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EXISTENCE AND STABILITY PROBLEMS OF ECONOMIES OF
LABOUR MANAGED FIRMS AND THEIR RELATIONSHIP
TO THOSE OF ECONOMIES WITH STRONG UNIONS

Bruce C. GREENWALD+

The general equilibrium theory of labour managed economics has
recently developed in two directions both of which are related more
diosely to work done by Vamek (1972) (in itheir emphasis on the role
factor mobility) than to the eamlier models of Ward (1958) and Domar
(1963). First, Dreze (1973), (1974) has analysed standand gemeral equili-
brium models involving no uncertainty, 1o restrictions on labour mobi-
lity and competitively determined prices for fixed factors of production.
Defining equillibria as hatels lin which all markets clear and workens ha-
ve mo incentive ‘o move firom one co-operative to any other, he shows
that the set of equilibria for a labourinanaged economy fis the same as
that of a competitive private ownership twin which is characterized by
identical tastes, endowments and production possibilities. A second mo-
re detailed approach has been developed by Ichiishi (1977) and Green-
bemg (1977) among others. They study Fabour managed economiies als spe-
cles of coalition structure economies dn which coalitions of workers
form together into firms whose techmology is described by defining a
production possibility set for every such coalition. Again ithese studies
Jimid! that, unider falirlly general assumptions about technology (ie., supe-
radditivity of the coalition production sets), possible labour allocations
Wwithin coaditions and ithe pogsibility of dividing and inidividuals’s fabour
beitwelen several coallitions, wilth the seit iof completitive equiilibmiuim albo-
boutr managemenit colindides with the et of competittive equilibaiiuim allio-
cations of a private ownership economy with the same tastes, technolo-
gy and factor endowments. Taken as a whole this work tends to rein-
force Vanek's conclusion ithat, in confrast to Warld’s findings, labour
managed economies do not have general equilibrium prioperities what ma-
ke them substantially inferior to private ownership structures.

Such a conclusion may, however, be prematurely sanguine since
both the Dreze and-the coalition struature models depend on assumpti-
ons which serfiously limit their applicabitity. The most obvious shortco-
ming of the Dreze model is the certainty assumption, since its dmplica-
tions go far beyond the exolusion ffirom consideration of problems rela-
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ted to risk aversion and risk shaning. For example, in a world of cer-
tainty no dnterference with processes of capital formation arises because
workers will leave co-operatives either through quits or retirement wit-
hout being compenstated for the residual value of their ownership sha-
re. Wages can be adjusted in amticipation of such depaptures so that
workers are fully compenstated for any investment undertaken during
their working careers. A second problem with the Dreze model is the
assumption that the rental payments dmposed on co-ops are detenmined
by a process comparable 0 competitive bidding. In practice, these rents
are set by historical accident, #radition and govermment fiat. Thus, it
wotuld be useful to kmow whether equilibrium market prices exist = for
eny avbitrarily chosen levels of vemts. Finally, firee dabour mobility need
not ‘be guaranteed tin practice and Nalsh equilibria may exist for cotope-
rative economies which do not exist in thelir private ownership twins.!)

The coalition structure models suffer from the same static structu-
re as ithe Dieze ceritainty model anid alsoe firom ithe unrealistic extensive
possibilities that they assume concemning inter-individual bargaining.
Furthermore, and perhaps amore seriously, the coalition models opera-
te with a definition of equilibnium similar to that of the Core in game
thieory. As such an equillibnium allocation plaices no constmaints on the
extent of sidespayments among membens of a coalition and, thus, no
constraints on ithe relative distribution of dncome within a co-operative.
Since matters of equality are critical in a labour-managed economy and
constraints on welative wages are invariably present, some equilibria of
the coalition models which do mot satisfy plausible relative wage con-
straints, may not be reasonable possibilities?) This might make the set
of distributively feasible equilibnia far different from those of a private
ownernship twin.

For all ithelse weaisons, it fs worthwhile veturning ito fthe Wamd-type
moiels to examine their general equilibrium propenties. In addition, the
Ward models describe, as will be shown below, significant situations in
whiich waortkerts exercise indiredt comtrol of fimms through unfon negoti-
alionss. And, since ithese isitualtions are molt unrealistic, the general equ-
ilibrium properties of the Wand-type models are of quite separate inte-
rest for what they say about the operation of highly-unionized private
ownership economies. This paper is devoted, therefore, to analyzing ge-
neral equilibria for economies womsisting of firms, like those described
by Wand, which maximize met earnings per unit of labour. :

The paper consists of four sections. The first of these describes pre-
oisely the analogy between mmnionized fimms and co-operatives of the
Ward type. The second addresses the problem of the existence of equ-
ilibrivnm when finms maxiimize earnings per worlker \anid, since equilibria
‘do ot iin general lexist for any arbitrary set of nents, it investigates cir-

'} Limit theoremis comparable (to those derived in market game seftings
which imply that, as the number of traders becomes lange, the set of Nash
equilibria converges to the set of competive equilibritum ﬁave yet to be pro-
\(!ieél?)for labour managed economlies, {(see for example Shapley and Shubik

") It is, however, likely tthat allocations dorvesponding to competitive pri-
vate L:)wnershmp equilibria at least satisfy equal pay for equal worker const-
raints,
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ocumstances under which equilibria are likely to exist. The third part of
the paper deals with the problems of guaranteeing stable price adjust-
ments in nondabour markets and finds that, in contrast to the non-exi-
stence problem, a Slutskylike equation for co-operaftive firms defines
simple simulianeous price-and-rent adjustment which reproduce the sta-
bility properties of a labourmmanaged economy'’s private ownership
twin. And the findl section discusses briefly the differences between in-
direct (ie., union ) and direct labour management, selected problems
which are common to both the wider appropriateness of the Ward mo-
idel for desanibing ithe behaviiour of highlly unfionized privalte ownership
economies.

1. Strong Unions and Labour Managed Co-operatives

In modelling ithe behaviour of worker managed fimms Ward assumed
that they simply maximized output per wosker. As a starting point, the-
refore, we will begin by idescriibing ‘thalt Kind of behawviour formally.

Since we will laiter be investigaliing ithe behaviour of economies with
mamy »firms« we denote a typical »fimm« by am index £ We will assume
that a »firm« ds charadterized completely and uniquely by its production
set.

D1) Y; will denote the production set of a »firme.

< {D2) Y¢ € Y; will be an o + 1 dimensional veotor ¥ = Yoty - - ., Yaor)
denoting the production plan of a firm, Elements of y; which are positi-
ve represent the outputs of the firm and negative elements denote im-
puts. Y is, of counse, the set of all technologically feasible yg.

(D3) For convenience y; will also be wiitten (V. ¥p) wWhere y,;, mea-
sured negatively is the dabour input of the »firnm« and y'; is ithe n-veotor
of mondabour elements of the production plan. For the sake of simpli-
\ci‘ty, we will be assuming that there is only a single dabour input.

(D4) p=(p1,..., po) Wil be a nonmegative vector of mon-labour
market prices which are determined outside the finm.

(D5) R; will denote a »rental« payment that must be made by each
»finme« regandless of its production decision.

Ignoning labour costs, the profit of a »firm«, after paying rent ds;
= pYy—Ry.
Since ywill in general be megative, the profit per worker ds;
py—R
di(yy) = —————
¥ of

This will be referred to as the »wage« for workers in labour managed
co-operatives.
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We will now define a fabourmanaged co-operative in the Ward sen-
ce as follows.

(D6) A labour managed co-operative is one which choses Ye € ¥t in
order to maximize;

PYi—R

F=

yo/

This definition dis limited in several ways. First, it does wot explain
why a labour- managed finm should alitempt bo maximize earmings per
worker. SeDOI}'l‘d', it embodies mo constraint on hiring decision @.e., y,)
such as restrictions on lay-offs or the necessity that d; bé large enough
to attract labour from other sectors. And, third, like the Dreze and coa-
lition structure models it ds static.

However, the simplifications invoved do not, for the most pant,
alter the implications of the model. Maximizing a function of both wa-
ges and other elemeants of individual watisfaotion instead of wages allone
would yield a structure that is ddentical Hor analytical pumposes to that
resulliing ifirom (D6) at ithe cost of muich added complexity. Maxiimizing
-flmfcmon_'s of wages and employment are equivalent to maximizing wa-
ges subject to eppropriate employment constraints. Amd, such employ-
ment constraints may simiply be subsumed into the definition of Y On-
ly the statiic maifure of ihie middel Iserfiously Yimiits fitls generality and the
effects of this restriction will be discussed at length below.

(D7) Y*(p,Ry) will demote the sét of optimal production vectors
with prices p and rent R¢ for the labour managed co-operative, d*; will
denote the optimal level of wages and y*: = (y*,,.:., y*a.) will denote
a member of Y*.

In order to ensure that Y*; is mon-empty we will assume thait;
(A1) Yis closed, bounded anid convex.

{A2) For every admissable R;, and every p, there exists ¥e € ¥ such
that d;(yp) = 0. . )

(A3)_ Th)e qmly i of the fortm (0, y') which are membérs of Y; ave
nonfpositive (e, y¢ =< 0). And, there exist no y; € Y; with Yor > 0.

We will state without proof the following' proposition, siice the
proof itself is simple.

Proposition 4#.1: 1f (Al) — (A3) are satisfied, then Y*{pR,) is non-
empty for all R; = O,

The assumptions (A) to (A3) are admittedly stnonger than mecessa-
1y but even so they do not significantly limit the- scope of the model.
(AQ, exoept for the boundedness condition, is common to most general
equilibninum u-nofde_ls and the boundedness assurnption is made Jaxgely
for ithe sake of.&mplu'c.i:ty. In most cases, Y; could be unbounded, but
the techrnollog_}: anreversible and, as vesult as, Y; could be veplaced by a
bounided set Yy for which Y*; and Y*; would coincide for any equilibmm
levels of p and R; (see Debreu (1961)). v .
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(A2) merely requires that labour be sufficiently productive and
rents sufficiently Jow so that for some production plan the co-op could
pay non-negative wages. If this were mot the case, cooperatives would
attempt to hire infinitely lange amounts of dabour to spread net negative
rental burdens as thinly as possible. Admittedly, since Y is bounded
there is an mpper dimit on the amount «of labour a cosop could hire, and,
therefore, strictly speaking (A2) is not a mecessary condition. However,
wilth an unbounided Y the sulbstitution of a bounded Yy described above
could mot be made as long as df < 0 were possible. Also, the possibility
that co-operative firms as described in (D6) would attemipt to hire dndfi-
nite amounts of the Jabour is an dmpontant problem in assuring the exis-
tence-of equilibria in economies consisting of such firms.

© Assumiption (A3) requires that there be mot jpositive met output
without some labour input. In reality, it should be satisfied by aill
existing production sets and ito that extent is a weak restriction on Y.
It is mecessary in onder ito mulle ot situations §n. which the maxiimum Je-
vel of wages occurs with the smallest positive amount of labour, and,
therefore, cases in which cops attempt o Testrict themselves to an
infinitely small amount of labour input.

Having described labourimanaged fimms, it is now mecessary ito de-
fine, for the jpurjposes Of companison, their private ownership twins.

(D8) A jprivate ownership it is one which choses Y; € Y; in order
to maximize;

7= Y’,"}‘. w. lrof

wherte w s @ glivien patice (that ithe fiinm pays fior dabofur.
In addition to this we will assume that private ownership firms

have fixed obligations which they must pay from ;. These might, for

examiple, be fixed interest payments on a firm'’s debt or fixed property

taxes. .

(DY) C; =0 will denote ithe fixed obligations of a pnivate ownership

‘A private ownership firin's net earnings are, thersfore;
E/ =p.y"f =+ w.yof-—C,

where it shoulld be obvious that maximizing r maximizes Eg.

{D10) Y*ip,w,Cy) will denote ithe set of profit maximizing produc-
tion plans for a private ownership finm. This could be written Y*x(p,w)
since y* is indepedent of Cp.-E* will denote the associated maximum
vallue of earnings.

. As long as Y; is compact, Y*(p,wC) is nonempty. Therefore, as-
sumptions (All) — (A3) are more than suffficient to guarantee that
Y*4p,w,Cp) is mon-empty. )

" Next, we will define for convenience the private. ownership twin of
a laboursnanaged co-operative.

(D11) Private ownership and labourimanaged fimms will be referred

to as twins whenever Y; is the same ffior both firms and 'C; = R;.
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The wole of unions in this simple model will be to set wages. A
strong union will be one which is able o impose any wage it desires on
its associated finm and we will assume that it selects sthe highest possib-
le wage obtainable for its members. In doing so, the umion must, ho-
wever, avoid driving the assodiateld fimm into bankoujpxtcy and mnust al-
ways, therefore, chiclose W so that E*(w) = 0, Formailly;

(D12) A strong union is one which s able to determine w and does
so in order to maXimize w subject to the constraint that E*(w) = 0. We
will demote this amaximum wage by w*, and the corresponding optimal
production plan set of the associated finm by Y*i(p,w*,Cy).

The several restriotions dimposed in (D12) on union objectives are
identical to those dmposed on the objectives of workers in the labour-
managed co-operative. And;, as in that case, the restrictioms. are made lar-
gely for expositional convenience. Employment objectives could easily
be embodied in restrictions imposed by the union on Y; and other fac-
tors could be accounted for having unions maximize some function of
wages and' other variables.

The important pact ©f (D12) is the assumption that @ umiom is
strong emough to dmpose any wage it chooses om its associated firm.
This eliminates all the bangaining considerations which constitute a sig-
nificant part of the literature on labour unions. However, there are se-
veradl possible justifications for making such an assumption. Rirst,
appealing 4o tradition, much of the union: literature is based on the idea
that unions do indeed set wages and finms wespond by setting employ-
ment to maximize profits (see Rees (1971) and more recently Warren-
Boulton (1977)). Second, many unions have ithe power, at teast in the
shodft oumn, to bankmupt their assooiated firms and cause grave wider
dismuption fn the ecomomiies of whilch Ithey are a pant. If dhis ds the fmuth
and the threat of bankauptcy is serious enough, then Nash bargaining
equilibnium will dndeed correspond to outcomes in: which union wage
Yevells are dmposed om finm's. The jpriactical problem wiith ithis argument
fs ithat dt dgnores ithe power of finm managers to either withdraw their
capital or refuse mew investment. But, the wesults of such a process
would be significant only in the long mun and as such these models will
be considered later om in this paper. Jn static models of the type invol-
ved here, dgnoring threats to withhold investment is not unreasonable.
Third, and lastly, if unjons able o impose wage levels represent one
extreme in a confinuum of possible models, their behaviour provides an
outter demarcatiion Fne for possible types of behaviiour within that con-
tinuum.

To guarantee that = strongly unionized firm has an optimal set of
outputs which dis mon-empty and characterized by positive wages, we
must make the following assumption which is similar to (A2) for the
labour managed co-operative.

(A2") C; and Yy are set so that for every p there exist y; € Y, such
that p.y'e = Cp

This ds essentially our guarantee of ‘the possible monbankruptcy of
finms when they ignore labour costs, and should hold true for most
viable firms,

The principle result of ithis section can now be stated as follows;
Proposition #2: Given (Al), (A2") and (A3), Y¥*(p,w*,C;) for a stnongly
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unionized private ownership ¢irm will equal Y*(p;Ry) for its labour-sma-
naged twin for all p.

Proof:

Let y** = (y**;x**;) be an optimal production vector for the la-
bour-managed twin. .

Let y*; = (y*x*;) be an optimal production vector for the strongly
unionized finm.

Pirst, the payments conlstraint for the unlonlized finm must be bin-
ding.

If p.x* 4+ x* . y5¢> C.. Then ithere exists w**>w* such that
p.x¥* 4w y* e =Cn And, since (y*,x) is mot necessarily optimal
when the wage is w**, the optimal E* at w** must oot be less than Cp.
Therefore, w** > w* is feasible. And, w* oould mot be optimal.

Therefore, p . x* + w* . y*, = C; Since C; = Rg;

p.x*+wr ¥y =Ry

Let d*¢ be the optimal level of dividends for the 1abour managed co-op,
then y**; € Y*¢(p,R;) imiplies;

P. ?C**! + d*{ -y**o] = Rf = C/

We will now show that d*e = w¥,
. If d*: > w¥*, then, except for the tnivial case when y**; =0,

p.x¥F 4 wE R > = pLxt A wEl yE

If this were true, y*; would mot be the profit maximizing production
plan for the finm. Therefore, d* may mot be greater ¢han w*, If
w* > d¥, then of y* would exceed d*; and y**; could mot be optimal for
the ilabouramanaged finm.

Therefore, d*; = w*. Thus,

v+ (*;(z;{n)v *fgl);p({’ Yilp.yi+ d.yq=Ry) =
= !p, , (Y o3 PN

Proposition #2 shows that, under quite umrestridctive conditions,
fimms whoise labrour forces are sitronigly undonlized willl Hespond: to changes
in market priioces as §f they ale wage maximizing labour co-opematives.
But, a more general wvesult ocould easily have been proved along the sa-
me lines. For a wide range of worker objective ifunctions involving
either wages or levels and conditions of employment, indireot control of
fimms through unjon negotiations will be exactly comparable to direot
labour management as long as umndons are strong enough o implose ftheir
own terms on pnivate ownership finms.

Indeed, stated im this way proposition #2 may seem almost trivial.
However, that ds mot quite the case. It should be dlear that the optimal
wage for the labour-managed co-operative will be the highest wage that
the umion of itls private ownenship twiin can obtain, The substanitive com-
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tent of Proposition #2 is that when confronted with such a wage, the
profit-maximizing firm will make production decisions exactly compa-
rable to those of the labourmanaged co-operatve.

The impontance of Proposition #2 s finst of all that it delineates
the areass lin which ithe resullils of dnidireict contnol of firm's through umion
bargaining may differ from direct labour management. Thus, it indica-
tes the grounds on which one or the other system may be preferable.
These areas, which include chiefly the dynamic of the bargaining pro-
cess, differances in objeotives between unions and labour managed co-
ops, the nature of investment processes and the mechanisms for risk
distribution are all discussed in Seotion V.

The second dmpontamit @spect of Proposition #2 results firom the
wage maximizaltion assumpition. If unions do indeed seek to maximize
wages subjeot to the constraint that finms meet their fixed charges (in-
cluding perhaps an appropuiate return on past investment), then the
peculiar and tnoublesome supply vesponses finst described by Wanrd, wiil
be as typical of highly unionized capitalist ecomomies as they are of
Ward's Illyria. mder fthese difoumstanoes the gmjportance of stuldying
tthe propenties ‘economies of Ward4type filnns imamscenids fthedimits of the
theory of traditionally defiined labour-managed fiirmns. Thuls, the greater
pant of fthe remalinder of this paper s 'devobed to ijust such a study.

II. EXISTENCE OF EQUILIBRIA

The principal problem with market economies of Wand-type co-ops
is mot that, in a planing environment, their peculiar supply responses
make them umstable but rvather that for an arbitrarily chosen set of
rents equilibria may well not exist. This occurs because there is a fun-
damental discontinuity in the way that co-ops, in contrast to conventio-
nal private ownership finms, shut down.

Figure 1 illustrates what takes places for a €iuwn which produces a
single outiput using only labour as an input. If ithe co-op is subject 1o a
rent R and faces a price p for its oufput, then the wage it pays mea-
sured in umits of its own output is equal to the slope of a line from a
height R/p on the ventical axis o the point on the production possibility
curve 0—0' where the frm operates.3) The optimum scale of operation
occurs, therefore, where a ray from R/p §s just tangant to 0—0'. As p
falls, R/p rises along the vertical axis and the ophirnum level of output
rises while the maximum level of wages ffalls. If there is a minimun
real wage mecessary ito abtract or retain workers in the co-op which ds
equal to the slope of the line B—B’, then, when p falls far enough so
that R/p rises above B’, the equilibnium level of output returns discon-
tinuously to zero. The discontinuous aggregate excess demamid curves
which result may well not generate market cleaning prices. ’

This possibilaty can ocour im a general equilibrium context even in
very simple models. ) ’

. °) For point A in Fig. , the height OA’ is the total output and, thus, OA'
minus R/p is the output available for distribution among the labour force
whose size #s OL. Net utput per worker, which is the level of wages, is then
(OA'R/p)/OL. But this im turh is just the slope of the fine from (R/p) ito A,
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Fig. 1.

EQUILIBRIUM FOR THE LABOR-MANAGED FIRM

"~ Consider an economy with two sectors and only labour as an input.
One sector, which mightt commesponid dn reality o subsistence agri-
culture or to small business, will be assumed to produce its output in
individual establishments whose common production function is cha-
racterized by comstant weturins to scale. Dendfiing fits ouliput appnopiia-
tely, the production relationship for that sector cam be wiritten;4)

Y2 = Yo @D

12{1 using the output of the other sector als numeraire, wages in the dndi-
vidual seotor ane;

W2 =p; - (2—2)

where p; is ithe relative price of output in the individual seotor.

‘) Remember that inputs are measured negatively.
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The second sector of the economy, which might correspond to an
industrial sector, will be assumed to comsist of a single co-op producing
an owhput which is mumeraline. We will assume thalt s produdtion func-
tilon takes the fonm;

Y= (“_)’01)” where I > b >0 (2—3)
The rent imposed on the co-op will be assumed to be set at a level R —

measured in terms of the numeraire output. Then, the desired output,
labour demand and wage of the co-op are respectively;

R
yr = 2—4)
1-b
_ R \!/b
Yoo =— (T——_b) (2—5)
and
L p—
W = TR (L)(‘“” b) (2—6)
¥y 1-b

The total supply of labour will be assumed to be fixed at yo. Its
assignment to industries will depend upon wages. We will assume that;

if w* = w; then yy = y*y 2=7)
and if W*, <w; then yy =0,

Labour that is not employed in the co-operative sector will be assu-
med to find a place in the individual seotor.) Such a labour assignment
scheme is not, of course, strictly comparable to what takes place in a
market economy. However, it does capture the spirit of Ward’s model
and seems to describe faiily accurately what would happen in an eco-
nomy with co-operative fimms in which employment may be especially
desirable. If eamniings are higher tn ithe co-operative sector ithen fobs in
that sector are rationed to the level of the coop’s demand. If wages are
higher in the individual sector, then workers imay mot be coerced into
the co-operative sector.

Given (2—7), the supply function for the co-operative sector as a
function of pa is;

y* = (i) if W =p;
(2—8)
Y =0 if p2>w*

where w*, is defined by (2—6).

*) This assumes that R is set so that Yo 4 Y*q > 0.

EXISTENCE AND STABILITY PROBLEMS OF ECONOMIES 33

The supply function of the individual sector is;
Y2 =30+ y*u if p2=w¥
and 2—9)
¥y =y if p2>w¥ '
We will assume that all workers have identical demand functions
ariising from wtility fundtions of ithe fiorm;
U= y;p y2= i

The resulting aggregate demands for goods one and two as a function
of p; are;

aYoP2 if pa>w"
d, = (2—10)
wy*s + pup2(yo + ¥*0) if pp=w¥
and )
(1 — ps)yo if p2>w*
dy = (2—11)

(1 —pid/p)(y*, + payo + ¥*1)) if p,=<w¥

~ Combining equations (2—38) and (2—10), the excess demand function
for the output of the cowperative sector is;

/

WiP2Yo if p2>w¥
Xy =
wipAyo + ¥*or) — (1 —p)y*s if pp=w%
 y
| " /
/IW‘ =My ¥y
w'{*—-—-—— -y - = - '—I—————' w'l'
’ |
’
V: I
7/ |
/z
, |
” |
==y 0 9] Yo p ‘2’
EXCESS DEMAND LEXCESS DEMAND
Good #; Goadd,

EXCESS DEMANDS WHEN
#p WY Ot Yap = (-gyt <0,

Fig 2.



84 ‘B, C. GREENWALD

If ppa(yo + y¥o) — €l —)y* dis megative, then, as shown in Fg. 2,
there dis no level 0f p2 wihich will allow mentkelts clear. Thus, in even this
simple economy, no equilibrium may exist. ’ .

One possible remedy for this difficulty fis to adjust rents conti-
nuously with prices to eliminate the possibility of discontinous shut-
downs and one way of doing so, as shown by Dreze, is to set rents equal
to the maximum profits that each individual co-op could achieve in a
competitive environment., However, such an approach merely ignores
the operational problem of what happens if rents are fixed at levels
which are not equal to their appropriate competitive values. A. 1, since
using amy less precise guidelines for setting rents does mot guaramtee
the existence of equilibrium, mon-existence is a ponteniticlly serious
problem for either strongly unjonized or labour-managed economies.

III. STABILITY

In contrast, if for an initial level of wents an equilibrium exists,
then adjusting the output of firms by simultameous price and rent
adjustment s no more difficult in a labourmanaged economy. Domar
(1963) suggested lthe possibility of wusing simultaneous price and
wage adjustments to control the productive sector. However, he conclu-
ded pessimistically that caloulating the mecessary rent adjustments
would be beyond the capacity of most planning onganizations. In fact,
the necessary adjustments are almost self-evident and emerge immedia-
tely firom the derivation of a Sluttsky equation amalysis of the compa-
ralifive static respomses of a labourimanaged co-operatiive.

To perfomm that amalysis we must begin by asswming that the
supply responses of a labourananaged fimm are dififerentiable and, for
convenience, that there is a unique optimal output for every devel of
prices and rents. Also, we will make the model slightly more general
than that introduced in Section I above by assuming that there are se-
veral types of labour. Formally this can be done by assuming that the
production plan of a typical fimm is desoribed by;

¥ = (yox) =
(y{all . .'yfam’xfh .. Ixiﬂ)

where yf, is an m-dimensional veotor of labour inputs and xf is an n-di-
mensional vector of nondabour imputs and outpwts (with inputs being
measuned negatively). Labour inpurts may be diffenentiated by either
skifl type or the dates at which they are applied.

To compute eannings for each type of labour, we widl assume that
there ds a fixed vector of weights, o = (ay, . - -, am) Which determines the
relative amounts of labour contmibuted by each type warker. The ear-
nings per unit of dabour are, therefore;

p. xf~R,
—_—. yfa
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and the payment for a umit of labour the j* type is;
Wi = cydy. (3—2)

Next, we will write the production constraint in a conventional pro-
duetlion function fiorm, niamely;

Hifyl) = 0. (3—3)

Labour-managed firms will still be assumed to maximize dividends for
all types of labour, which since g ds fixed, can be done by;

max d(y) s. t. H(y) = 0.

“The first order optimum conditions derived by Domar (1963) among
athers take the form;

. “i(d/ P = HI;‘/HI
j=1,..., m for labour inputs
3—4)
. amd pl'/ple{/Hl
i=1,...,n for nondabour elements

where Hj; is the pantial of H -with respect 40 the j® kind of labour and
H; is the partial of H with respeot to the it element of x.

. Equations (3—4) can be simplified by assuming that good one is
lfnunnl@ramne @ e, py = 1) and wiiiting Hy/H; as F,. They then take the
‘onm; '

. wd="Fy
j=1,...,m for labour inputs

(3—4a
. b= F; )
i=2,...,n for man-danopzr elemenits

Differeritiating (3—4a) with respect to p amd R and substituting
from (3—4a) yields the comparative static equations;

dx n—1 dp
il N

] s | =7y T G
20 0 0 dR

where Mg ds an (n + m) X (@ + m) matrix of the form;

F; F
M= | I H]
) { Fu Fuy =6

where F,.d is the pém’-tiiaﬂ of F; with respeoct o the k' element of y, Fy; is
the pantial of Fj; with mespect to the k® élemeént of y and k run over
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alll types of dabour and all not labour inputs but the 1% good.
A is an m X{m-— 1) matrix of the form;

&y
A=gZ' = | . [x2 ..., %] 3—1
&m
and z is an (@ — 1) — veotor comsisting of the last (n— 1) elements of x.

L is the iotal weighited: tabour supply used by the co-op, mamely;
L
L=—uy=% ay(—ep) 3—9)

Finally, dp = (dpz, ..., dp,) is an (m— 1) —vector of changes in the
nonmumeraire pnices. Solving (3—5);

| 0 0
dy —
— =M lf A0 le;] (3—9)
dp; 0 0

where dy = {:; O] and ¢ is an (n—1) —dimensional umit vector

with a one in the @ — 1)t —location. Also;

dy 0
=My | —fu (3—10)
dr 0
0 0
d
ANy Laeg | —mzt | g (3—11)
dp; 0 0

But, Ae; = gz'e; = « .X;. Therefore, substituting from 3—10);

0
dy dy -
=—x — Mt g (3—12)

To analyse the second tenm from the nighthand side of (3—12), consider
tthe privalte ownmship twin of the labourimanaged co-operative anid: assu-
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me that it faces wages (wy,...,wy) for the various types of labour. If
wj = qyd, then dnitial equilibrium for the private ownership firm is iden-
itical to that for the co-op. It can thenribe shown that the effeat of a change
in the price of the i®* good, holding wages and all other prices constant,
is;

&

0= MF | 0 (3—13)

dy_
dp].

0

Therefore, the comparative static regsponse df a labour-managed co-op
of the Ward-type can be written in the Sluttskydike form:;

dy dy dy

.__.=._xi_.+__

dp; "dR dp;

3—14)

p0

where the first tenm could be described as a pure rent effect and the
second term as a substitution effeot.

Equation (3—14) leads immediately to Proposition #3. Proposition
#3: A price change dp accompanied by a simultaneous reat change;

dR=x.dp

will induce tthe saime ocompardtive stiatic regponise fomm a wage maximi-
Zing labourananaged co-openative as fhe paice change alone would: in-
duce from a twin private ownership firm.

dy dy dy
Proof: Let —— = | —,...,
‘dfp dpz d@n
mensional matrix.
= The total change in y is;

o fg ]

Substituting from (3—14);

=[]

But, dR = x . dp. Therefore,

which is an (@ +m) X (m—1) di-

dy_ [dy] .
dp dp p0

{Q.E.D.]
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Giiven ithe straightforward amid easily caloulated fomm of the went
adjustments in Proposition #3, dt should be dlear thait, in a planning con-
text, stable adjustments, once an initial equilibrium has been found, are
qno more diffioult ito achieve in a labourmanaged economy than
in a classical private ownershiip economy. The cenfral problem seems,
therefore, to be that of managing the smooth shutdown of finms in or-
der to guarantee that an equilibrium will exist.

IV. DIRECT AND INDIRECT CONTROL — INVESTMENT,
' RELATIVE WAGES AND RISK SHARING

As moted above, the models developed so far in this paper are ba-
sically static tn mature. An impontant remaining question is, therefore,
how ffar the problems cited already exist when reasonable processes of
investment and disinvestment are taken into account. Unfortunately, the
answer o that question depends critically on the assumptions made
about the nature of the investment process. And, since there is no ob-
viously most reasopable process, it is mot worthwhile presenting at
length explicit models which may have limited applicability. This sec-
tion will, threfore, be devoted in part o analyzing the common quali-
tative implications that seem to emerge from such models. In addition,
st contains brief discussions of several issues — inoluding wrelative wage
tevels for wamiious ttyjpes of labour and: ithe problem of visk-spreading —
which have been cited as possibile difficulties in labourmanaged eco-
nomies.

The easiest investment assumption .to make is that finms rent per-
feotly malleable capital at an exogenously given interest rate. Capital
inputs under these dircumstances are already. embodied: in the model als
elements of y; Unfortunately, this creates a problem in .the definition
of Cy, since realistically the most important element of C; is contractual
interest payments. However, if the production functions of umionized
firms embody finst inoreasing and then decneasing wetumns to scale, it
is possible to define C; as consisting of .the overhead expenditures ne-
cessary ito achieve the increasing returns. In this case, therefore, the
mhx(;o};imdhon of investimenit does mot substantially alter ithe nature of the
model.

In practice, however, investment is longlived and capital stocks
can adjust only slowly. Investment is, therefore, paid for at a moment
of installation and produces benkefits of the course of an extended sub-
sequent Jifetime. Furobotm (1974) and others thave claimed that dhis will
lead: to chronic underinvestment, since workers, who are not able to sell
thewr shares of a co-pp's physical capital stodk, willl eajoy the benefits
investment over only part of dts useful life. If this is a problem, howe-
ver, it is a practical rather than a theoretical one. It can easily be
shown that appropriate borrowing and repayment schemes {to finance
investment can matich bemefits for workers exaotly to the costs that they
bear.) Then, investment returns to individual workers will be exactly
comparable to those which would be eamned by imvestors who sub-

) This is but one of the dmplications of the results from Dreze (1974).
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sequently sell the assets im private ownership eco&nm[nies. Indeed, it fis
possible to specify financing sules for co-0ps that will lead to chronic
overinvestment (e. g., a simple pathological example is a case n which
two dollars are borrowed and distributed to workers for every dollar
invested). It may well be that risk considerations and caplw‘l'-market
failings would prevent compensatory financing of the somt involved
here. But, then ithe villlain ds as much the failure of capital structures as
it is of the underlying form of labour managenent. . .

Moreover, investment problems are likely to be far worse in prl-
valtelly owned finms with sitmong unfions. Unions can oaly dﬁfw&@y hire
new capital by accepting wages which allow the investment. This pro-
cess has the disadvantage finst of &ll of forcing imvestors (or at least
those with equilty imnterests) bo linfier futture retunns from past union be-
haviiour rather than confiractual emrangements. Such an anrangement
shouild almost inevitably increasse the wfisk of investment, raise the cost
of capital and reduce the level of investment. Second, a bargaining pro-
cess, in which the reluotance of investors to commit their funds w.li.»l
usually elicit higher rates of retumn, is one which creates strong nossi-
bilities for underinvestment whenever the supply of funds is less than
penfectly elastic. Finally, the fact, that in reality, because of wigidities in
the bargaining process, wage and financing decisions are made inde-
pendently, means that balancing ‘borrowing and investment policies to
match costs and benefits is much more likely to be feasible for labour
managed firms than for unionized ones. Thus, the kinds of problems
that distrub Furobotn are more likely to be charactexistic of highly uni-
onized economies than labouraanaged ones.

Risk-spreading is also an area in which there is no inherent weak-
ness and at least one strength in a abour managed structure. If con-
tingent commodity markets exist, then diversifiable misks can in theory
be spread as well in a labourananaged economy as in a private owner-
ship one. And, to the extent that fixed costs make bankruptcy risks mon-
diversifiable, labour-managed finms, in which a far greater proporiion
of contracted costs are done on a contingency basis (i. e., labour plus

_some capiital costs vis. equity capital colts), are congiiderably safer than

private ownership ones.

However, one special diffioulty dn nlabourmamgged finms, })eyon;d
the problem of man-existence is ‘the theoretical diffioulity of setting the
dividend weights o for various types of dabour. If the wage of the j*®
type of worker is defined as;

Wi = oyd; “—1)
Then;
doy Vi
dwl; L

where L =% afyye =total weighted labour force. Since this is_ always
positive, workers always benefit from reducing the weights assigned to
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the labour of workers of other itypes, and thus, in principle there are no
equilibrium devels of relative wages. Dreze (1974) gets around +this diffi-
oulity by assuming effectively thalt the existence of alternative "wages”
for each type of labour constrain ithe values ithat co-ops can assign to ¢
without losing their labour forces. However, if ments are set too low,
so ithat there are excess supplies of Jabour (o the labour-managed sector,
these constraints disappear and there are again no equilibrium levels of
intermnal wages. .

On balance, however, if the appropriate alternative to labourdna-
nalgament is mot idealized private-ownership but fs instead strongly or
even partially unionized private ownership, then even in ‘traditional
Wamd‘-—Domam‘ terms labour management may do very well in compa-
rison. -
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UPOREDNA ANALIZA PROBLEMA POSTOJANJA I STABILNOSTI
RAVNOTEZE U PRIVREDI U KOJOJ] POSTOJE PREDUZECA SA
RADNICKIM SAMOUPRAVLIANJEM I PRIVREDI SA JAKIM
SINDIKATIMA

Bruce G. GREENWALD

Rezime

Istrafivan je problem postojanja ravnotese u privredama Koje &i-
nie samoupravna preduzeca, a koje karakteriSe odsustvo i triifta i kva-
trziSta neradnih (materijalnih) resursa. Uz to, ispitivani su problemi

EXISTENCE AND STABILITY PROBLEMS OF ECONOMIES 91

stabilnosti pri demu se za »kooperative« Ward-ovog tipa doSlo do jed-
naéine koja podseda na Slutskog i koja, preko »rentex, generile stabil-
nu putanju ka ravnotezi. Najzad, u radu je utvrdena analogija izmedu
samoupravnih preduzeéa i preduzeéa sa jakim sindikatima $to vodi
zakljuéku da mnoga svojstva samoupravne privrede mogu biti karakte-
ristiéna i za ekonomije sa jakinm sindikatima. U tom kontekstu, ispiti-
van je jo¥ i problem investiranja snolenja rizika u samoupravnim ko-
operativama.

U prvom odeljku rada »modni sindikat« definisan je kao onaj koji
je u stanju da firmi nametne nadnicu odredenog nivoa. Zatim je poka-
zano da se takva firma, u pogledu varijacija u obimu ponude, ponasa
kao Ward-ova kooperativa — pod pretpostavkom da sindikat traZi
maksimalnu nadnicu, koja firmi dopusta samo da preZivi, da ne bankro-
tira, i pod pretpostavkom da firma maksimizira profit. To implicira
zakljudak da ekonomije sa jakim sindikatima karakterile isto pato-
loSko ponaSanje koje je Ward pripisivao privredama &ija preduzeda
maksmiziraju plate svojih radnika.

U drugom odeljku je pokazano da, pod priliéno ubedljivim pret-
postavkama, nema ravnoteZnog stanja — ni u »Ward-ovoj privredic, ni
u privredi koju karakteri$u snaini sindikati. Uzrok nepostojanja ravno-
tefe je u izvesnom diskontinuitetu u procesu odumiranja preduzeca.
Nasuprot idealnim konkurentskim firmama koje tiho odumiru, sma-
njujuéi proizvodnju kad cene padaju, Ward-ova kooperativa ekspandira
proizvodnju, u istim uslovima, do maksimuma — koji upravo prethodi
propasti. Taj fenomen sli¢an je po svojoj prirodi (ali je jo§ gori po
svom intenzitetu) fenomenu rastudih, a zatim opadajuéih prinosa u
preduzedu.

U trecem odeljku je pokazano da — nasuprot problemu samog
postojanja ravnotefe — problem stabilnosti (znaajan jer ponuda ko-
operativa pada kad cene rastu) moZe biti savladan, ako izvestan central-
ni organ kontinuelno prilagodava i namede odredeni iznos »rente« kao
obavezu koju kooperative moraju ispuniti. Domar (1963) je midljenja da
privredama, ali zakljuduje da bi samo izradunjavanje pojedinih veliéi-
na u tom procesu prilagodavanja moglo prevaziéi mogudénosti mnogih
planskih organa. U stvari, izvodenje jednadine tipa Slutskog za Ward-
ove kooperative pokazuje da se proces prilagodavanja »rentix, neopho-
dan za postizanje klasi¢ne elastiénosta ponude u odnosu na promene
cena — d, = (dy,...d,) — moZe predstaviti sa dRI =x!.d,, gde je
X = (xf...,xJ) inicijalni vektor proizvodnje za j-tu kooperativu a dR/
je promena rente koja joj se namede. Proizilazi zakljudak da, dok u eko-
nomijama sa jakim sindikatima, pri éemu nema usmeravanja proizvod-
nje, moZe biti ogbiljnih problema sa stabilnoSéu — u kooperativnof
privredi, sa centralnim planskim organom, ti problemi ne moraju dodi
do izraZaja.

U poslednjem odeljku ispitivan je problem investicija i snoenja
rizika u »sindikalizovanoj« i samoupravnoj firmi. Analiza pokazuje da,
u principu, direktno samoupravijanje verovatno daje bolje rezultate,
odnosno ispoljava vedu efikasnost, u tom domenu nego sindikalistidki
model. Tako se ispostavija da ako se kao standard za uporedenje ne uz-
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ne idealizovana kapitalisticka kompetetivna firma, nego kapitalisti¢ka
firma koja je pod snainim uticajem sindikata — onda je privreda sa
Wardovim kooperativama daleko aktraktivnija alternativa, nego $to to
pokazuje prvobitna tehnika analiza. ’

Il‘ﬁ~

WORKER MANAGEMENT AND WORKER-OWNER SHARING IN
THE HIERARCHICAL WORK ORGANIZATION*

Masahiko AOKI**

1. INTRODUCTION

The aim of paper is the microscopic analysis of .the jmplications of
worker management n the context of a model of a firm facing growth
oppontunities. In particular, it attempts to do ithe following:

(1) Provide an explicit treatment of the internal organization of the
finm (section 2). In most of the models considered by earlier authors,
the aim of the workermanaged fiirm js identified with the maximization
of {life<time) dncome iper wonker, ireatmg all the. workers associated with
the finm as homogeneous.!) Sometimes the fimn is assumed to be inte-
rested in dts growth, which supposedly zeflects the preference. of the
manager (See Atikinson [2]). But the managerial growth maximization
hypothesis seems to me to be made ad hoc to explain an apparent ten-
dency of worlkeramanaged finms to grow. By assumming ithe seniodty pnin-
ciple of the inbermal onganization of 'the firm, the workers' preference
for the growth of the firm is deducible from Ithe more fundamental
axiom of their lifetime fincome maximization.

(2) Examine the way in which the finandial stoucture of the finm  is
chosen in conjunction with the growth planning of the firm (section 3).
The firm ds supposed to have two ioptions o finance capital fonmation.
Tt can elither pliough badk inoome or bonnow dnam tihe oultishde under spe-
cified  Atkinson's model [2] allows for the possibility of internal
finamaing, but the firaction of intennal Financing in the total cost of ca-
pitall formation tis treated as a parameter of the model, not as a variable.

(3) Compare the short-run and longrun market policy of the wor-
kerananaged finm with that of the stateowned, decentralized firm
(section 4.). The difference between the two types of finms lies im that,
for the fonmer, the total income of the firm is disposable at the discre-

*) The research leading 40 this paper was finst inispired by @ comment on
my previous - [1] by Professor R. Komiiya. I would like to thank him
and Professor E. Domar who gave kind cumments and suggestions at the
Dubriovnik Conference. Rinancial support of ¢the Japan Economic Research
Center and JETRO are ‘granefullﬁ adknowledged.

**) Institute of Economics, nivarsity of Kyato, Kyoto, Japan,

1 ‘An exception which I have come across lis a paper b% Meade [4] dis-
cussing the behaviour of inegalitarian cooperatives m Vane [5], ch. 11: their
approaches are, however, quite different friom that adopted here.




