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1. INTRODUCTION

Existing itheoretical wesults concerning labourimanaged economies
point to thelr general viability; see, €. g., Vanek (1970), Meade (1972) and
Dreze (1974). However, a number of odd, if mot problematic, features
have emerged firom ithe analysis. Among the most pressing difficulties is
the ome of adjusting labour when manket price increases. Ward (1958)
was the first to notice that, in this case, the labourmmamnaged fimm (LMF)
tends of reduce employment and output in the shortwun.

This troublesome result and its perverse implications have suscita-
ted two kinds of readtions. One consists in dnvestigating whether this
Tesult can be maintained under more general conditions. Domar (1966)
and Vanek (1970) have beem able o show that certain generalizations
(indluding joint products, complementary inputs and an upward-sloping
labour-supply curve to the fimm) tend to diminish the severity of the
problem. It may even be possible in these ciroumstances, 10 obtain a po-
sitively-sloped supply curve for the LMF; nevertheless, the elasticity of
supply remains below that of ithe profitimaximizing firm.

A more fundamental oriticism was made by J. Robinson (1967). For
ithis author, the above result brings to light the inappropriateness of the
objective function by which L.MFs are characterived, mamely, the maxi-
mization of labour's value-added per capita. Rather, would mot a LMF
pursue other objedtives such as areating jobs. And if an optimal policy
indicates a reduoction in employment, how cam this reduction be imple-
mented in practice?

In sthis paper, we intend to approach this problem from the pers-
peative of the internal onganization of the LMF. The analyses by Ward
and Vanek assume implicitly, on the one hand, tthe existence of an exo-
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2. RISK AND THE OBJECTIVE OF THE LABOUR-MANAGED FIRM

.. The objeotive function used: by Wagd (195 ; N
5 (1974), among others, can be waatient -2 VaIek (1970) ‘and Dre.
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problematic one; see Jensen ‘and Mecling (1977)
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F = production function

K = stook of capital

L = employment

r =rental price of one unit of capital.

For our analysis we asswme an initial equilibrium where the average
income of workers is equal across all firms. Denoting the manket puiice
and the variables in this initial state with subsonipt zero, we have:

Pl (Ko, Lo) — 1Ko :
i s, (2)

Lo

We now corisider the caise where manket conditions improve, which can
be expressed as follows: o ‘

@)

oy <>."P0-, S
Given this change, we know that ithe' optimal employment for maximi-
zatioir of - : T :
DF(KoL)—rKe - . ’ .
A A : (4)
I . -

" denoted by L,, is smaller than the initial employment Ls. Funthermore,
we allso have T(Kyo) < Ly, where 1.(Ko) is such that F'L(L,Ko) increases
on [0,.(Ks) [and decreases on] L(Ky), = [. This follows ditectly from the
fact that L, maximizes (4).

As discussed in -the introduction, we assume that the selection of
members to leave is made by some Tandom process. One could imagine

- thalt spedific priobabilities are attached 1o each worker, determined on

the basis of some pre-detenmined criteria. However, here also the choice
of -suoch .oniteria and the debtermination of these .probabilities may be
very diffioult.in. practice. For simplicity, we assume, therefore, that
each worker has the same probability of being dismissed. Besides
simplicity, this system thas ithe funther advantage of corresponding to a
well-estabilished, albeit panticular notion of justice. Acceptance of this
nule is therefore dikely. Dismissed workens are chosen simultaneously
from a lottery {in praotice, a computer programme might select ran-
domly a'given number of names firom ‘the bist of workers). Consequent-
Ly, if Lidenotes fthe number of waillkers memnaliniing fn the fizm,-the proba-
billity for a worker toleave the LMF is given by

L—L
M )
L. - e

™=

while the probability ito remain is_ -
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L
fEm (6)

Ly

In contrast to ihe capitaliist finm, where labour #s an dnput am
0ther§, it is e'xp_eoted that the objective of workers incorporates the ::?%
of losing one's job. Indeed, among ithe workers who decide to reduce the

employment level are those Who will have to leave, It is therefore ma- -

tural that the alternative revenue of dismissed workers is taken dnto
account. 'l‘:h1§ alternative revenue s equall to income firom employment
in a?lmqther e"fallmnl(li or ﬂi]meploymemt benefits. The shortiun horizon of our
analysis precludes ithe areation of employmenit ﬂnmlghsdhﬁmg of new
fizms. Since we started out from  am initial equilibritim .smimuq;tpion and
thea assumed a market Improvement, it is mogt dikely that alternative

We are now ip 3 position to rewrite the objecti: e- Z i
LMF as follows: yective function of the

max V(L) . p ¢ LELO, =,

Where
w L = 0
V(L)=U[}’(L)J-(1—7c)+U{w).n ;3? O0<L<L (7)
¥(L) for Ly< IL;

and where U denotes the utility function assumed idndentical for al]
workers. (2) Giiven the Stamdard assumpition of contiioatfity of y(L) and
given that y(L) tends to zero when L becomes arbitrazily large, it is
casily seen that at least one value of L maximizing the expected wtility
of IMCome per capita exists; it is denoted by L*, To Characterize L*, we
S'Ll‘bdlwde-lthe domain of I, in disjoint intervals and we show ithat agssy-
ming L* in each of these intervals leads to a contradiction, except in
omne case,

o
i
£
;

1
|
I
|
i
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@) Assume L*G[OL(Ky)]. Clearly, L* [dﬁﬁfers.from zerobsiné:he xnslzlrluﬁs
can always obtain a higher income per capita than w by choo gfee.
Then consider L*€JOLK,)]. In tthiis_caise, woqﬂmmi o?mdiugmm
themselves a higher value of the objective by taking L. In ,

E BT
%) = ULy(LY)] . — + ——— U(w
V(L) = DI —

Ly—1L L*—1L,
<ULt ~ Uw) + [U(L*) — U(w)]
Ly Ly

since y(L;) > y(L*)
L, Ly— L,
< ULy(L,)] .Z+ U(w).T
as L* < L,
= V(L,).
We thus anrive at a contradiction.

' T i i it
(@) Assume L*€]L(K,),L.{. Then L* must satisfy ithe first-order condition

i!/; = U'ly(L*)).[p,F' (KoL*) — y(L*)]1 + Uly(L*)] — U(w} = 0. (8)
dL

As L* < Lo and as the marginal productivity of labour is deoreasing, we
hawve

PiF" (Ko, L*) > poF' (Ko, Lo).
We also have
DPoF’ (Ko, Lo) = w

so that

PiF (Ko, L*) > w, 9)
Given (8) and (9), we obtain -

ULy(L*)].0w —y(L*)] + ULy(L*)] — U(w) < 0. (10)
Moreover,

y(L*) > w 1)
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without which Lo would be pre‘ﬁez;u-ed 4o L*; which dis i i
. \ ] ; is T le. W
now show that (10) and (11} are incompatible when Jthe]l ultziloii?bffnct;gﬁ
is concave. For ithat, put @ = w and b = y(L*) and rewrite (10) as
U'(b)-(a—b) + U(b) — Ufa) < O. (12)
Letc=@a+ (1—O)b with @ €10,1 [. As U is concave, we have
U(c) @U(a) + (1 —®) U(b)
which amounits ito
@LU(b) —U(a)l = U(b) —U(c).

Given that

b—c
e =
b—a
we obtain
U(b) — :
U{b}—U(a)z(b_a).M_
‘h—e !

Taking the limit for c— b, i. e, ® = 0, yields

~ U(b)—U(a) = (b—a)-U'(b)

that is

U'(b)-(a— b) + U(b) — U(a) =0 , 13
which contradicts (12).

(iif) As~me L*€] Looo [ . This means that V(L*). As the marginal pro-
gluopmy of labour is decreasing on JL{(Ko), oo [ and as L Ko < L
Igll;l m[;(;;oinegl)jzr capita y(L) is also decreasing on 11, oo [. Accord‘&ﬁ;:
|poslsm)ﬂe. 1 , we have y(Lo) = Vi{lo) > V(I.*) = y(L*) which is im-

- uml:;he aszﬁgsiEs of these dhree cases reveals that the optimal solution

o Si)u]i an tgl},m fb); Lo. In other words, taking imto acocount the misk
¢ o lose their jobs and assuming that worke ri

"~ worker rs ar c-ad-

;i’z ;?z implies tjmt the level of employment bremains unchan, eedrwk; ;

i et conditions improve. Interestingly, this property rezrr%aims' el

when expected income, rather than expected utility of income, is u:‘;ﬂi?
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rmized. Indeed, no use-of the stmict concavity of U is made in the above
proof.() . :

How can this surprising result be understood? Two comments are
ih onder. First, although objective fumiotion (7) implies that each worker
is only concenned with his own interest, the firm actually lakes into con-
sideration the income of alk initial members;-this is easily revealed DY
an examination of (7). Thus, 2 reduction in dismissals appears as a na-
ural mesult, as shown by {8). Seconid, thait there s fin fact, no reduction
atall in employment is the consequence of assuming that workers are not
risk-lovers. This can be seen firom the companison: of {12) and (13).

An iltustration of this result is contained in figure 1. Sellecting UWw)
as the origin of the wutility Sunotion, we consider a reduction of employ-
menit by one unit stamting from L. As UL y(L)] ds concave on JL(Ky), oo L,
the witiility. of income dincreases less ithan prioporjtionately. The pooduict,
wihiich is equal #o ithe expedted utility of dncome, is therefore decreased.

Figure 1,

Uly(L)] 1‘

3. GROUP OPTIMALITY

In ithis section, we assume again that a parametric change 0COUTS
as in (3) and ask the question: what would be the optimal solution
when the welfare of the group is the prime concern of the workers?
Asking this question obviously gmplies a certain abandon of dmdividual
interests and a certain solidarity among workers.

Again, there is a large variety of schemes through which solidarity
can be introduced. Three typical fiorms can be disfifiled finom wvarious
stiranidis of literalture. .

ivhich corresponds ito the highest alternative fncome for which all workers op-
tmally remaim in the firm. A simple expresion.-is obtalined for this fncome
when the expected income is maximized in the LMF: w =D FoKe, L),
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The first ome, and perhaps the most popular, is the wule never to
reduce the number of workers, This suggestion was made by J. Robin-
son (1967) and can also be encoumtered regularly in the sociological li-
terature on participation. In this case, adjustment is realized through
the mumber of hours worked by the members. As noticed by Berman
(1877), this can give rise to tension within the finm which results from
the divergence which mnay appear between he marginal revenue of a

worker and his conresponding contribution to the income of the group.

Only a strong cooperaltiion between the workers can guarantee am effi-
clentt allocation of labour dnside the firm; see Benman. (1977). Less wigid
mechanisms of sollidariity shoulld: therefore be sought,

The second archetype counsists in maximization of the sum of the
utilities of all initial workers, allowing employment to adjust optimally.
This amounts to maximizing the following particilar group utility fun-
chion:

Wiw)-Ly for L=20
V(L) = W Iy(L)]-L + W(w}L,—1L) for 0 <L <L (14)
W y(L)l-L for Lh< L

where Widenottes the wtillity funotion. of income, assumed concave and iden-
ticall for all workers. Cleazly the objective funotion {14) is formally equ-
valent to (7) ithe domain 10,1 [, so that the optirnal employment corre-
sponds, as in the above section, fo the initial level of employment Ls. It
must be emphasized, however, that the two objective functions are ba-
sed om completely different behavioural and organizational assumptions.
The third form is suggested by ithe compensation principle: remai-
ning workers have to compensate dismissed workers for their income
losses. An obvious benchmark for the determination of a transfer would
be the difference between the average income in the new state if ali wor-
kers had remained in ‘the finm and the altermative income w, Lower
transfers would mot compensate workens entirely, and higher transfens
would mever be made as will become obvious from the analysis below.

The objective function can now be written as:
max V(L) w.rt.LE [0,0,[

where
w Ly—L L =0
V(L) = (L) ————[9(L)—wl0 <L < L, (15)
(L) Ly<L

and where ithe amount y(L) — W represents the transfer payable to
each dismissed worker. )

Denote by L** a maximizer of V(L) From the properties of V(L) it
is immediately seen that L**exists.
and (iif) 1** €]Ly,[. Cases (i) and (iii) can b_e deallt with as in seotion
We distinguish ithree cases: (i) L** € [0,0(Ky)], () L**€11(Ke),Lol,
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2. We still have to consider case (ii). Then L** must verify the fimst-
-order condition given by

bR L — D) 4 L —wi =0 )
dL
As with (9), we obtain
DiFL (Ko, L*¥) > w, (17
so that
Ly — L¥*(L**) + Loly(Lo)—w] < 0. (18)

Denioitinig by Y{L) the wlevienule generabeld by fthe finm when L workers
remain in the LMF, we may rewrite (18) as

Y(Lo) —Y(L**) < 0. 19

Comsider now the maximizer of Yi(L) on [0,=[, ie. L. As L. >0, we
must have

»FL (KL) = w.
Moreover, as pF'. (KoL) > poF'L (KoL) for any L, we obtain

L>1I, (20)
Knowing that Y(L) is strictly concave on JL(K),e[, it then follows from
(20)

Y(L**) <Y (Lo) < Y(L) @

which contradiots (19).

Thus, we have demonstrated that when complete compensation has
to be paid for income losses, the LMF never reduces employmgnt..'lihe-
re is a direot ecomomic intenpretation of this result as shown in figure

.2 where marginal revenue {for simplicity assumed constant) and avera-
ge revenue in the ipitial state (ARo) and in ithe mew state (AR,) are de-
pioted.

A Figure 2.

y(L)
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The Ward-Vanek finm reduces employment as.long as average revenue
exceeds marginal revenue: it moves therefore from Lo to L,. If the firm
has to pay a compensation equal to tthe difference beiween ARy and AR,
at Lo, then it never pays ito reduce employment. For the marginal wor-
ker, the firm is indifferent, cet, par: For the second worker, the transfer
waould already exceed the gain eschewing to remaining workers.

. I.\Itome that abjeagii(ve funotions (14) an'd (15) are wirititen without speci-
ﬁca;tirom of any pamt'fcuﬂau' sellection process, which is defit exogenous. In
particular, the obtained results apply to a system of seniority (last-in-
-first-out). On the other hand, the objedtive functions would have to
be modified for endogenous and random seleotion: processes.,

5. CONCLUDING REMARKS

One seemingly major problem of labour-menageid: orgamnfizations has
disappeared: the labour-managed firm does not reduce employment.and
o.utput when the price of ouiput increases, provided the objective func-
tion integrates relevant internal decision-making processes.(*) Obviously,
this result can also be obtained for a reduction of the rental price of
capital, or for Hicksmeutral technological progress. However, in those
cases where Ward and Vanek obtain »perverse« results the LMF still
does mot irn_gr&se employment and output as does the profitmaximizing.
fimm. In the shostaum, the supply cunve His ferefore pertfiectly non-elastic
with respect to dncreases in price. Since ithe marginal productivity of ca-
pital mow exceeds the rental cost of capital investment will ocour over
time to adjust their capitaldabour ratio to its optimal level, with em-
ployment remaining constant, Cleanly, the speed of adjustment, ie., in-
vestment per period of time, will inversely depend on adjustment costs,
Thus, the incentives in our models lead to a long-run increase of. the
s-tock of capital and of output, whereas adjustment in the Ward-Vanek
firm relies on a reduction of employment dnd output.

While other objective funotions can be tmagined, based on different
mechanisms dealing with risk or on other forms of solidarity, our wve-
sults seem to be fainly general. Only minimal restrictions have been im-
posed on tedhnology and preferences end the objective functions are
quite generally formulated. We allso have mot neglected in ithis pantial
equilibrium analysis constraints anising in the remaining economy as
‘ian the Ward-Vanek analysis, by introducing ithe notion of an alternative
income.

'} This result is constant with the one obtained be Sentel (1978), who ma-
kes use of theidea that mightsto participate as worker-pantners dn a workers’

filnm are open to megotiation, in a wonker-partmership’ market, between the
present members of such @ finm and the potential erlzbrams of extants,

é
!
}
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DA LI POSTOJI KRIVA PONUDE SA NEGATIVNIM NAGIBOM U
SAMOUPRAVNOM PREDUZECU?

A, STEINHERR i J. THISSE

Rezime
U ovom é&lanku autori dokazuju da je maksimiranje per capita do-
dajne vrednosti rada nepodesno specifikovana funkcija cilja za istraZi-
vanje promena u ekonomskom okruienju. Stoga oni predlaiu neke al-
ternative koje su po njihovom misljenju konzistentnije i sa logikom i sa
duhom radnic¢kog samoupravijanja.

Prvo pitanje koje oni Zele da rasprave jeste: kako odabrati radnike
koje treba otpustiti? U Wardovoj i Vanekovoj analizi ovaj je problem
izbegnut pretpostavkom o postojanju egzogenog pravila. Medutim, ovo
nije sasvim zadovoljavajuce reSenje bududi da postoje dobro poznaie
teSkoce oko izvodenja takve klasifikacije.

~ Autori predlafu, za razliku od Warda i Vaneka, dobro definisani
metod izbora: otpuStanje je odredeno sluéajnim procesom. Funkciju ci-
lja samoupravnog preduzeéa tada treba modifikovati tako da obuhvati
eksplicitno rizik izbora radnika koje treba otpustiti. Imajudi u vidu
Ward-Vanekov cilj, radnici maksimiraju dohodak preostalilt radnika, ne
uzimajuci u obzir tai rizik.
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This paper attempts to generalize Sertel's approach in another di-
rection to incomporate umcertainty, This és necessary to study the im-
plications of the transfer of risks canried by an entrepreneur in a capi-
talist enterprise to the workers in a labourmanaged finm in an vncer-
tain environment when such an orngamizational change is designed. We
investigate whether ithe condusions reached under certainty stand when
uncentainty s introduced.

) In the next section we desonibe the environment in which our capi-
tallist and selfmanaged entenprises operate. In sections 3 and 4, the de-
Cision process and optimal outcomes in capitalist enterprises with two
regumes are presented. The first regime assumes unlimited Hability on
the parit of ithe capitalist, while the second conisiders the possiibility of
default in wage payments. In seotion 5, dhe basic properties of the wor-
kers.’_en;temprise used in .this paper are introduced. Section 6 covers the
e'g-umllmbrmm analysis of the workers' enterpnise facing competitive ca-
P%tml;rsm with unlimited liability, while the last seotion treats ithe equ-
ibrium anallysis with possibility of default in the capitalist sector.

2. ENVIRONMENT

?m this paper we consider enterprises employing two types of pro-
ductive inputs, capital goods and dabour, to produce a single good, Y.
The ﬂxa:bx)@r contribution of the i worlker s x;, and the total Iabour

Y= KoLB, (0<oB a+p <1 ' (2.1)

where X stands for the quantity of capital goods used and L for the
total labour input. Labour input is obtained by employing m workers.
Tihe labour contribution -of the ith wonker is x;, and the total labour
input is the sum of alll their inputs, d. e., : '

n
L= 121 X;. The finm rents the capital goods it uses at a mental P
Our gpecification of uncertainty ds quite simple. We assume that the
price of the commodity is a random vamiable, denoted as © with the
following propenties:
®>0, E(@) = 1. 2.2)

The value of @ is unknown until after output is produced. The re-
vaenues denoted by R and labour's value-added denoted by V are also
random variables induced by o:

R=eY @2.3)

V=R—ok (p>0) : (2.4)

O T a2 e e e 3 e i A et
T 4 e oo TR -

i §
J\
:
i
¢
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The wortkers all like dncome and dislike work, exhibiting preferen-
ces as represented by the utility function: o

w=y— x| (y>1) 2.5)

where y; is the income of the it worker. Since we will assume homoge-
neous workdforce, equal compensation and identical preference functi-
ons, optimall solutions will be the same for all workers. Therefore, we
will not mise the subsoript 1 from this point on.

3., OOMPETITIVE CAPITALIST ENTERPRISE
(Unlimited Liability)

In the capiltallist enterprise, we consider an entmepreneur maximizing
expedted profit anid mesponsible for dedisions concerming the amploy-
ment of capital goods and labour inmputs. Assuming unlimited lability
on the part of the capitalist, expected profits are

;: V-wL, (EN))]

where w denotes any positive wage for labour input. The expectqdpro—
fiitmaximizing levels of X at any given w and L fs that which maximizes

the e:qpeéted value-added E(\7). The first onder condition for the maxi-
mization yields

17 (1—
‘K= (1 LB) f0=a (3.2)
—_ 4

as ithe expected profit maximizing quantity of capital goods at wentad p
and the parametens of the production function. By substituting K for K
into (2.1), (2.4), respectively, we get: -

R

V=(@—adY 34)

[~

If we denote the size of the dabour force in the capitalist eniterprise as
»a«, then ithe-profits of the enterprise, given ‘the optimal utilization of
capital goods, can be expressed as:

7=V —wax. (3.5)

An expected{profitmaximizing entrepreneur facing any given wage
w will exhibit the foltowing demand function for labour input:
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gY '
ax = ——, 3.6)
w

A typical worker facing a given wage witl exhibit a labour supply
functiion which is obtained by maximizing his uitility given as

U=wx—x (3.7)

assuming unlimited fability, Maximization of (3.7) leads to the follo-
wing supply Sunction:

|
x=(—) Y (3.9)

Equating the supply and demand functions for dabour input yields the
equilibrium dabour input per worker:

S O
where § = (I —g)Y—fB>0 and €=1—a—p3 > 0.

Substituting x in (3.2) and solving yields the equilibrium capital
input

— Yy—8 g Bly—1) |
= il E a n
I_C— [(P) (TJ ] 3 (3.10)

Substituting X in (3.3) and solving yields the equilibrium output:

= [l (B3P B(‘Y—])}_l
SO R

and the equilibrium wage is found as:

— € P | —a c)ly—I

W =ﬁ~[(ﬂ) (E) (l) }'—s : (3.12)
-—_ p Y a »

With the assumption of unlimited Hability on the part of the capi-

talist, ithe atility level of a typical worker at the equilibrium level of
output, labour input and wage rate can be determined as:

—_ e /3
u c=(ga — %) A (_:T)Y , (3.12)
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where A = [(%)“Y(%)B} 1/8, .

4. COMPETITIVE CAPITALIST ENTERPRISE
(Possibility of Defalt)

In this seotion, a somewhat different institutional setting is consi-
dered. We investigate the possibility of the capitalist's defaulting the
wage payments if ithe firm cannot generate sufficient income. However,
it is assumed that the wage payments have a higher priority than rent
payments for capital goods services. The amalysis of the case where wa-
ge payments have Jower priority than remtals is straight-forwand, but
since it does not yield significantly different resuits, it is not presented
here.

We initially assume that the possibility of default is ignoved in a
sequentiiall dedision process when ithe level of capital and fabour dnputs
are detenmined, and is taken into account in finding the equilibrium in
the share market. .

The decision process for ithis case is the same as explained in the

7~

previous seotion, and the equilibrium sdolstion vakues for

>

. 2
3

,?andw

!
[

are gdentical with (3.9), (3.10), (3:11) and (3.12), respectively. (Since, in
choosing input levels, both the capitalist and the workers are assumed
to ignore the possibility of defeult, the levels of tthe equilibrium deci-
sion variables do mot change.)

Once the production process is completed and @ becomes known,
since the capitalist is allowed to default on the wage payments when
sufificient revenue is not generated, the witility of a typical worker in the
capitalist sector becomes ithe random wariable

u: WX — XY if EE wax
u 4.1)

= {5 Y ~
B—x it R<wax
a

Using the equilibrium conditions in the labour input market, (2.3) and
(3.11), (4.13) can be written as:

YE .~
= [0
v = v/ o\aj (4.2)
—c Ie -
0 —B8)afl)? if > 8,
a

-
It is seen from (4.14) that since we comsider .the possibility of de-
fault on wage payments, the income and therefore the utility of a typi-
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cal worker become random variables, depending on 0. (In the previous
section, this as not tnue since the capitalist was not allowed to defanlt.)
In particular, given the productive input decisions, the utility of a wor-
ker in the capitalist firm with default possibility depends on the value

of @ in ithe region ® < 8. For the region @ > §, ithe typical worker’s in-
come and utility are independent of @.

5. THE WORKERS' ENTERPRISE

X Now we consiider a workers’ enfterpriise in which fthe workers coincide
with the partners. The workers’ council has the authority to decide on
operating issues. The enterprise rents its capital input services at a ren-
tal p. Concerning the imternal incemtive scheme of ithe eniterprise, we
assumie thalt rhe valueddded generated fis equaily distribuited among the
merpbers. The members all like income and dislike work, and each
emhme{ts preferences as given by (2.5). It is assumed that the workers'
OO‘U.‘Il.Clil‘, in determinig the utilization level of capital goods, attempts to
maximize the expected total utility of its members, and each member in
dg‘tamlmmg the level of fabour imput maximizes his expected utility.
:$mcg we assume equal distribution of value added among members and
1d§n1:£k:a:1 utility functions, the optimal decisions of typical members will
coincide,

The ,gpod'u'otion technology of the present workers’ entenprise is the
same as in the capitalist sector. In a workers’ enterprise with b mem-
bers, for which the environment is as described here and parfly in Sec-
tion 2, the utility of a typical member is then

u ! V—xr

N (5.1)

with ithe expected value
1@ Kl _. '
E(u)ﬁ-g{l( L' —p }—k- (5.2)

The maximization of (5.2) dictates the choice of K precisely Jin the
same tff'is_hio.n as before, again yielding (3.2). Given the expected utility
maximizing X, output and value-added are again as in (3.3) and (3.4),
respectively, Substituting (3.3) and (3.4) into (5.1), taking expected value
and then maximizing the resulting function to determine the optimal
labour input utilization yields ‘

L -
() ()
= {(P Y b )
‘Compalrﬁng (3.9) zm‘:d‘(s.%), we see thait the optimal level ©f labour fnput
has the same relationship with the size of the firm as measured by .the
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number of wonkers or membens in. the capitalist and the workens’ en-
terprises. To find the optimal utilization of capital input and resulting
ouiprut, alll we have ito ido tis o mepllace thie "a"s which weflect tihe slize of
the cajpiitalist enterprise dn (3.10) amid (3.11), respectivelly, with "b" which
is the size of the workers' enterprise. The relative sizes of the workers'
and the capitalist enterpnises nunder the two wregimes willl be detenmined
in the next two sections.

Given optimal utilization of capital and labour input and the resul-
ting output, the wtility of a typical member of the workers’ enterpnise
is a random variable determined as

- Ye
Y (f—a—B) a[L]E. 5.4)
v (6 * Y) A(b) (
6. WORKERS' ENTERPRISE FACING CAPITALIST ENTERPRISE IN
EQUILIBRIUM:
(Unlimited Liability)

This' section considers a mixed ecomomy comsisting of ‘many wor-
kens’ enterprises alongside many capitalist enterprises with unlimited
liability. We want to stuldy Ithe equilibnium state of the ecomomy which
can"be deiscribed as a position in whiich mo worker or worker-partner
has an inceniive o swiltch from onle firm o amothelr.

‘' We assume that to join a workers' enterprise, one has to pay am
entrance fee or buy a share of the firm. ‘A marginal wonker in the capi-
talist sector who wants to transfer to a workers' entenprise would be
willing to aake a maximum payment in the amount of the expected
increase in wmitility he can achieve through such a transfer. Therefore, the
demanid price of a share lin the worlkers’ entempriise with size b facing a
capitalist enterprise with umnlimited diability is determined by finding
the difiference between the expected values of the utilities given by
-~ (54) and

D(a,b) = E{ti,(b)} — Elu(a)} ©.1)

Ye " YE.

— 3(1)s _{g__B R

=) -0-5 @7
The joining of a manginal worker in the workers' emterprise will dec-
rease the mtility of each of the present b members of the wonkers’ en-
terpriise. All of the existing members would require ito be compensated
by at least this amount to accept the emtrance of the mew member, This
minimum compensation is called the supply price of a share in the en-
tenprise and can be approximated by

~ LE_
S§E(u,) I & .
Sfb) = —b—u— = CA(—) (6.2)
&b b
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In order to equilibrate the sh
; share market, the ¢ pri 3
should e aqr Ly iliorat upply aten e demand price of a share

D(a,b) = S(b). (6.3)
Substituting dnto (6.3) from «6.1) amd (6.2) yields the solution

b

— =], )

. (6.4)

g‘ﬁl;sé zii]:r Jt:;lttc?;prtise ‘Siﬁ) in the two sectors will be identical when the
ma; I8 at equilibrium, In that ca ilibri i
for membership in a workers’ enterprise .lS: r1ihe equibrium shace pree

1 €
Q= eA(—) el (6.5)

c

where ¢ is the common enterprise size i
] ise size in the eco . T ilibris
share price of the workers’ enterprise is strictly I;:)Tiiiv?e cauiibrium
equﬂlq_‘g; Salble. at the end of .this paper can be used to compare the
Squll m ouicomes of ithe workens’ enterprise and the capitalist
ci?&sz;lwnh ;Lfnﬂﬁmted Liability by setting | = 1 for entries in the esfal
uwmn of the table. Furthenmore, f il com : -
10 ang g1 oE ‘ ‘ » tor equilibrivm out, es, 8, 9,
should T jinB r:dl:hpper parts of ithe entries under the first column
The first six outcomes are ident;
e 1es. entical for the two it ; i
Worker incomes and utilities are detenmindstic Va!lruegagf‘ glfem::;:)qq;;ils:t

enterprise, while they depend on the value of ® in the workers’ enter-
prise. While for low values of actual @ oubcomes in ithe capitalist enter

ise wr i i a
that its share fpnicg is positi'\re).ers osme amd uliy (since we know

7. WORKERS' ENTERPRIL
RPRISE FACING CAPITALIST ENTE:
IN EQUILIBRIUM NTERPRISE

(Possibility of Defaudt)

Thi . e
facing aS geci:;ln covers the equilibrivm analysis of wonkers’ entenprises
Pl equl allist @terppzse, taking into account the possibility of de-
oo u-sedm') ained in section 4. The tools of analysis are the same asg
in detan, mlfrl) rtlh;l last section. :I‘lhe only difference in this seobion is 'th;t
vaiug of I3 the demand price of a share we will use the expeo‘ ted

utility (4.14) rather than {3:13). The expected wtility of a

typical worker i, italis ; ;
exprossod o In a capitalist entenprise with a possibility of default is

THE WORKERS' ENTERPRISE UNDER UNCERTAINTY 43

Y&
1 F e ~ B B~ ~ .~
Bu) = A=) " (BP(@)do —— + JoP(e)d o) .1)
a [e]

Substituting (7.1) into (6.1) and then equating the demand price to the

supply price of a share yields:
b(Y—_I)m~~§B~~~Y—6e

={————/{B S P(@)d® —— + T ® P(@) d&}) (7.2)

a b% 8 o o

which we denote as .

Now { gives us the equilibrium welative enterprise size (b/a) im
terms of ‘the basic coefficients of the model and the parameters of the
probability distribution of price. Thus, the workers’ enterprise varies
its size precisely in the same fashion as does a capitalist entenprise.

Now we can address the question of whether at equilibrium the
workers' entenprise will be larger or smaller than the capitalist enter-
prise considered here. It furms out that the equilibrium size of the
workers' enterprise will be at least as large as the size of the capitalist
entexprise, 4. e.

P=L (1.3)
This can be shown by cheoking that the limit of the difference between

the mumerator and :the demominator of the ratio within the brackets to
equal 0 as §— o0, and then observing that the slope di/df is positive
for 3 > 0 and vamishes at § = 0. :
Since ithe sizes of the itwo entexpnises are proportional with the rela-
tionship b = ya, the equiilibrium share price for membership in a wor-
kers’ entenprise is
3
1%
Q= eA(—) 74)
Ja

which is always positive.

After determining the equilibrium size of the wonkers’ enterprise
relative to that of the capitalist enterprise, it is possible to evaluate and
compare the equilibrium outcomes of ithe two types of enterprise at
their equilibrium relative sizes. The following table presemts such a
comparison. -

The workers' enterprise utilizes more capital and aggregate labour
input and produces anore tham its capitalist counterpart. Furthermore,
it generates more revenues and value added. The aggregate labour input
of the workers' enterpnise is more, although the labour input of each
worker is less, since it has more workers. Although it is not possible to
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compare offhand the income and utid
ses, we know that the expected pay
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ity provided b
offs in the w

greater since it has a positive equlibrium share price,

The workers’ entenprise also generates a larger communal

It is easily deduced firom the table that ithe

is smafller in the workers' ent rise, as i
ker. Funthermore, the wo11}:erf:'m:mt.e‘t’q;’irs.isJ
worker at equilibrium. It dg very i
average product of capital Y/K, is tt

< , , Is the
prise. Thus, the capfital Oultipuit catiios ‘itns

equilibrium.

TABLE: EQUILIBRIUM OUTCOMES OF THE TWO IYPES OF

ENTERPRISE AT THEIR RESPECTIVE EQUILIBRTUM SIZES

y the two entenpri-
orkers' enterprise are

sugmplus,
average product of Tabour
s !miltlaj average product per wor-
e utilizes dess capital goods

umjportant 1o note that the eq%xﬁlibﬁﬁg
ame for the two types of enter-
the :two sedtors will coindide at

ENTERPRISE =+

' EQUILIBRIUM
OUTCOME

CAPITALIST ENTERPRISE

WORKERS' ENTERPRISE

)l. Capital Goods inpit
K

o

Labour of a Worker
x

(~)

V=B Bly—=1), s
AR
i ! /

K, = $Hr—Dsy .

ol

Aggrepgate Labour

0

e
Xy = —

2

Xc

Y

9. Utility of a Wortker
u

Ye=

28 1= (l—a)(y—1), 18
e ) e
L L= {(p Voo b= gty
4. Tatal Output
Y Y. = Aa Hyr—17s Y, = ¥ I‘(\'—')I"‘Y
5. Total Revenue —~ - po z
R.= @Y, R. = Xty
6. Vahie Added ~ = - .
v Vo= (0—a)Y, v, = Ay
7. Income per Unit of l—a, (= v
; - - tr—1)p
Labour Input W, = B(_Y_) (1-) A(') 1 Hr— PAATAA
w o 3 o 8/
8 A
8 Income of a Worker |~ MV g

Yl g

~ }
Yo= =) "PEuterny
¥

t

0 —~—
(5-,.)‘% I g>p

=

-
A TR
! Y

=1
~ g ~
(-2ktem 5<p ¥
10. Total Utitily ~ ( —f’.)V 'EY ~ AMr—1p
u e D U=y (L«J)y
(‘",,)‘c 8<p v)e
., i ~ Y 3
1. Profit _ T et Txasp .
w T= ~ Tw =
0 <o+ 4]
12, Communal Surplus oo B
A Ze= (B—a——)Y, E o g By—1)s
- Y ¥V Ze
13, Share Pgice . 1 ve
Q= rAl—) o
Ja

THE WORKERS' ENTERPRISE UNDER UNCERTAINTY 45

REFERENCES

1. Dinick, Y. M. I and Serttel M, R., "Comparative Political Economy of
Capitalism, Communism, Slavery and Colonialism lin @ Nutshell”, IIM
Prepriut Series [/77—26, Berlin, 1977, forthcoming in Recherches Eco-
nomiques de Louvain, 44, 3, Sept., 1978.

2. Domar, E.,, "The Soviet Colleotive Farm as a Producer Cooperative”,
American Economic Review, Vol, 56, pp. 734--754; .1966.

3. Sertel, M. R., "The Relative Size and Share Price of a Workers’ Enter-
priise_Facing Competitive Capitalism”, to appear as a Marmara Re-
search Imstitute, Applied Mathematics Division, Technical Report,
Gebze-Kocaeli, presenited at the Fingt Internafiional Conference on the
Economics of alonkem' SelfiManagement, Dubrovafik, October l—I3,

1978.

4, Sertel, M, R., Basar, T. and Selbuz, H., "Wonkens' Enterprises Facing
Competitive Capitaliisin”, Manmara Research Institute, Applied Mathe-
mathics Division, Technical Report No: 44, Gebze-Kocael, 1978.

5. Vanek, J., The General Theory of Labour-Managed Market Economies,
Corneli University Press, 1970.

6. Ward, B., "The Fimm in lilymia: Mavket Syndicalism”, American Eco-
nomic Review, Vol, 48, pp. 566—589, 1958.

RADNICKO PREDUZECE U USLOVIMA NEIZVESNOSTI U
MESOVITOJ PRIVREDI

Isik INSELBAG i Murat SERTEL
Rezime

Ward—Domar—Vanekova analiza samoupravnog preduzeda pokazu-

je da porast u trainji za proizvodom i u njegovoj. relativnoj ceni prouz-

rokuje u kapitalisti¢kom preduzecu, u kratkom roku, poveéanje radnog
inputa, veliéine preduzeda i proizvodnje; nasuprot ovome, kratkoroéni
efekat ovog porasta u samoupravnom preduzeéu bide smanjenje broja
radnika i radnog inputa odnosno outputa. Neke skora$nje studije dovo-
de u pitanje ove dobro poznate implikacije. U ovom se &lanku izvode
rezultati koji podriavaju le studije.

U &lanku se ispituju osobine opite ravnotefe u privredi u kojoj rad-
ni¢ka i kapitalistika preduzeca koegzistiraju u uslovima neizvesnosti.
Pretpostavlja se da radnici mogu slobodno prelaziti iz jedne vrste pre-
duzeda u drugu, u zavisnosti od relativne koristi koju im ta preduzeda
osiguravaju. Primedeno je da ce, u ravnoteZi, cena akcije radnicke ko-
operative ili pristupnina koju treba da plati pridrueni radnik — biti
pozitivna, i da de radnicka kooperativa biti bar toliko velika koliko i ka-
pitalistiCka firma. Pored toga, radniéko se preduzede koristi vedim ka-
pitalom i agregatnim radnim inputom i proizvodi vi§e nego njegova ka-
pitalisticka varijanta. Ono stvara vedi prihod i veéu dodajnu vrednost.
Drugi vaZan zakljucak &lanka jeste da je ravnoteini proseéni proizvod
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kapitala isti za obe vrste preduzeca; sto i { 1
. a se kapitalni k ienti
ma sektorima podudaraju. ' ¢ pitalnt koeficienti wt dva-
ol Clanak je podeljen u s'edam delova. Posle kratkog uvoda u prvom
n?é;:z L‘:’rigégorfz ;s (Ilcel.u qusxge okruZenje u kome kapitalisti¢ka i rad-
zeda funkcionilu. U {recem i Cetvrtom delu pri {
2duzeca f : . i rikazani su -
Zisa O(Ei)llll:lglva"1]a i optz.malm rezultati u kapitalistiékimppreduzelc'i:nf rsaa
oblika rukovodenja. Prvi oblik podrazumeva neogranienu odgovor-

nost kapitaliste, dok drugi oblik dopuSta mogudnost neispunjenja oba-.

Zirzfzzn vL; fzgle:_u lSplaCL‘liﬂn]Q nadnica. U petom su delu predstavljene
ostr sad,-“isz u;e_z mz_imckogv preduz_eéa koriséene u ovome Elanku. Sesti
deo sa zz analizu ravnoteZe radnickog preduzeda koje je suoéeno sa

rentnim kapitalizznom neograniéene odgovornosti, dok poslednji

deo obuhvata analizu r 7
obuhy izu ravnoteZe sa mogucénosé 2 fenj
kapitalistickom sektoru. guenOSEu nelopunjenja obaveza

ON THE ECONOMICS OF SELF-MANAGEMENT: THE ISRAELL
KIBBUTZ AND THE YUGOSLAV ENTERPRISE*

Avner BEN NER and Egon NEUBERGER**

1. INTRODUCTION

The Kibbute (K) and the Yugoslav selfmanaged entenprise (Y), in
their eight and third decades, respeatively, are the only long lasting, re-
latively large scale, institutionalized systems which bring to the level of
the workplace the reality of democracy.

Both X and Y consider themselves to be sellf-managed (S—M) orga-
nizations, and both are accepted as such by students of S—M. One pur-
pose of .this paper is to find the systemic features common tto both K
and Y, since these will then form the set of sufficient conditions for the
existence of a S—M organization. However, K and Y are only two of a
Jarger set of possible S—M organizations, so these common features
need mot constitute mecessary conditions. Another puspose is o examine
the key differences between K and Y that are not related to S—M per
se, in order to learn more about the specific characteristics of these two
jmpontant organizations.

Sinoce considerably anore attention has been paid to Y than to K in
the fditerature on S—M, our discussion foouses o K, and we present a
linear model of K. In discussing the systemic features of K and com-

*) Some of the Dubrovnik Conference participants raised objecticns_ to
our compamison between & comprehensive socio-politico-economic organiza-
tion, such as the kibbutz, and a primarily economic organization, such as the
Yugoslav enterprise. As we makie clear in ithe paper, and especially in Section
II on the objeotive funotion, we view the Yugoslav selfmanaged enterprise
as much more than a mere producition umit, where membens are only seeking
to exchamge labour for money Wages. In the Yugoslav theory of selfimanage-
ment, as well as in Yugosiav practice, members seek to satisfy some of their
i tant political, social, and psychological needs, @s well as economic ones,
Jn addition, it is useful vo compare two of the most significant examples of
self-management; ithe fact that these two types of selEmanaged organizations
differ significantly in their @Enstitutional ~amrangements, adds rather tham

volume on the egonomy and economics of ithe kibbutz, and
(1963). For the Yugoslav enterprise see: Adizes (1971), Jan Vanek {1672), and
Neuberger and James (1973).




