryewtysy

SOTXIBPUY “N°[ I0; seIvWIIeT UOTIOUAI JUSUAOTINT — 9 FIgW,



20,

*X13snput Buranjioeynuey Z

butAxxenb pue Hurainjzoeznuew ‘BUTUTR T

(6L6T) uebiow :

s3Inssy *J°n :90anosg

sTsayuazed UT SOT3ISTI3EIS 3

(P°v1) (9°g) (G°9-) (8°¢)
186° zg9° sz* GL* 8sT" Z00* = LS T Z0 9L6T-T8 €96T]
30l
z
t6L°9) (LS*-) (LL 1) (sz*)
96" 6 - s00° 566° Sp0° - z0o* voz * 10 zL6T-28 S96T
(¥0° 9T) (zp*-) (Lz°2) (z6°T) ¥3 SL6T-Z8 S96T
266° 1€2° - 8L0° zz6° 810" ~ 100° Zpo° eTARTSOBNg
- u Y T3 ot ¥ bot QNI INVISNOD

*d°n 9P pue etAersobni 107 sejewTasy UoTIoUnT JusuioTdmy Sjeboibby - [ TIEYL




21.

“'Footnotes

1/ Thanks are due to Norman Ireland, Ben Knight and Peter Law for their
valuable comments.

g/ Costs involved in hiring, firing, training etc. For a model with
training costs see Sapir (1980).

3/ The simple Illyrian model predicts that, although income per worker

' diminishes when the product price falls, the enterprise wishes to
recruit additional workers. The severity of Yugoslavia's unemploy-
ment problem over the period leads us to assume that workers will be .
forthecoming even at a lower income.
With more éhan one variable input a; > 0 is possible but this
requires both that the marginal product of the other input declines
very slowly and that it is highly complementary with labour.

4/ This will depend on the nature of technical progress.

§/ The reforms involved leaving more of the surplus within the firm by
reducing corporate taxation,and allowing workers considerable freedom
in determining hQW'the surplus sheuld be distributed.

§/ Self-interest is however pursued in a short-sighted manner since they
fail to take account of the possibility of their own dismissal.
This was pointed out by Steinherr and Thisse (1979).

7/ For example, by law the Yugoslav firm can lay off its workers only

if it eliminates the jobs they perform.

“
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DATA

All the data used in the regressions were obtained from "INDEKS :
Mesecni Pregled Privredne Statistike SFR Jugoslavije" (INDEX : Monthly

‘Review of Yugoslav Economic Statistics) published by the Federal Stat-

1stical Office.

All series are seasonally unadjusted and March, June, September and
December values were used as the quarterly observations.

EMPLOYMENTT

Persons employed in working and other organisations of the social sector.

QUTPUT
2

Index of the physical volume of production ° 1995 = 100,

RELATIVE PRICE

3
This shows the ratio of the index of producers prices for the industry
in question to the index for all manufactured goods. 1975 = 100.

REAL INCOME
4
This is the ratio of the net personal income per worker (Dinars) in a

. particular industry to the index of producers prices (1975 = 100) for

that industry. Thus it is the real income relevant to the enterprise not
the worker.

Zaposleno Osoblje

Indeksi Industrijske Proizwvodnje
Indeks Cena Proizvodaca
Nominalna Primanja.

D W N
2 L] L]



23,

References

Ball, R.J. and St.Cyr, E.B.A., "Short-term Employment Functions in British
Manufacturing-Industry";'Rev;Ec¢n;Studies, 33, 3 : 179-207, July 1966.

Brechling, F. "The Relationship between Output and Employment in British
Manufacturing Industries”, Rev.Econ.Studies, 32, 3 : 187-216,
July 1955.

Estrin, S. and Bartlett, W. "The Effects of Enterprise Self-Management in
Yugoslavia : An Empirical Survey", University of Southampton Discussion
Papers in Economics and Econometrics, No.810l, December 1980.

Hazledine, T. "Employment Functions and the Demand for Labour in the Short
' Run", Paper presented at the Oxford Conference on the Labour Market,
1979,

Hazledine, T. (a) ™Constraints Limiting the Demand for Labour in Canadian
Manufacturing Industries®, Australian Economic Papers, 18, 2 : 181-
191, June 1979,

Horvat, B. "Critical Notes on the Theory of the Labour-Managed Firm and
Some Macroeconomic Implications", Economska Analiza, December 1972.

Mencinger, J. "Theoretical and Actual Performance of the Worker-Managed
Economy", Econ.Anal. and Workers' Management, 13, 1-2 : 253-265,
lgm.

Milenkovich, D.D. "Plan and Market in Yugoslav Economic Thought", New
Haven/London, Yale University Press, 1971.

Morgan, P.L. "“Employment Functions in Manufacturing Industry", Government
Economic Service Working Paper No.24, May 1979.

Sapir, A. "A Growth Model for a Tenured-Labour~Managed Firm", Quarterly
J.Econ. 95, 3 : 387-402, November 1980.

Steinherr, A. and Thisse, J.F. "Is there a Negatively Sloped Supply Curve
in the Labour-Managed Firm?", Econ.Anal. and Workers' Management,
13, 1-2 : 23-34, 1979.

Stephen, F.H. "Yugoslav Self-Management 1945-74", Industrial Relations J.
7, 4 : 56-65, Winter 1976/77.

- Wilson, R.A. "Forecasting Employment in the Medium Term : A Comparison of
Alternative Models", Manpower Research Group, University of Warwick

Research Paper 30, June 1978,




