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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.
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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.
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tion of ithe associated wourlkers, while for ithe latte ] i
r a pontd
acomes o the state as a "ftax” on the use of uapi)taz‘l.p on of fncome

e eg)f§ug%egt a Imeans foraunrelmmg the economics of the worker-ma-
>0 Lirm 10 a more general itheory of ithe finm (sectiond). In particu-
lar, it will foe imfdhcatted how ithe analysils of ithe behavionr 0%’ the gﬁnk‘;l:
managed firm with respect to pricing, investment and financing serves
E—ir am mﬁ?{fpansaﬂ?’le laham‘e:mg iur uniderstariding the behaviour of a wor-
Iﬂi‘ilm lpatory” type caplitalis] firm in the broad sense of ithe word,-

ot me explain point (4) (n a Uttle more detail As ithe wa
- . » . N ) SL a:nld
growing il-tergmure on m_he internal dabour market indicates, the workers
qf big nfmfn_s in the capitalist economies are equipped with more or less
ﬁlmmﬁpec'nh‘c ikiills an}rd knowledge, thereby enjoing a certain degree of
monopolistic power in .?:he labour market. To put it differently, inco-
mhes generated by ithe firms are distributed within fhe finms between
}t; e stpgkhodders and the employed workers according 40 their relative
pargaimng powers. Such income sharing is realized through diverse
institutional amrangements such as the formation of monopolistic labour
ltllil)fqennft’ codetﬁmmavﬁm, ithe custom of iperiodic bonus payment con-

mgent upon the market plerf: f fi
Bit i o m penformances of finms, and more explicit pro-

Worker management has various facets, but i impli
: managg \ us £ , but if we simplify the mat-
te}‘ :by 1d_en_t1-;fymg its economic motivation with the objecptivfg of maxi-
moﬂﬂm;mg (ifethme umotﬁme per _wouﬂcenr, Jthen there ds, so to speak, "areeping
3'1 er management even an many ‘of the capitalist finms. Otherwise,
tta.lﬁréz I;:;o;;k’i "I:ge ¥o @Otigjt in our getting together here in Dubrownik to
dk abor he Transition to Self-Management in fthe Mo apibaill

Countries”, except to plot revolutions. demn Capitalist

In most of the models considered by earlier authors, the i g!

og the workerananaged finm was compared with that éfﬂ;eczemhae';};ﬁ
ding profit (value) maximizing capitalist twin in order to Jjudge the effi-
ciency of the "former‘ with the latter as a norm. However, from ithe posi-
l?;llzmc ?ma{ymcaﬂ point of view, an aspect of the consequences of sicock-
p er-worker fbamgmmg may be. charactenized as the weighted average
of the market behaviour of .the pure workermamaged firm and that of
lh{he pure stocleholderorienrtf_zd- finm, with .the bargaining powers of wor-
n?s and stockholders semving as weights in ithe averaging, The econo-
: cs of worker mamag‘erm.em Is thus mot only welevant to the Yugoslav
conomy, <b1_1t. may also give a hint as to how the capitalist finm of
Worker-participatory type behaves. :

2. THE INTERNAL ORGANIZATION

Consider a martket economy in which the product of ithe worlk:
;nsimumageéi glrm is sold om the moniopolistically competitive market. m
e med that time extends indefimitely through peniods of equal dura-

on, ;ixoh of which is _denoted by t=10,1,2,.... At the beginning of the
gsu?e iperilod, mhe‘ {m’e output level ds adjusted (Fmplicit tn this
umption is .thait the firm adjusts the sales price then). At the same ti-
me, growth expenditures for sales promotion and investment in mew
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equipment are made. The effects of these expenditures are not realized
until the beginning of the next period.

The cumnrent markelt and tiechnologlical coniditions facing the finm are
summarized by the revenue function:

R = R(x) 1)

where R is the total revemue met of current cost for matenials and x is
the amount of output measured by the number of the wornkers needed
when production ds organized in the most efficient way.

The long-run market condition is summarized by what I will call
the growth cost funotion:

T = y(g) @)

which relates the desived rate of sales growth g frrom one peniod to the
next (under a chosen sales price) to the amount of expenditure T mper
unfit of current sales necessary for that sales expansion. {(-) is a mono-
tone increasing, convex function. That is, if the finm wants to expand its
sales at a faster rate, then it has to spend moreto promote sales. But the
manginal effect on sales growth of an additional expenditure is dimi-
nishing. The growth ocost function is supposed to remain wunchanged
over peniods.

As for fixed equipment, I assume that units of equipment required
per umnit owtpult can be bought for k dinar a period before their use and
thatt ithey ame subijeot o comiplete ideprediation within a period. In olther
words, there is only a oneperiod capital. I know that this is a stringent
assumption. But it is good enoungh for our purpose?) I suppose that the
fiirm #s equipped with X, dinar worith of cajpital stodls at the beginming
of the current {perfiod.

In this seotion, I shall confine myself to the amalysis of a simple
case where the cost of investment tis entirely bound to be financed inter-
nailly, Then the cost of old investinenits iis “'sunk” and ithe firm's income
net of investment cost is mow defined as

. mw=R(x)—IT + k(I + g)lx. ... 3)

where x is a chosen output. This amount is to be divided up among the
associated workers. I assume that the number of workers is adjustable
to the requirement of current production. (Alternatively, I can assume
onlly alt ithe cost of motational comyplexity ithalt there is a lower bound-
ary for ithe mumber of workexrs, possibly equal to the mumber of existing
workers.) The current mean income of the associated workers is given
by 'n'-/X.

Tt is assumed ithat the fimm makes a once-and-for-all decision about
its sales price (which is dmmplicit in the decision about dts owtput) and
aboult its rate of growtth. The firm s themefore dn stealdy statte growth”.

3) Sometimes an alternative assumption is anade to the effect that equip-
ment is durable, but that their emounts can be adjusted imistantaneosly to
the requirement of current production. This assumption is not only unrea-
listic, but also fails to capture a particular pricesetting pattern of the wor-
kertowner sharing firm resulting from the fixity of durable eguipment. 1
discuss this problem elsewheare [1] and dinferested readers may refer to it.
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Thatt is, the income of the firm met of costs for matertials, sales growth

and investment at time pediod t(t=0,1,2,...) Is expected to be
1+ g

wll I:IFO\g\)I I shail dook into the internal organization of the firm. Imteanfi

of complicating the model too much by supposing a general hierarchi-

call shructure, I shall assume a dimple ltwodayer stnucture, ‘that ds, the

associated wonlkers are cassified dnto two groups, the sendor worlkers and

the junior worlkers., The senior worlkens receive more fnoome than the

junior worlkers. This may sound disconsonant to the egalitanian spimiit
of worker-management., Still, there seems ito me two reasons to postu-
late ithis, one positive and the other monmative. First, through perpetual
assodiation with the finm, a worker may acguire finm-speaific skills and
knowledge and thereby become more productive. If the workers are to
be paid acconding to their work, an ‘negalitarian earnings structure is
likely to emerge. Second, workens who have been associated loniger with
the fimm have comtributed more o ithe acoumulation of physical and
human capital at the finm. Therefore, they may deserve more income as
retunns from the accumulated capital. -

A proporttion @ of the senior workers in the total labour force of the
finm s constant regardless of the size of the finm. The size of the total
labour force s set proporitionaly to the amount of cunrent outtput. There-
fore, both groups will expand at the same rate g as sales. When there
are vacandies in the senior groups, they ave ffilled by the promoltions of
junior workers already fin the finm. No recruitmenit is made firom the
outside. Only vacancies iin the junior group are filled externally.

For simplidity's sake, let us further assume the following: (1) Al
the woukers Hve Forever (this alssumpition can be removed only at the
cost of notational complexity). (2) All the workers have an identical von
Neumanm-Morgenstern utility funotion of income w per period of the
folbowling fomm:

W™«

a1
ulw) = I—a
log w a=1

(3) All the workens have the rate p at which they discount the future
utiilities of incomes. (4) Given a mate of onganizational growih, .ag,l the
junior workers currently in the firm have an idemtical pmb?\!bul‘l-ty of
their promotion fto the mank of a senior worker at the beginning of
eaoh pertiod. ‘ ) )
The tifedime dncome of a junior worker is then uncertain. The dis-
counted sum of an expeated wtility stream derived from the present
income to indefinite future incomes depends upon the probability that
he wilil be promoted to the rank of seniior worker at each of the future
periods which, in turn, depends wpon the rate of sales growth which
the finm ds planning. Let g be ithe planned sales growth. Let w; stemid
for the incomes per period of a junior worker and §(> 1) represent the
income differential between the junior amd senior worker, defined: as
the senior worker's income expressed in units -of income of a jumior
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worker. The value of w; and § are constrained by the condition:

= [({ —f) 4+ B&Iwx. ' )]
Let us treat § as a parameter of the model and leave the way of its de-
tenmination. open?) The centalinty equivalence of @ junior worker's in-
come wy is defined as the income such that he is indififerent between

earning wj in each perfiod for ever and earning w, or Swi depending
upon his position in the hieranchical onder. It is given by

T ) o :
Wr= —"—G(g), . ... {5

x
where

[~ t(g) + t{g)s}* | 10—

G ={ T + B (o)
‘ 81{2} . _ l)
T+ 6 (o=
arid
Bg
g =m——
o(1—B) + Bg

The centainty equivalence of a junior worker's income W, is the product
of the mean incomke of the aissodiateld worlkers and a fadtor G(g) depen-
ding upon g. #(g) may be intempreted as the life-average probability of a
junior worker's promotion. The deriivation of the fommula is relegated
of the Appendix. It is also verified that

1
G0 =————— <1 and G'(g) > 0

and that for a sufficiently large g, G*(E) > 1. Let g be defined as G(@ = 1.
The value of g depends upon the walue of o, therefore let us denote it

by é?a). As is welldknown im :the literature on the economics of uncer-
tainty, the value of ¢ ds identifiable wiith ithe Anrow-Poiatit measure of
reflative wisk aversion of a worlker. It can be proved (see the Appendix)
that .

)} This presumption just ignores a possible dnternal conflict between the
interests the senfior workens and ‘the junior workers. Something like a Nagsh
bargaining solution may be a more appropriate concept characternizing ithe
nature of the optimal policy of the worker managed firm. If we assume a
hierazchical stoucture wiith infinite manks, fthis diffficulty disappears, however,
for the maximization of the centainty equivalence of lifestime income of any
worlker leads :bo same policy. See an unpublished manuscript, »A Fumther Ana-
lysis om »Dual Labor Market Hypothests and Long:Run Incdome Distributione«
by T. Ishikawa (1078, University of Tokyo). .
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dg(e)

do

>0.

These properties of the multiplicative faotor G{g) which represents
the gaims from growth is then interpreted as follows. If a planned growth
rate is very low, then a junior worker ds better off under an egalitarian
system than under a hierarchical system. There fs a onitical rate of

growth rate g under which he is imdifferent between the two systems.
If a planned growth rate of the finm s higher rtha'.n 'ﬁhe.crllhlcaﬂ rate, a
Jjumior worker is expected to be better off ceteris paribus t}.m»cler the
hierarchiical system. The walue of crfitiical rate depends upon his reilaytﬂ:w:e
averseness toward misk. The more he is nisk averse, the higher the ariti-

-

cal rate ds. For example, if = 0.3 § = 1.5 and p = 0.1, then g(0) = 0.088,

g(1) = 0.106 and g(2) = 0.113. That is, risk averse workens wamr.t 10 con-
sume more today rather than fo bet on wumcertain future gains from
promotion.

E?/en for a fixed income differential §, the maximization of the cer-
t‘a!intjr equivalence w,, of the junior wonker's lifetime income (qr eg.ui~
valentlly the maximization of the expected discount sum otf' f_hiﬁe«:tmne
stream of atilities) and the maximization of the senior wgrks.rs income
w,§ are mot compatible. Since everybody starts off with a jumiior workewf,
however, it may not be unreasonable to presume that the optimal poli-
cies for the worker-managed finm ds characterized by comldi-tiO{ls for the
maximization of the certainty equivalence subject 1o appropirate con~

- straints?) Let us

maximize w; with respect to x, and g,

subject to ithe constraint (1), (2), (3), (5) and

kx= K, ... (6)
The last conditions imply that the existing stocks of equipment set an
upper boundary for feasible outpuit. T

We have ithe following Kuhn-Tudker conditions for the maximi-
zation: - :

R(x*) _
R (x%) — z0 (=0 if kx* < K);
x*
R{x*) —[Y(g*) + k(I + g*)Ix*  G(g*)
[(g*) + kilx* G'(g*)

The first equation fis the wellknown short-run optimal oomdﬁmiom. dbs_er-
ved by Wand, Domar, Vanek, Mead et al: The existing woxjkers will wish
to build up the assoclation mmtil the marginal contribution to revenue
by an additional wornker is equal to the average revenue per worker.

SN e T S
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The second condition is to determfine the optimal growth rate. Let
the discount rate that equates the present value of the additiomal in-
come stream resulting firom an extra one per cent of growth to the mar-
ginal growth cost (inalusive of investrnent cost) be called the manginal ef-
ficiency of growth (MEG), which is represented by the lefthand side of
the equation. The schedule of the MEG is a decreasing function of a
planmed gnowth rate g because of the concavity of .. The nighthand side
of ithe equation G(g)/G'(g) tells how many extra per cemnts of growth are
needed to realize one percentage increase of the ceptainty equivalence
of lifestime income of a jumior worker, and may be called the relative
growth cost (RGC). Tits schedulle is given by

(1 — o)l —t(g) + t(g) 81—

G(g) : B — 11 (g) ol
¢@® |1 _
(In8)1'(g) a=1

It can be easily verified that it ds an increasing function of g and

%
4

RGC

G(0)/G'(0y > 0 if § > 1 and 8 > 0. The second condition is then intenpre-
ted .to say that growth expediture should be expanded until the MEG
becomes equal to ithe RGC. Thus, the optimal growth rate for the wor-
kermanaged firm is positive even if there are no external economies of
scale, the sole factor whioh has been dited as the cause of its growth in
the diterature (See Atkinson (2], p. 380).

3. The Financial Structure -

In this section det ws introduce the possibility of external finance
for investment , and treat the Ffinanoial structure of the firm as its cont-
rolling vaniable. Let ) be a debt-asset ratio o be chosen at an interest
rate i. Suppose that currently the firms make a onoe-and for-ail decision
about it together with sales price and growth rate. Then the firm is in
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,steady state growth” from ithe next period on. But the present capital
stooks amd debit were chosen fin the past and are not in line with steady
state requiirements, except by mere chance. If they were, the curmm net
income of ithe finm would be

= R(z) — [T + (I —)\)gk + Mk + klx- (D

and it would grow at the rate g from-the next period on. But 1t‘he actual
cunrent net income of the finm is

= R(x) — Tx— (I W(I + glkx—hi(1 + 1)K,

where )_; is the ratio of total stocks of debt to the value of capital
stocks. Define
YN =70 —m = (L + ke —r KDL L®

Let us confine our analysis o the case where ¢ = 0, i. e,, where the
workens are risk meutral. Then the certainty equivalence (the expected

value) wof a junior worker's fife-time income is given by

_ pd(x,A)
wy = — [nG(g) +
x (1 —p)+ 3811 + p)

Differentiating w; with respect to ), we have

dw; k P ]
- = [(g—i)l—i(g) + )T+ —— (1 +i )
o x[(1—p) + B8 I+ :

Let 1 be the value of g which sets the wighthand side of the equation
equal to zero for x = x*, A dititle calculation shows that

— 1 .
[ = (i—p ] if =1
1+p
and
di -
-—l>0 . if §>1.
as :

The § may be interpreted as the effective interest rate. For § =1, it is
the present value difference of ithe loan rate and the worker's subjective
discount rate. _

The maximization of w, mow requines tthat .

1 : ifa*>i
A= N
0 _ if g*¥<i.
In words, this means the following. Given a hierarchical structure §,the
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finm wishes to seoure 1'r1r\festmmt .ﬁurrﬁdls finom exibennal source, as far as the

planmed growth nate s 'lhmgher than some crifical vate §. If #he planmned
growith rate becomes lower ithan #he critical rate because of a down-
wand shifit of the MEG schedule and/or of upward shift of the RGC
schedule, the finm will. wish to substitute intennal funds for extermal

loams. The critical rate i is lower and accondingly extermal funds are pre-
fernred, if (1) the interest rate is lower, (2) welative to the workens’ sub-

Jjeotive discount rate and the pay structure is more egalitaniam.

-« * This line of analysis suggests that the worker-managed firm is mot
likely to be engaged fin much self-financing. However, it may be desirab-
le to limit the availability of external funds depending upon the preva-
iling social opinfon about distributive justice. Let us therefore examine
the efffect of community codrrol on the behaviour of the worker-mana-
ged fimm which selts the Kimfit of external finanding acconding to the avai-
Jalbillity of intermal funds. Spedifically, I assume ¢hat ), s not a conftrol
nantiable of the firm, bult is a decreasing :ﬁtmbfnon of ithe average vevenue
per’ worker of ‘the following type:

e Rix)
x

\mane aisa [pOSlftwe constaint.?)

For smnpdu)m!tys sake, let us OOhISLdﬁI‘ rthe case where § = 1. Tnhen dit-

ferentiating the- -corresponding income W of the workers with lreS{pect to
X, we have

w1 R(x) o K, R(x)

—— = — [(R(x) ———) (I —ak(g—i)) — (I —a—)1.
oz x x I+p = x

* To make a (rieaningful) compariison, lat g > {. Then if there is no -
. mandial constraint finom ouitside, ithe firm wishes ito be :Eﬂman\oad comple-
mdly extiernally n!n;d mt holidis thalt .
aMJ it 1 R(x) p . KD
—=— R —————
. ox X . x J + p x
In order for ithe tmoome of the ifimm to be yposrtnre x and g must sartlsfy

(‘c) > (g—u)k.\ For xt:hose X aznd g aw/ex < aw,/8x;

1.

hence x*
f’olﬂ”) Thé 1972 u‘eform'in Belgrade 15 described by Furubotn and Pejovich as
OWS:

»The, rparblmg)antumt, firms agreed to allocaie their eamings between the’
wage fund and other funds in accordance with the tules stipulated in Article
II of ithe Social Contradt for Belgrade. The laitter stated thal those firms
whose earnings per worker exceeded the average level established for the di-
ty by the -Sodial Contract (24, 850 dinars) had to allocate a larger percentage

of ltheir earnings to’ inteynal fuds, while thiosé firms whose earnings per

w»omker fell below the average level could chamnel a lalrger percentage of
earnings -into the wage fund, {{3], p. 294).
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maximizing W s smaller than x* maximizing w; (g* meximizing W s
equal o X* maximizing wy).

We conclude that if there is a financial constraint as specified
above, the output chosen by the firm will be smaller (the sales price
chosen by the finm is higher) than the one under the free operation of
the loanable funidus market. This fis o dilemma for ithe worlkersmanege-
menit economy. If the society mries to comtmol the availabilities of in-
vestment funids from Ithe sodial distributive point of view, the fimms
react to it by waising their sales pulices amid limiting entries of new
worlkers o fthe existing assoaialtion.

4. Owner-Worker Sharing

JIn this section, I would dike to introdiice ithe model the external ow-
ner(s) of the finm who shares the income of the firm with the workers
of the firm. Let ® be the owner's share of ithe firm’s income . By exa-
mindng how the model fimm reacts to a change in the value of ® from
zero to a positive value, I shall try to undenstand how ithe worker's
self-managed firm behaves differently lfirom the owmer-worker sharing
type finm.

It is assumed tthat the finm makes once-and-for-all decisions about
salles ;price (implicit in decision about output), growth rate and distribu-
tive share ©. Suppose that it always finances its capital formation inter-
nally (this assumption will be relaxed later). In thiis case, the present
value of the owner's imcome at the discounted rate i is given by

Ox
V=

_ . (9)
i—g

provided that g < i.

Let me mow comment on possible relationships between the worker
and the extemnal owner, In a sodialist environment, ithe external owner
may be identified with the state. In this interpretation, ®x may repre-
sent income transfer from the firm ito ithe state, say iém -the from of tax,
and its present value V may represent the state's income-transferring
power from present to future when the imocome-sharing ratio between
the firm and the state remains unchanged at 8. In a capitalist environ-
ment, the extermal owner may be identified vith a collective body of
stockholders. In this case, @r represents dividenids o ithe share and: V,
market value of the firm. In contrast to those institutional settings, the
workers' self-managed firm is identified with the case where there is no
external owner, . €., ® = 0, The extemal control over the firm firom the
community (the society) as a whole is pronounced only through the ma-
nipulation of conditions on external loans such as the interest rate and
credit availabilities, or thnough moral persuasion.

An efficient policy of the worker-owner sharing firm is defined as
the set of 3-tuple, output level x*, gnowth rate g* and distributive share
©* of the owner under which the value of V and that of the certainty
equivalence of a junior workers’ life-time fncome w, cannot be raised si-
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muiltaneously by amy change of ithe policy. As is well-known, such poli-
oleis are not determined uniiquely, bult alll of ithemn are charmacterized as
the 3-tuple which

N )
maximizes w; = ———G(g)

x
subject to the constraints (1) (2) (3) (6) (9) and
vV

for some value of V.

The Kuhn-Tucker conditions for the maximization are given as fol-
lows:

R'(x*)x* — R(x*) o*
(1 —8%) G(g*) + p———
. x*2 (i—g*)
[R(x*) —Y(g*) — (1 + g*)k] = 0;
(1-—8%)
—[G(g*)n* — G(g* W' (T*) + k)]
x*
B* :
o gl YT* o K)(i— 5% + 1] =0;
(i—g*)?
1 1
——G(g") + ———=0;
x* i—g*
where

m* = R(x*) — [{(g*) — k(I + g*)1x*
and y, is a Lagrange muitiplier. Those theree equations are to be solved
simultaneously for x*, g* and 8*. But in general, the higher value of
8* corresponds to the higher value of V.5) Assuming the equations have
been solved for 8* substituting the thind equations into the first and
ithe secand o oancel the Dagrange mulltiplier and afiter re-ammangements,
we get

R(x*)

[4] (1 —@YIR'(x*}— - 1+ @*[R'(x*) —{(g*) — (1 + g*)kl =0,

x

1
[B] MEG* =
1 1
(I—ev) + 8*
RGC*- i—g*

*) See [11.
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The -condition [A] says that the finm wishes o select the oultput lle-
vel under which.the weighted aritmetic mean of marginal revenue per
worker and of the manginal income of the finm is equal to zero, with the
ﬁpaoﬁion’s. of income shares by ithe workens and ithe external owner as
weights in ithe averaging. Since R(x*) — [ (g*) + (1 + g*) kI x* > 0, the
more welight given to the wortkers, the less the chosen outpist ‘will be
(the higher the chosen sales priice will be).

The condition [B] says-that the firm wishes ito expand until the
MEG beoomes equal ito the hanmonic means of the workers' RGC and
the eﬁﬁeoti_v‘e interest rate for the owner defined as the difference bet-
ween the interest rate and the rate of growth of the firm (the rate of
capital gain), where the weights are given again by ‘the respechive shares
of the workers and the owner. Whether the owner,worker sharing firm
grows faster or not as the workers’ shdre increases dépends upon the
relative magnitudes of the RGC and the effeotive interest rate. As noted
already, [G(xg)/.G*(-g)J is an increasing lfunction of g, whereas i-g is a de-
oreasing lﬁumoflan of g. Therefore, is [G(0)/G'(0)] > i, the RGC-1s always
grealter ithan g for any jpositive value of g so thalt lthe \desired growth
rate would decrease as more weight ds given tho the workers. We have

—a)p(U—P)

G(0) = — g For
¢y  |ell—p) '
Ingg. ’ foa=1

so that a higher value of [G(0)/G’(0)] corvesponds to higher values of
B, p and a. In words, (1) if the propontion of the senior workers in the
total labour fiorce s ibigger, (2) the workers’ subjeotive discount rate js
higher, almdl{or {3) iif the junior wortkers are miore wisk averse, each rela-
tive 0 the interest rate, then it és more likely that the firm wants..to
grow slower and #o consume more today, accordingly as more weight is
given to the workers' preference. . ’

_ So far we have assumed a. priori -that internal funds are the only
source of growith finanding. Adtually, the external owner is. indifferemnt
between external and intemnal financing. For .the sum ‘of value V and
the owner's share of external debt is independent of the fixm's cholice of
financial structure tepresented by ) in the manner of ModiglianiMiller.
Using (7) and (8), this can easily be seen as follows.

T \P(xJ)\a)
V+haK, =0l +, + Ko
: i—g 141
R(x)— [T + (L + gklx . DKo
+
i—g Y RN A,

the ‘va'Lue_ of which is imd-qpemdmi of A. Therefoie, as far as the choice
of fimamncial @hmgkihume iis qcmlo‘emnle!d, ithie worikers’ preflerence would' prevail
and the gma:lysxjs of section 2 holds just as it was for owner-worker
shaning finm.

g
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- The following should be-noted: The wvalues-ofx, g; amd -} which ma-
ximdzes w, for an arbitrasily Fixed value of @ are idifferent. fromr x*, g*,
and A* which would constitute an efficient policy together with the @*.
The former is simply equivalent to the optimal owtput, growth rate and
finandial structure for. the purely worker-managed fiinm. In other words,
maximization of wy (or alternatively that ofV) for a fixed value of @
would mot dead to an efficient outcome. w; should be maximized for a
fixed value of V or vice versa.

This property of (the snodel has an interesting lmplication of the-
management of a state ownership ecomomy where investment and pri-
ce-setting decisions are decentralized. If the state is interested in effi-
cient income redistribution in such an’economy, it should not rely upon
2 scheme of projporntionate income tax,applied to finms. This would lead
to inefficient production decisions by ithe firm. The state should rather
levy an »interest« — like change iV on the values V of the fipms and
give-the growth credit gV to sthe firm. Then income transferred to the
state is equal o ®rn corresponding to an efficient policy of the finm;, as
can be seen firom (6). The value of the firms need mot be assesséd »ob-
Jjedbively«, If Bt 4s meant by the maltket valluation. In fact, as von Mises
argued about sixty years ago, this would be impossible in sodialist eco-
nomibes, where the capital market does mot exist. The value, of, a firm
may be set by ithe state according to the meeds of the socialist commu-
nity and only needs to be revalued afterwands, according 40 how, the
fimm grows. The more the state sees it necessary to itransfer Jncome
firom the ‘firm, the Jower the finm would set its sales price to protect
the :dnteresss of ithieir iown. worlkiers. ) :

As for the capiltalist finm, the stodkholders’ share ©* and “the ‘wor-
kers’ share 1 — @* would be detenmined as a vesiylt of an equilibrium of
their bargaining powers. The bangaining power of each party may be
comcéptuatized in’téhms- of its- abtitude boward risk' and - its ‘exteriial
opportunities outside the finm (for instance, the state of the (abour
market for the workers and the state of the fnancial market for the

_stodkholidierts). ‘Such ta conlcepitualization and dire deseription of a (bar-

galining) process which would bhing about an equilibrium of the bargai-
ning powens are expounded in my other paper {11 In ithat model, the
manager of the finm is regarded as an agent who assesses the bargai-
ning powers of both the workers and stookholders, and brings about
the stability of the onganization through thie’ fonmulation of efficiént
market and distributive policies.

APPENDIX

If the finm gpows 4ﬁmm one period o the next at a rate, g, the qprd
babitity q of a junior worker ito be promoted to the rank of jumior
worker in the mext period is given by

8B

I—p
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The probability of promation in future period #(t = 1,2,. . asses-
ged at ithe cunrent period (t = 0) is giver by g(1 —q)+1. Aléter )lpmmo-
tion, he expects the present value of wtility sum )

gl —q)~t o ( 1 ) v q(l —q)—
= _-
1o i\ Thp) (f (w16) A+ o u(wis).
Summing over t,
o g(l—g)- g(1 + p) (1 + o)
=z u(ws) = ——uU(w§) = — a P u(wig)
t=1 p(l + p)~ plp+ q) plo—pB + gfl

The probability in perfiod t(t = 0,1,2,...) of a juni i
: /i ,1,2,... Junior worker staying at
hh':a'u*anlk of a junior worker is given by (1 — q)t. The present vaiug of
utility he expects in that period fis given by
(1I—gq)t
(I + o)

Sumiming over i,

u{w,).

® (I—gq) I+ (1 + p)(1—)
z ufw,) = U(w,) = i i u(wy)
t=0 (1 +p) eta p—oB + &8

Therefore, ithe present value of total sum of utilities, when ¢ # 1, s gi-
ven by
w '™ (1+p)
I—a p—pB+gp

On the other hand, if a junior worker earns a centain income w for
ever, the present vallue of utility sum is given by )

[(1—B) + Bgdl—9,

Wy I—e g 1 wil—® 140
I—a =, (I+p) J—ax P

Setting the two present values equal and using the constrainit (4), we
hf“’e the formula (6). The case when ¢ = 1 can be treated in the same
way,

Next, differentiating t(g) with respect ito g,

(I—B)
#g) = Be 8
pl(1—B) + g

>0,
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by which we see that there fis a positive oneitoone correspondence bet-
ween g and g. Therefore, in onder to know the reaction of ithe value of
gla) as deflined in ithe text to the parametric change in «, we might as
well examine the meaction of ta satisfying 1 =

- [(1—ta) + Ta §l—a]iji—a
(1—B) + B
Let (1 —B) +B5 = k. Then

~  ]—gl—a

@ = —1—51—'1 (o # 1).

Differentiating t« logarithmically with respect to a

ldta  Rl—aloghk  8l=alogl

ta doc  1—Rl—e  ]—bl—a

Since § > k > 1, we have

(I— kol =) §1—e — (}—Bl—z) pl—z = §1—a — pl—a <,
hence dia /da > 0, which implies that

dg(a)

de,

>0,

as pequired.
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RADNICKO-.UPRAVLJANJE I UCESCE RADNIKA U RASPODELI
PREKO AKCIJA U HIJERARHIJSKIM RADNIM - -
_ ORGANIZACIJAMA
Masahiko AOKI .

Rezime

Cilj ove rasprave je detaljna analiza implikacija radnickog uprav—A

ljanja u kontekstu modela preduzeca koje se suolava sa moguénostima
rasta, le nastoji: ) ) |

(1) da obezbedi eksplicitan tretman unutrainje organizacije predu-
zeda koji se bazira na principu starosnog prvenstva (seniority principle).
Dohodak radnika tokom 1j€govog Fivota postaje nesiguran, u zavisnosti
od odabrane stope rasta 0d sirane preduzeca. Radnikovo oprédeljenje za
rast preduzeéa igvedeno je iz aksioma o maksimiziranju njegovog do-
hotka u celokupnom radnom dobu; . . S . .

(2} da ispita nadin na koji se izabrana postojeéa struktura predu-
zeéa u vezi sa njegovim planirantin rastont. Smatra se da preduzede ima
dve mogudnosti za finansiranje investicije. Jedna se sastoji u korisce-
nju sopstvenil sredstava, @ druga u pozajmljivanju finansijskih sred-
stava;

(3) da sugerise nain povezivanja ekonomike samoupravinog predu-
zeéa sa opstom teorijom preduzeca. .

Od analitickih nalaza mogu se pomenuti sledeci:

(1) Opredeljenje radnika 24 rast zavisi od njihovog poloZaja u od-
nosu na rizik i hijerarhijsku stmkiz‘uu‘ unutradnje organizacije. Sto je
manji rizik koji snose i $to jé manja jednakost unutradnje raspodele,
utoliko se vise radnici opredﬁliui“ za rast preduzeca. -

(2) Optimalna stopa rasta preduzeca sa radnilkim upravljanjem
bira se tako da izjednali marginqlnu sposobnost rasta (MEG) i relativan
rast troskova (RGC). RGC je veli, a prema tome i optimalna stopa rasta
je niza, §to se vise radnici protive prihvatanju rizika. -

(3) Preduzece sa radnickim _upravljaniem nastoji da svoje investi-
cije finansira spolja, ukoliko je Lza.brana stopa rasta veda od kritiénog
nivoa. Kritiéni nivo zavisi od relativne razlike izmedu kamatne stope i
subjektivne diskontne stope udruenih  radnika, i od razlika u visini
nadnica unutar preduzecfa- Uka'liko_']' e rgSp olotivost spoljnih fondova
opadajuéa funkcija dohotka po pojedinaénom radniku preduzeca, ono
nastoji da poveca svoje prodajne c'er?f‘z‘L‘ogran.tft priliy novih radnika,
2a razliku od sluéaja odsustva restrtkgqgvu koriséenju spoljnih fondova.

_(4) Optimalna stopa rasta kgp-.lt,ah’?twkt)g preduzeéa u kome postoji
ueide tadnika upruvliﬂfll'?"bwe izabrana tako da.izjednadi MEG
sa harmonijskom sredinomn relativiog rasta trodkova radne snage i efek-
tiviom kamatnom stopom 2a akcionare, p ri demu kod uprosetavanja
ude3éa radnika i akcionara u doligtku sluze kao ponderi. (1) Sto jé irdeo
starijih radnika u wkupnoj radnoj snazi veci, (2) diskontna stopa rad-
nika je visa, i/ili. (3) ukoliko su miadi radnici manje spremni da prilva-
te rizik, utoliko je verovainije da preduzede prihvata sporiji mst,A kao i
u studaju relativnog poveéanja pregovaracke modi radnika u odnosu na
akcionare. = -

PROFIT AND SELF-MANAGEMET ENTERPRISE: * .
SIGNIFICANCE AND IMPLICATIONS: @ =

Véselin DURDEVACH
I . THE OBJECTIVES:AND BEHAVIOUR OF THE SELF- - .-
S T T MANAGED ENTERPRISE . - o

1. The theory of ithe- buginess firm has geﬁepa;]:ly ‘Lfoq'uﬁevd _a:tténﬁon

on.two points:

The fimm as a decision-making power, and its. goals; . - .
The motivation and behaviour of the firm. .-

Recent analyses -of firms clearly show ithat their objectives may. be mul-
tiple and, mot. always veconcilable. Most contemporar theoreticians de-
fend. ithe, concept of profit raximization. What is langely in dispute, ho-
wever, s the uniformity of these aims, In_ their analyses,. various.. me-
thods of multicriteria and pluri-objectives have been developed. -

. The question of the motivation of the selfimanaged enterprise in
market econormios is among the most-controversial in present economic
literalture., Thie theories advanced range.from moderate to extreme, oftten.
with strong ideological overtones. : L e e

Thus some mon-Yugosiav scholars, such as Ward (21), Dumar (5),
Vamek (19) as well as others, believe that the main objective of a self-
managed enterprise in a market economy ds fhe maximization of the per
worker income. This conception seems o be in contradiotion with the

present economic evalution in Vugoslavia, aithbugh it mayhave been
nearer the truth at the initial stages of jits” selfinanaged development,
wheri entenprises did not possess independent solrces of capital accu-
mulation. Among the Yugosiav economfsts, one’ may distinguish three
main schools of thought: o o - o
.1 {The.first claims that the principal objective of a self-managed enter-
prise s the rate of imcomé — relation between the: income realized-and
the amount of investment applied tto the means of production, including
the mew added: value (11). The second group of aisthors megamd profit.as
the maximizing objective of a selfmanaged socialist enterprise (16). And
finally, acconding to the ithind group, the maximization 0f per worker
income acts as the-all-embrading aim in a socialist economy (17):

*) ‘Mﬁhre-ass@s' tant de sciemces economigues a 1'Universite 'de’ Paris 1 4
Pantheon-Sorbonne. DR R P .




