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Abstract

Traditional analyses of the labor-managed firm, whose objective is assumed to be the
maximization of earnings per worker, have shown that this economic organization must
exhibit “perverse" behavior. Recently, it has been claimed that, if entry of new workers
into the firm is allowed only when they pay the price of the partnership shares, the labor-
managed firm will not be perverse. Here, the shares give their holders both the ownership
and the right to work in the firm, and workers and shareholders coincide.

In this paper, we characterize the price of partnership shares under certain assumptions by
starting from an explicit formulation of the multi-period optimization problem of the
workers in the labor-managed firm. With such prices, one does obtain the result that the
labor-managed firm is not perverse. However, we also show that, under the same set of
assumptions, the workers in the firm are indifferent between allowing new workers into the
firm by selling the shares of the firm, on the one hand, and hiring new workers by paying
them the going wage rate without giving them partnership rights, on the other hand.




1. Introduction

The well-known literature on labor-managed firm since Ward (1958) has accused this type
of economic organization with several short-comings. For instance, under perfect
competition in both output and input markets, if the average product of labor is given by an
inverted-U shaped curve and there are no fixed costs, then the firm does not respond to
price changes at all. In the case of fixed costs (such as the rental cost of capital or
manufacturing overhead), the situation is worse; because, with any inverted-U shaped (or
simply, decreasing) curve for average product of labor, as the price of output increases, the
labor-managed firm produces less. Furthermore, an increase in the fixed costs leads to an
increase in the output. Because of these differences between the profit-maximizing and
labor-managed firms, the latter has been said to be perverse.

The source of perversity lies in the objective function assumed for the labor-
managed firm (henceforth LMF) where value-added per worker, instead of, the total profit,
is maximized. If we restrict ourselves with cases in which the working hours per worker are
institutionally fixed, this objective can be achieved only by free adjustment of the number
of worker-owners of the LMF. This, however, necessitates dismissal of some members
whenever contraction would increase the value-added per remaining worker. Hence, as it
has been pointed out first by Robinson (1967), the LMF model is further confronted with
the problem of lack of a mechanism by which those who will depart from the firm will be
given the incentive to do so.

This problem has been removed by using complete compensation schemes (Bonin
(1984)). In that model, the number of the worker-members of the LMF is fixed, but, in low
demand states, some members are temporarily laid-off and fully compensated for any
income losses they will incur due to their working elsewhere. This way, members will not
have any incentives not to give up their employment in the LMF whenever maximization of
value-added per worker requires some of them to leave. Moreover, within a range up to the
point where all members are employed in the LMF, production varies positively with the
product price, so, in this sense, perversity disappears.

On the other hand, perversity, or rigidity of output, does not completely disappear
with compensation schemes. In sufficiently high demand states, the LMF again does not
respond to price signals, being constrained by the fixed number of its members (see Bonin
(1984)). Differences between the profit-maximizing firm (henceforth PMF) and the LMF
survive also in more complicated frameworks. In Spinnewyn and Svejnar (1987) model, in
which new members can be admitted into the LMF, the Ward optimum is a lowerbound and
the PMF optimum is an upperbound for the LMF employment which depends crucially on
the initial membership size.




It has been suggested that the existence of a market for partnership shares of an
LMF would cure any perversities (Sertel (1982, 1987)). Shares will be freely transferable
in this market, and new workers are admitted into the LMF if they pay a price to obtain the
shares of the enterprise,! which then compensates for the utility, or income, loss of the
existing workers. This way, the labor input of the LMF is determined such that not only
the perversities disappear, but also the employment policy of the LMF becomes identical to
its twin PMF,

This brings us directly into the property rights issue. In this context, there are at
least two views held about how to define an LMF. Jensen and Meckling (1979) argue that
the property rights of a labor-managed firm per se must be not transferable, otherwise we
would be back to the traditional PMF. The other view would be to invoke the definition of
a workers” cooperative: a firm controlled and operated by the people who work in it (as
cited, for example, by Ellerman (1984)). This second definition is general enough to allow
for an LMF with transferable property rights. In reality, organizations have been observed
to exist which are owned, controlled, and operated by a majority of people who work in it
and whose shares are transferable (see Berman (1982)). Regardless of whether they can
constitute, from a theoretical point of view, a different class of organization than the
traditional firm even though their shares are transferable, they have been characterized and
distinguished by workers’ ownership and control. From a formal and analytical point of
view, workers’ ownership and control still implies maximization of income per worker as
the objective function of the firm regardless of whether the firm sells its shares and the
shares are transferable. Then, if the firm sells its shares, this introduces an additional factor
whose implications together with maximization of income per worker should be worked
out. Therefore, without necessarily disagreeing with the Jensen and Meckling (1979)
position, we believe that it is a necessary exercise to go formally through the effects of
share-selling on the behavior of a firm which is owned and controlled by its workers.

In this paper, we formulate a model of an LMF which is embedded in a capitalist
economy. The right to work in this firm can only be acquired by buying its shares which
are transferable. The distinguishing feature of the model is its explicit intertemporal context
and the emphasis on how the LMF’s decision about selling shares is made. Under certain
restrictive assumptions, we obtain the result that the perversity disappears and the LMF’s
employment is identical to that of its twin PMF. Furthermore, the present discounted value
of surplus --i.e., surplus over wage earnings-- cash flow is the same for both LMF and
PMF, making the LMF look like an enterpreneurial firm with N enterpreneurs and giving

1 Sertel (1987) suggests that the LMFs who sell their shares be called "workers’
enterprises” in order to distinguish them from the traditional LMFs.



some support for Jensen and Meckling’s position. However, the result about the
disappearance of the perversity is obtained by ‘assuming infinite planning horizon for
workers, perfect information, and certainty, and one wonders whether it will survive if we
relax these assumptions. Moreover, if hiring wage labor becomes an alternative option in
varying the employment, the LMF remains indifferent between issuing more shares and
hiring more non-member workers under frictionless functioning of the share market.

Before we conclude this introductory section, the relationship of the present paper
with two important works in the literature on LMFs must be discussed. Meade (1982) has
argued that, in order that an LMF not be perverse, it must be inegalitarian, i.e., the
earnings must be distributed unequaily among the new and old members. For example, in
the circumstance in which earnings per member in the LMF (EM) exceed the marginal
revenue product of a new member (MRP) and MRP, in turn, is larger than what a worker
could earn outside of the LMF (OE), the old members will agree to allow a new member
into the firm if they can pay him every period less than MRP and an outside worker will be
ready to enter the firm if he will be paid more than OE. Since MRP > OE, both parties
can agree on some amount X which will be earned by the new member every period such
that MRP = X = OE. So, the LMF will be inegalitarian because the new entrant’s income
per period will be EM - X less than the average earnings per member, EM. The LMF in
our paper, on the other hand, will appear to be egalitarian because, in all periods following
the one in which the new member has entered the firm, he will have an equal share in the
total income flow per period, i.e. in not only the earnings, but also the revenue made by
selling new shares. But of course when he enters he is paying the share price and since the
share price can be thought of as the present discounted value of a sequence of period-by-
period payments by the new entrant to the old members, the new member’s net income in
every period can actually be seen to be different than those of some other members. Hence
the share prices can be thought of as a means of implementing the inegalitarian Meade
LMF. 1t will be seen that the LMF in this paper would correspond to a special case of a
multi-period version of the Meade LMF.

The present paper is also related with Dreze (1989) where the general equilibrium of
a market economy consisting of traditional LMFs --i.e., LMFs which are not selling their
shares-- is compared with that of an economy consisting of profit-maximizing competitive
firms. It is shown that the set of allocations that can be sustained as competitive equilibria
and as labor- management equilibria are identical. This result is obtained by imputing rents
to LMFs who experience decreasing returns to labor. These imputed rents equal to the
profits at the competitive equilibrium. Moreover, the income shares which the different
labor types command at the labor-management equilibrium correspond to wages (which
reduces to equality between earnings per member and wages in a world of single




homogeneous labor). It is not explicitly discussed, though, how these rents who will drive
the LMF economy towards the equilibrium will be imputed and whom, i.e. which ones of
the members who will have entered the LMF at different dates, they will accrue to.
Although our paper uses partial-equilibrium methods, the share pfices may be seen as an
endogeneous mechanism by which these rents are imputed to the LMFs and distributed
among the members of the LMFs.2 As it turns out, with optimizing behavior on the part of
the existing members at any date, this rent will be --and, in order that the LMF reproduce
the output of its twin PMF, it must be-- distributed only among the initial members who set
up the LMF.

2. Preliminaries
2.1 Basic Assumptions and the Framework
2.1.a. Technology. The LMF produces a nonstorable good using labor (of a single
homogeneous type) and other inputs including fixed investment goods. Because of
institutional constraints, each worker must work a fixed amount of time per production
period. Hence output can only be increased by increasing the number of workers in the
enterprise. Let us normalize that fixed amount of time by unity, so that labor input is
numerically equal to the number of workers in the firm. In the analysis, we will treat the
number of workers as if it is perfectly divisible (so, no integer problems).
2.1.b. Value added. Let L be the number of workers in the firm throughout the production
period t, th ( =1, ..., m) the quantity of non-labor input j in period t, and Ry(Ly, X14,
.y Xppg) the residual calculated by deducting from the sales revenue the non-labor
production costs and payments to debtholders. For any given Lt, value added per worker is
defined by

Vt(Lt) = max { Rt(]“t’ Xlt’ cevy th) / Lt}
{Xlt, vy th}

We assume that vi(.) is a continuous and twice differentiable function. The subscript t
denotes that v¢(.) may differ from period to period as a result of, say, shifts in the demand
schedule for the output of the firm or in the cost function, changes in the capital stock of
the firm, etc. We do not restrict ourselves to perfect competition in the product market,
price elasticity of the demand for the product of the firm is embodied in ve(l).

2 In explicit terms, the LMF in this paper is embedded in a capitalistic economy, hence

the alternative income the workers can earn outside of the LMF is the going wage rate.
But we can think of the LMF as being in a labor-managed economy by interpreting the
wage rate as the best income share a worker would earn in another LMF.




2.1.c. Information. We assume that there is no uncertainty about the function vi(.) and
about the alternative income which can be earned by workers outside of the labor managed
firm, for all t. Furthermore, we assume that information is perfect and symmetric about the
decisions of the LMF. That is, not only the workers in the LMF but also those outside of
the LMF know about the decisions made by the LMF at the beginning of the period t as to
Lt, L¢41, --- - Hence, not only the inside workers, but also the outside workers can infer
vilps Ve 1L 1), oo

2.1.d. Workers. We will assume that all the workers in the economy, i.e. both those in the
LMF we are considering and those outside of it, are identical with respect to their
preferences and their productivity, and that workers are infinitely-lived and never retire.
Disutility of work will be ignored in conformity with the assumption about working hours.
Hence, workers care only about their income.

The assumption about the life-span of workers simplifies the analysis to infinite
horizon planning on the part of the workers. But, this is mot intended to be an
approximation to the finite horizon problem. If workers have a finite life, the work force of
the LMF will be a mixture of workers of different ages, hence of different preferences at a
given point in time. For sufficiently old workers, the optimization problem cannot be
approximated by one with an infinite horizon. Therefore, the case of infinite life is rather
useful as a benchmark one. It may provide us with some insight about the finite life case
and suggest directions for future analysis.

2.1.e. Timing of events and actions. Time is divided into alternating periods of production
and decision. Suppose the production period is a "week." Production begins at "Monday
morning” and continues until "Friday evening."” During the week, the number of workers in
the firm is constant, say L;_{. "Saturday morning," the decision period starts. Ly 1 workers
in the LMF choose (i) a price for the partnership shares, and (i) the number of workers for
the future production periods t, t+1, t+2, ... . On "Sunday," the market for partnership
shares opens. Based on the decisions by the members, workers outside of the LMF infer the
future per-worker income levels which can be earned by joining the LMF, and buy
partnership shares, say 6L of them.> Then, the next Monday, production begins again with
Li 1 + 6L = L; workers being in the firm. During the production period, no new shares

3 If the LMF sets the price by taking into account the price elasticity of the demand for its

shares, Ly | + 0L will automatically be equal to Ly chosen by the LMF; otherwise,
there will be a titonnement with recontracting going on during the "Sunday," and the
price set by the LMF will be only the initial price for the iterations in the partnership
market. During this process, outside demanders of new shares will not participate in
decision-making.




are issued by the LMF, nor can some partners exit the firm by selling their shares to the
firm (i.e., to those workers who remain).

2.1.f. Layoffs. We abstract from temporary layoffs of members as an adjustment policy to
low-demand states, i.e. members will not be able to work elsewhere without losing their
membership right.

2.2. Optimization Problem of the Profit-Maximizing Firm

For purposes of comparison, let us state the first-order condition for the optimization
problem of a PMF which uses the same technology and faces the same demand and cost
schedules as the LMF for all periods. Let w; denote the competitive wage rate at which the
firm can hire labor at period t. Then its single-period profits will be given by Ry(Ly, X4,
.ovs Xmt) - Wil For any given L, this will be maximized at exactly the same input
combination (X1, ..., X as that which will be chosen by the LMF with the same L.
Hence the profits of the PMF can be written as Ly [vi(Ly - wl, and the profit maximizing
condition is simply

In addition, L¢ v¢'(Lg) + vy(Ly is decreasing in L¢ so that this condition guarantees a
maximum.

3. The Share-Selling Labor-Managed Firm

3.1. Optimization Problem of the Workers in the LMF

With the introduction of transferable partnership shares, which give to their holders both
the ownership right and the right to work in the LMF, the expansion of output of LMF will
be achieved by selling new shares to nonmember (outside) workers, and the contraction of
output will necessitate that the members who will stay in the firm buy back (and destroy)
the shares of some other partners, i.e. the shares of those who leave. Hence, in period t,
there is an additional source of income or cost. Suppose, at the beginning of the period t,
the number of the members of the LMF is Ly_1, and the share price is p;. If new shares are
sold to outside workers in order to increase the employment in the LMF to L; in period t,
the L members of the LMF will share the revenue py(L; - Ly_1), and the income of
each worker who was in the firm in period t-1 will be

villp + pylle - Le1y/Leg



whereas for the new entrants the income earned in t will be vi(Ly) only. If, on the other
hand, some of the existing members® shares are bought back by others in the firm to reduce
the employment to Ly, those who remain in the firm will share the cost py(Lt.1 - Ly, and
the income of each worker who is in the firm in t will be

vilLp - Pyll-1 - Ly/Ly.

For notational convenience below, define

St = 3 Pllg-Le)/Ley, Ly > Ly
-Ple1 - Lo/l il <Ly

Now, consider the decisions of an individual worker. Note that the assumption about
infinite life of workers makes the decisions of a worker independent of his age. Also, in
accordance with this assumption, partnership shares are assumed to be issued and to remain
valid for an infinite number of periods. Hence, by purchasing a share at the beginning of
period t, a worker acquires the membership right for the rest of the whole future, including
the period t. .

The decision tree of an individual worker can be depicted as follows:

_ stay - work for one ok

I _/ period in LMF
buy --- work for one - ¥
period in LMF . \ o
exit --- work for one -— ¥

0 period outside
*

not
buy --- work for one -—
period outside

*Q

In this diagram, the nodes labeled O indicate that the worker has spent the last period
outside of the LMF and those labeled I indicate that the worker was a member of LMF in
the last period. What slightly complicates the issue of formulating the optimization problem
of the members in the LMF is that at each of these nodes the LMF can be either in an
expansionary or in a contractionary regime and that the members will choose different
pricing rules in these two regimes.




Let U; denote the present discounted value of income stream of the worker as a
result of his best choice among buying and not buying a share of the LMF at the beginning
of period t, if he is at a O-node, and, similarly, let V; denote the present discounted value
of the income stream of the worker as a result of his best choice among staying in or exiting
from the LMF at the beginning of the period t, if he is at a I-node. Both U; and V; are
evaluated for any given Ly, Ly, Liyo, ..., and py, Pyy1, P42, --- - With these
definitions, it is shown in Appendix I that, regardless of whether period t is expansionary or
contractionary, we can write

Vi = vi+ S+ B Vg (1
which implies

Vi = Zg=0 8K (e + Seap0 &

where B is the discount factor and the summation runs to infinity (throughout, infinity sign
is omitted). Since V; is the present discounted value of the income stream of the member
worker at the beginning of the period t, regardless of whether he stays in or exits from the
firm in t or any future period (because V results from best decisions as to whether stay or
exit), the workers in the LMF will seek to maximize (2), by choosing Ly, Ly 1 1, L 49, ...,
and Py, Py 1, Py+2, --- at the beginning of period t, given L, j (with the reservation that
buy-back prices must be set properly, as explained below).

3.2. Buy-Back Price of Old Shares
In achieving (1), the way in which the buy-back price of old shares is set is crucial. At the
beginning of a contractionary period, some members will agree to leave if

Vt+St+BVt+1 = pt+wt+BUt+1
where py is the price paid by those who stay to those who exit for a share, and Sy is
evaluated for Ly < L4 y. In order that some members are persuaded to exit and some to
stay, both parties must be indifferent between staying and exiting. Hence, the price chosen,

say ptc, must satisfy

vt+St+BVH_1 == ptC+Wt+BUt+l (3)



In essence, equation (3) extends the idea of complete compensation schemes to a multi-
period framework.!

3.3. Price of New Shares ,
Consider the condition for outside workers buying new shares in an expansionary period:

Vi-p + B Vipt = wp + B Uy )

Under the assumptions of this paper (homogeneous preferences, certainty, etc), the demand
for new shares by outside workers will be infinitely elastic® at Pt = ptE; for p; < ptE, it
will be infinite, and for p; > ptE, it will be zero, where ptE satisfies

vi-pE B Vipy = W+ B Uy )

Since neither Vi1 nor Uy 1 in (4) depend on py, the workers in the LMF can increase
their income given in (2) by increasing p; up to ptE, for any given Ly, Ly 1, ... and pgy 1,

. In other words, the best choice of the firm is to set p; = ptE, making thereby the
outside workers indifferent between entering the firm or continuing to work outside, and
then to pick the best L; for each t.

4 The single-period version of equation (3) would be

Vi + St = Pt -+ Wi
which implies that

Vi + St = (Lt/Lt-l) Vt + [1 - (Lt/Lt-l)] Wt

Such schemes have been used by, for example, Bonin (1984) and Spinnewyn and
Svejnar (1987). Miyazaki and Neary (1983) use the same expression for the expected
income because in their model Ly/L;_j is the probability that a worker will stay in the
LMF, since those who will exit are chosen randomly; and he will either earn vy, if he is
among those who stay in the LMF, or wy, if he is one of those who work elsewhere.
Thus Miyazaki and Neary (1983) do not adopt a complete compensation scheme
(except for the case of self-insurance, see pp.266-8). Similar remarks apply to
Miyazaki (1984a).

Another reason justifying this is that we want to compare the LMF with a PMF which is
a perfectly competitive buyer in the labor market. The infinite elasticity faced by the
LMF would be there for the same reason why the PMF experiences an infinite supply of
labor if it pays more than wy, and finds no one to hire if it pays less than wy, where w¢
is the going wage rate in the market.
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3.4. Present Discounted Value of the Income Stream of an Qutside Worker
It is shown in Appendix I that, regardless of whether period t is expansionary or
contractionary, we have ‘

Ut = Wt +8 Ut+1 (6)
which implies

Up = Zx—o B wii )
which means that, for a worker who was not a member of the LMF in the last period, the
present discounted value of his income stream as a result of his best choice among buying
and not buying a share of the LMF at the beginning of period t is the same as the present
value of the income stream of a worker who will always work outside of the LMF and earn
wage income only, regardless of whether the LMF will expand or contract in any period.
Therefore, from the point of view of an outside worker, whether the LMF adopts a policy

of selling shares or not does not matter. By using (6), (3) and (5) become

vt+St+BVt+1 = ptC+Ut (8)
vi-pE + 8V = Uy ©)

implying the worker will make his decision to exit (enter) the firm as if the alternative is
never to enter (exit) again.

3.5. The F.0.C. for the Maximization Problem
By substituting

S¢ = -pC gy -Ly /1y
into (3) and comparing then (3) and (5), we find

pC = pE L/ Ly (10)
which further leads to the fact that

-pC 1LY /Ly = pE L4~ Ly / Ly




1

implying
St = pE(L¢-Lyp /Ly, forallLy
or, by substituting for ptE from (9) into (11),
S = O+ B Vepg U (y-Lep /Ly
Substituting this into (1), and rearranging, we obtain
Vi = ULty f Le(ve+ B Veyp) - (- Lep) Ut
By leading this equation successively and substituting back into itself, we.obtain

Vi = (VL) [Lyvg + B Loy Ve p + B2 Lepovpen + oo

- (gL U - By LU+ 1 - BALg 2Lyt DU 2 - -

or, rearranging, and noting from (6) that Uy - 8 U1 1 = wy,

Ve = Ug+ (ULg) [ Lgtve- W + B Ly 1 (Vg1 - Wi 1)
+ B2 Lyy (g2 - W) + oo ]

or, simply,

Vi = U+ (ULe) Zx=o 85 i

(1)

(12)

where m; = Ly(v¢ - wy) represents nothing but the profits of an entrepreneurial firm in
period t which produces the same quantities as the LMF. We immediately learn two things.

First, (12) implies

Leq (Ve- Up = Dg—g B mypk

(13)

That is, the discounted sum of payoffs excess of wage earnings to all workers who are in
the firm at the beginning of period t is equal to the discounted sum of profits of an
entrepreneurial firm producing the same quantities as the LMF (see below for more
comments on this point). Second, (12) shows that maximizing V, is the same thing as
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maximizing the profits of an entrepreneurial firm. Or, with L q given, the first-order
condition for the LMF, that is,

villp + Lyvi Lo -wg = 0 | | (19)

is nothing but the first-order condition for the profit-maximizing enterprise. Hence, under
the assumptions of Section 2, a labor-managed firm which sells (buys back) its shares in
order to expand (contract) its output will have the same outcome as the profit-maximizing
firm, if it is embedded in a capitalistic economy. It follows that the existence of conditions
making such a share-selling behavior possible will overcome the perversities found in the
labor-managed enterprise. ®

3.6. Total Value of the Shares
Solving (5) for p¢E and multiplying by L, we obtain

PELy = Lyvi-wp + BL(Veyg- Upgp)

or, using (13) for period t+1,
PeLy = my + BIp—g BXmyp = DB mpy (15)

The left-hand side is the value of the outstanding stock of the firm’s shares during period t,
whereas the right-hand side gives the present discounted value of the profits of a PMF
which produces the same quantities as the LMF.

3.7. Characterization of Share Prices

Now it is straightforward to characterize the share prices of the LMF:

1. Choose Ly, Ly {1, ... such that By _q 8K o j is maximized.

2. Calculate Zy_.q gk my4+k atthe chosen Ly, Liyq, ... .

3. If Ly > Ly q, calculate the selling price of new shares as ptE = (Lk=0 gk T4k Ly
(This follows from (15).)

4. If 14 < Ly_q, calculate the buying price of old shares as ptC = (Zk=0 gk 410 [ L1

6 By rewriting (14) as

vill) - Wy = -Lyvp(y (FD)
we obtain the equilibrium condition for.Sertel’s (1987) partnership market.
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(This follows from (15) and (10).)

3.8. Present Discounted Value of the Income Stream of the Workers in the LMF in
Excess of Wage Earnings
Using (15), we can write (12) as

Vt = Ut + ptE Lt/Lt"l (16)

Since Uy = Ex—¢ pk Wi 4k it follows from (16) that the difference between the discounted
sum of wage (or alternative) earnings of a worker outside of the firm and that of the
earnings which will accrue in periods t, t+1, ... to a worker in the firm is ptE Ly/Li 1.
This, in turn, is equal to ptC, the buy-back price (see (10)), hence

Vt = Ut + ptc

This shows again that the fanction of the buying-back price of shares is to compensate an
existing worker for the lifetime income loss, i.e. the difference Vy - Uy.

This difference Vi - U;, however, must be interpreted carefully. Consider (12)
again:

Vt = Ut + (I/Lt_l) E](=0 Bk 7l't+k ‘ (12)

That is, assuming Ly _q gk w¢+k > 0, each worker in the LMF will enjoy, from t on, a
positive payoff excess of wage earnings once he enters the firm before period t. On the
other hand, when entering the firm, the price of a share leaves each worker indifferent
between joining the LMF or working outside, and, for such a worker, the discounted sum
of future earnings in the firm less the share price is equal to the discounted sum of wages
(Equation (9)). So, the positive payoff excess of wages which accrues to the worker at (and
beyond) period t if he joined the firm before period t must be compensating for some loss
which occurred some time between period t and the period the worker joined the firm, and
since (12) is valid for any period except the one in which the worker has joined the firm,
that loss must have occurred in the period when the worker has joined the firm. Suppose the
worker entered the LMF at the beginning of period t-1, then, by writing Equation (5) for
period t-1 and rearranging, we have

Vi1 Pl = W1 - B (Vi-Up < wpg
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where the left-hand side is the net earnings of the worker in period t-1 who joined the firm
at the beginning of period t-1. These earnings are less than wy_1 by B (V; - Up. It follows
that Vf - Uy, the positive payoff excess of wage earnings, is the present value of the loss in
period t-1.

This is not true only for the founding members of the LMF. Only for them does V; -
U; represent a net gain over wages as a reward to their “entrepreneurial’ undertaking. For
L workers who jointly opened the LMF just before period 1, we can write equation (13) as

Lo (V1 - k=g 8K Wi i) = Do B mppy

In other words, the founding members share the discounted sum of the profits which will
accrue to a capitalistic enterpreneur who sets up the twin of the LMF and decides to
produce the same quantities as the LMF will do. An implication of this expression is that,
for any given production plan L{, Ly, ..., Vy will be higher if L, the number of initial
members, is lower, hence there will be an incentive to set up the firm with as few initial
members as possible. .

An alternative to the above expression reveals some further insight. First, note that
(15) implies

Pelt = m+ BpeygLisg
| = Le(vg-wp + Bpey 1 Ligg o a7

Now, in each period t, the cash flow to any worker in the LMF who has been a member in
period t-1 will be v + pyL¢Lyi 1) /L 1. By substituting from (17) for pt, we can write
this as

Vet (V- we + Bppy iLe 1/l ) (Lt - L)/l
or, upon rearranging,

Wi+ my/Ly g + B 0gp tleg 1/ (g - Ly

Hence, the cash flow excess over wage earnings shared by L_; members in period t is

ot + B @t 1L 1/Ly) Ly - Lip) (18)
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Since all of these Ly_j workers, regardless of when they entered the firm, have equal share
in the cash flow in period t, the L founding members will together receive the excess over
wage earnings

(Lo/Len) [ 7 + B P10y (g~ Ly ]

in period t. Now, it is shown in Appendix II that

Tp—1 B (Lo/Le) L g + By 1L 149 Ag- LD ] = Zi=08¥ 714k

The left-hand side is the discounted sum of earnings excess over wages which accrues to
founding members, and right-hand side is the discounted sum of the profits of the
capitalistic twin of the LMF throughout its entire existence. This equation also shows that
the cash flow to the founding members is not equal to x; period by period. For example, in
period 1, the members obtain

71+ B(py Ly/L) (Ly-Lg > my forly > Lo

implying that, for some other period(s),

Lo/l L + B @yl 1/ Ly - L] < 7

4. Role of Price-Setting Behavior

Now we would like to stress a simple but crucial point. The effect of the choice of Ly i,
where k = 0, 1, ..., on the price which the outside workers are willing to pay --denote it
by ptD-- is not necessarily negligible and it is completely predictable and controllable by
the LMF. Hence, in Section 3, the workers in the LMF set the price of the shares by taking
into account the effect of employment decisions on ptD fully; and it is not plausible to
assume that the LMF is a price-taker in the market for partnership shares. But it may be
fruitful to consider the implications of this assumption as well.” Below, we will find that
price-taking behavior on the part of the workers in the firm would result in path-dependent
equilibria, and consequently the behavior of the LMF would deviate from that of the PMF.

7 Sertel (1982) calls the left-hand side of (F1) --written in utility terms-- the demand price
of the shares, and the right-hand side the supply price. A terminological issue arises
since these may imply that the share price is taken both by the outside workers and the
workers in the firm as given and determined by the interaction of supply and demand in
the market for shares.
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For the purposes of this section, we may allow ourselves to be restricted by the fact
that period t is an expansionary one, i.e. Ly > L 1. By substituting S¢ = py(Ly¢ - L 1)/L¢g
into (1), we have

Vi = v + pelle- Le)/Leg + B Vig (19
Define
$+1lp = m a x Vi1
{Le+ 1> Lgvs )
given piy 1, Pr4+2> --- - Assume ¢y 1(Ly and iy ’(Ly) are continuous in Ly and

¢¢+1 (Lp is decreasing in Ly. Then, if the workers in the firm take the share price p; as
given, the first-order condition for the maximization of (19) will be

iy + P/l + By 'Ly = 0 (20)
This condition says that, although ¢¢ 1’(Ly) is independent of Ly_1, Ly, the optimum new

number of workers for the workers in the firm at a given share price, is not independent of
Ly 1, the number of workers in the firm. Rearranging (20), we obtain

PO = ~Lep vy + By (p ]

where pts is defined as the supply price of shares.® On the other hand, the demand price
will be given by

PP = vy + B b4 (L - D=0 B Wiy @1

8 The following point is worth emphasizing: Since (20) is a first-order condition, we have

the elementary fact that
P/l > -[v@ + Bdy1’@], forallz < Ly
Hence, by integrating with respect to z from Ly_1 to Ly,
POt - L)/l > villgp) + B by 1(Lep) - [veLo) + B by 1Ly ]
i.e., the revenue made by selling the shares at the supply price more than compensates

for the decrease --which is caused by the increase in the labor input-- in the present
value of the earnings of the L;_{ workers in the LMF.
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or, by (4) with the equality holding (because competition among demanders would push the
price up to the highest which the demanders will be willing to pay for the shares). Now it
follows from (20) and (21) that the number of workers in period t, Ly, which satisfies the
equilibrium condition pts = ptD will not be independent of L;_{. But then, in general, L
will not satisfy (14), either.

5. Share-Selling Versus Wage-Labor Hiring

So far, we have assumed implicitly that the only means available to the LMF for increasing
its labor force is to sell its shares so that its entire labor force consists of only member
workers. But there is nothing which would prevent the members from hiring wage-workers
without giving them the partnership right, since it is embedded in a capitalist economy and
may have access to a labor market. If it turns out to be optimal, say in period t, the LMF
may turn into a PMF owned by Ly entrepreneurs hiring Ly - Ly 1 wage workers. In
reality, it has been observed that the labor-managed firms’ labor force consists of a mixture
of members and hired wage workers (see Berman (1982)). So then, the question is: Under
what conditions is it optimal to hire wage workers together with --or, rather than-- selling
shares to new members?

To analyze these questions, let hy be the number of workers to be hired during
period t, and m¢ be the number of partners in the LMF. So, Ly = my + hy. Naturally, the
revenue made from selling partnership shares at the beginning of period t will be distributed
among my_j members who are in the firm then, and the costs of hiring wage workers will
accrue to all members, i.e. to my, who are in the firm during period t. Also, note that the
total value-added in period t will be

Li vi(Lp = (myg + hy) ve(my + hy
Under these circumstances, the revenue (cost) of selling new (buying old) shares is given by
S = z pe(my - mg_ 1)/ my_y, formy > my g
- pelmy_1 - mp) / my, for mi < my_q
and v in Equ.s (A1) - (A11) of Appendix I must be replaced by
(my + hy) vi(mg + hy)/my - hywy/my

but the analysis of Sec.s 3.1 - 3.3 and Appendix I remains valid after these changes, so
that we have, for my > my_p,
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ptE = (mt + ht) Vt(mt + ht)/mt - htwt/mt + B Vt+] - Wit - B Ut+l (22)

and, for my < mg_q,

with
Up = wp+BUgpp = Egeg BRwepy

and the objective to be maximized for my_; workers during the decision-making stage at the
beginning of period t becomes

Vt . (mt + ht) vt(mt + ht)/mt - htwt/mt + St + B Vt+1 (24)

From (22) and (23) we see that

Ptc

= pmy/ mg g
implying
St = pFmy-meq) /myy = -pClmy g - mp) / my

so that (24) can be written as

Vt = (Il'lt + ht) Vt:(mt + ht)/ my - htwt/ my
+ ptE(mt - mt__l)/mt_l + 8 Vt'f“ 1 for all my

By substituting for ptE from (22),
Vt = (I/mt_l) [ (mt + ht)vt(mt + ht) - htWt + 8 mt vt+1 - (mt - mt_l) Ut]

Upon leading this equation successively and substituting back into itself,
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Vt = (1/mt_1) { (mt + ht) vt(mt + ht) - htwt
+B(mypq + b)) Vg ey + ) - Bhepwepp o
- (mg - myp) Ug- B (mpy g -mp Uppp -0

or, using Uy - BUy 4 1 = wy, and rearranging,

Vi = Up+ (1/mgp) Sy B (mep g + hego) [verkMesk + hegwd) - ekl

Again we see that the aggregate excess of lifetime earnings over wages is equal to the sum
of discounted profits of an entrepreneurial firm producing the same quantities as the LMF.
Also, one observes again the presence of incentives to set the firm at t = 0 with as little
members my) as possible.

Let us consider now the optimal choice of membership and wage-worker
employment by the m;_; members of the LMF. The fact that the variable part of Vi is
identical with the profits of the PMF implies immediately that (i) m; + hy, the labor force
of the LMF, satisfies condition (14) and it is determined again as being equal to the
employment level of the PMF, and, on the other hand, (ii) that, since V; depends only on
my + h; and not on m; and hy separately, we don’t have another condition to determine how
the optimal level of L is split between my and hy. Hence, my_j members of the LMF are
indifferent between selling L - m¢_; shares, or hiring wage workers of the same number, or
selling my - my_1 shares and hiring L - my workers at time t. In other words, suppose there
are two different labor managed firms, both embedded in a capitalistic economy. In one of
them, the members refuse to hire wage laborers, do not sell their shares either, hence the
production of this firm exhibits the usual perversity. In the other, the labor force of the firm
is a mixture of members and wage-laborers, and the output is expanded or contracted by
hiring and firing nonmember workers. Now, suppose that, in order to overcome the
perversity of the first LMF, we suggest that the first LMF sell its shares. But by making
this suggestion we are only suggesting that the members of the first LMF adopt an
organizational change which would leave them indifferent between what we are suggesting
they adopt and what they could have done anyway but were refusing to do, namely, to hire
nonmember workers. Hence, under the ideal conditions of our framework, share-selling as
a device for curing the perversities of LMF seems to put the theory of labor management in
an awkward situation.

6. Summary and Conclusions
Our approach and results have already been summarized in the Introduction. Here,
perhaps the nature of the share prices which lead to our results should be emphasized: If the
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LMF is expanding, the price is the best for the existing members --i.e. it is optimal from
the point of maximization of earnings per worker-- and the total number of shares after the
expansion valued at this price equal the discounted profits of the twin PME. If the LMF is
contracting, the price fully conpensates the loss of exiting workers in this dynamic
framework, and the number of shares before contraction valued at this price are equivalent
to the value of discounted profits. In either case, employment decisions of the LMF are
independent from those about pricing the shares. |

In addition to our main results --that is, the disappearance of perversity and the
indifference between share-selling and wage-worker-hiring-- we see that workers have
incentives to start the LMF with as little members as possible. Taken all together, our
results make us observe that the distinction between the labor-managed and profit-
maximizing firms is blurred if the LMF sells (buys) its shares to let workers (members)
enter (exit). One can argue that this is because our restrictive assumptions reduce the
difference between the LMF and the PMF to the choice of employment levels to maximize
different objective functions. We need a model in which we continue to assume that the
LMF sells or buys its shares to adjust employment and, in addition, extend the list of
decision variables of both firms beyond the choice of employment levels. It remains an
open question whether the perversity will disappear and, at the same time, the LMF will
choose different financing strategy, working conditions,? and/or technology than the PMF
in such a model; and how the rents generated in the firm will be distributed among old and
new members.

°  The analysis reported on by Dreze (1976) sheds light upon the differences which result

when one allows for endogeneous choice of working conditions under profit-maximizing
and labor-management in the usual sense, i.e. where entry (exit) of members into
(from) the LMF takes place without the worker buying (selling) the partnership share.
Perhaps, an analysis along the same lines can be fruitfully pursued in the framework of
the present paper, too.
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Appendix 1
First, consider a worker at a O-node and suppose period t is expansionary. Then

Ut = max{vt~pt+BVt+1, Wt+BUt+1} (Al)
where 8 is the discount factor, and w, is the alternative (wage) income which can be earned
outside of the firm in period t. Workers outside of the LMF will buy new shares if

Next, consider a worker at a I-node and suppose period t is contractionary. We have

where p; is the price paid by those who stay to those who exit for a share, and Sy is
evaluated for Ly < Ly 1. In order that members be indifferent between staying and exiting,
the price chosen, say ptC, must satisfy

vt+St+BVt+1 == [)tC+Wt ‘+BUt+1 (A4)
Combining (A3) and (A4), we can write
Vt = Vi + St + B Vt""l’ for Lt < Lt-l (AS)

Now consider a worker at a O-node, and suppose period t is contractionary. Suppose some
of the exiting workers sell their shares to outside workers, instead of to staying members, at
a price p’. Then

Up = max {vg + S+ BV 1-p, wg+8Upyy} (A6)
assuming that the new workers enter the firm before the cost PtC(Lt-l'Lt) is distributed
among the members, hence they also incur St.m In order that outside workers buy,

Vit S+ BVip1-p = wi+ B U (A7)
implying p> < ptc. Since exiting workers wouldn’t sell to outside workers for p’ < ptC,
we either have p* = ptC, or no outside workers would buy shares of exiting workers at the
beginning of a contractionary period. In either case, using (A6) above, we have

Ul = Wi + B U[+]’ for Lt < Lt-l , (A8)
Finally, consider a worker at a I-node, and suppose period t is expansionary. We have
Vi = max {vi + S¢ + B Vg, Sg+p +wp+ BUpqq} (A9)

where p~ is the price paid by the outside workers who buy shares from exiting members,
and S; is now evaluated for Ly > L j. It has been assumed that this sale will be made
after the rtevenues from selling new shares have been distributed among L1 old
members.l! In order that some members sell their (previously issued) shares to outsiders,

10 ff an outside worker buys a share from a member after S; is paid by the staying

members to those who exit by selling their shares to the staying, it can still be shown
that equation (A8) below is valid.
11 if this sale is made before the revenues from selling new shares have been distributed
among L_1 old members, it can still be shown that equation (A11) below is valid.




Vit S+ BV < S+ A+ w+ BUpyg (A10)
which implies p~ = p;, where p; satisfies (A2). Since entering workers wouldn’t buy from
exiting workers for p~ > p,, we either have p~ = p;, or no outside workers would buy
shares of exiting workers in an expansionary period. In either case, using (A9) above, we
have

Vi = v+ Sg+BVeyq, forky > Ly (A11)
Now, the following conclusions can be drawn. First, by combining (AS5) and (Al1), we
have

Vi = v+ S +BViypq, forallly
Second, suppose the price of the new shares, ptE, is chosen such that

vi- B BV = wit BUgy
Then, using the definition of Uy (see equation (A1) above) we can write

Up = wi+8Upyq,  forLg > Lig (A12)
By combining (A8) and (A12), we have

Ui = wy +BUgyq, forall L

Appendix 11
By using (17) of Section 3.8 with m¢ = Ly (vi(Lp - wy), we can rewrite
(Lo/Le-p) g + B Py 1Ly (/L (g - L) ] (AI3)

as

Lo/Lg-D) 1P Lt + Bpey 1 Loy g g - L)/l - 11}
or as

Lo [Pt Li/Li-1 - B Py Lt 1/l ) (Al4)
From (16) of Section 3.8, we obtain

Ve- B Vi1 = pel/Leq - Bper 1 Lt (/e + W
Noting that Z; — ¢ pt-1 (Vi-B Vi) = Vy, this implies
Vi = =g B0 [ pg L/Leg - Bppy g Ly 1/Le | + Do BK wy g
and, by the equality of (A13) and (A14),
Ze=1 BT (Lo/Le ) g + B (g (L /L) g - Le) |
= Lo (V] - k=0 B wy )
It follows from (13) of Section 3.5 that '
Epm 851 QoM p) [ + B 0p (Lo 1/l (- L) | = By B8 my
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