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Abstract

A synthesis of profit-sharing and efficiency wage models is constructed to provide a
preliminary account of how a firm determines its pay parameters, and why it chooses to be a
profit-sharing or a fixed-wage firm. We find that the properties of the worker’s effort
function crucially influence the firm’s choices between different compensation systems, and
that the adoption of a profit-sharing scheme cannot guarantee the attainment of full
employment. Other findings of the paper also seem to be very different from those of
Weitzman’s share model. � 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

One of the most provocative ideas of modern macroeconomics is Weitzman’s
Žshare economy. In a number of influential papers and a popular book Weitzman,

.1983, 1984, 1985, 1986 , Weitzman claims that the introduction of economy-wide
profit sharing will shift the economy into a state of excess demand for labor. Profit
sharing can, therefore, be viewed as a cure for the central economic dilemma of
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our time � stagflation. He thus advocates that the government should encourage
basic reforms in the compensation system from a traditional fixed-wage system to a
profit-sharing one. His proposal has received wide attention in the popular press
and from policymakers and economists. The general opinion, however, suggests
that further work is required to test the theoretical validity and empirical signifi-
cance of his assertions.1

An essential feature of the contrast between fixed-wage and profit-sharing
systems is the motivation of workers. When a worker is hired at a given monthly or
weekly wage in an entrepreneurial firm, any incremental profit due to her�his
extra effort accrues to the entrepreneur. Workers thus have little or even no
incentive to behave in a way that will promote the profitability of the enterprise,
and tend to provide the minimum standard of effort so as to keep their job. By

Ž .contrast, as is the assertion of Cable and Fitzroy 1980 and Bradley and Gelb
Ž .1983 , the profit-linked property of a profit-sharing system may act to stimulate
increased effort from the labor force.2 Weitzman himself also proposes that this is
one of the advantages of profit sharing, although Weitzman’s share model does not
contain such effects.3 However, this productivity enhancing effect is not supported

Ž .unequivocally by empirical studies. Based on 26 surveys, Kruse 1993a finds that
approximately 10% of surveys indicate that both the sharing ratio and the worker’s
effort display a significant negative relationship, while another 30% indicate that
the worker’s effort is positively, but insignificantly, related to the sharing coeffi-

4 Ž .cient. Kruse 1993a, p. 152 also finds that productivity is not enhanced in over
one-fourth of profit-sharing adopters. These mixed observations lead us to ask,
under what circumstances can profit sharing be expected to play a role in
improving worker performance, and whether the profit-sharing model incorporat-
ing the work effort may alter the economic implications of Weitzman’s share
model.

A major purpose of economic theories is to explain how a society determines its
market prices and the corresponding resource allocation. In the context of the
present paper, this would refer to the base wage and the profit-sharing ratio.

Ž .However, Weitzman 1985, p. 946 does not propose a formal theory to explain why
a society chooses a particular base wage and sharing-ratio configuration. Weitzman

1 Ž .An excellent and brief review of Weitzman’s essential arguments can be found in Nordhaus 1986 .
A comprehensive survey of relevant theoretical and empirical studies is furnished by Estrin and

Ž .Wadhwani 1990 .
2 Ž .Weitzman 1984 offers three reasons why the widespread introduction of profit sharing may

improve the functioning of the labor market. First, the remuneration may stimulate increased effort
from the labor force, and thus increase the firm’s demand for labor. Weitzman labels this argument
‘soft-boiled’. Second, profit sharing may increase wage flexibility. This will reduce unemployment during
a recession. Weitzman calls this argument ‘medium-boiled’. Lastly and most importantly, a profit-shar-
ing economy will always display an excess demand for labor. Weitzman names this ‘hard-boiled’.

3 These productivity effects may also have implications for labor demand. The same argument can be
Ž .found in Meade 1972 in the discussions about labor-managed firms.

4 Ž . Ž .For example, Jones and Pliskin 1991 and Kruse 1993b find that employees in a profit-sharing
firm may exhibit lower productivity.
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recognizes this and presumably believes that his analysis would be needed anyway
as a preliminary step towards any more ambitious formulations that directly
attempt to tackle the pay parameters.5 To state the question differently, what
precisely are the economic forces that motivate a firm to choose to be a profit-shar-
ing rather than a fixed-wage, or even a pure-sharing one? In fact, the co-existence
of various payment systems without obvious government intervention in the real
world indicates that there are some economic forces that drive firms to choose
their compensation schemes.6

Another important development in modern macroeconomics is the efficiency
wage theory.7 The shirking model, the most popular version of the theory, empha-
sizes that the worker’s effort is related to the payment system and working
conditions including: the wage; unemployment rate; unemployment benefits; and
the like. The theory also assumes that firms possess market power to set wages.
Hence, if firms believe that a lower wage would significantly reduce work effort, it
may be profitable for them not to lower their wages even in the presence of mass
unemployment.

After an inspection of these two strands of the literature, it is natural to ask how
a profit-sharing remuneration scheme might affect the workers’ effort, and in turn,
how the responses of the work effort might alter the macroeconomic implications
of profit-sharing and efficiency wage theories.8 In the model presented in the
paper, we examine what motivates a firm to be a profit sharing rather than a
fixed-wage or a pure-sharing one. We also examine whether the introduction of
profit sharing into an efficiency wage model can achieve full employment.

The remainder of this paper is organized as follows. Section 2 develops a
synthesis of profit sharing and efficiency wage models and finds the equilibrium in
the profit-sharing system. Section 3 discusses the robustness of Weitzman’s propo-
sitions and Section 4 gives the concluding remarks.

5 Some economists have pointed out the need for a model where the pay parameters are en-
Ž .dogenously determined. For example, Estrin and Wadhwani 1990, p. 236 claim that ‘to be completely

convincing, Weitzman’s model must therefore be supplemented with a description of how wages are set’.
Ž .Also, Estrin and Wadhwani 1990, pp. 255�256 indicate that ‘the persistence of the fixed-wage system

despite repeated efforts to reform it point to deep-rooted preferences of both workers and managers.
The reasons for these preferences are not yet well understood.’

6 Clearly, profit-sharing remuneration is a general payment formula of fixed-wage and pure-sharing
compensations. We thus can expect that if a theory can succeed in endogenously determining the levels
of its pay parameters, then the same model may also contribute a mircrofoundation for the reasons why
an economy evolves into a profit-sharing one while others do not.

7 Ž .The often-cited versions include: the shirking model of Shapiro and Stiglitz 1984 ; the turnover cost
Ž . Ž .model of Salop 1979 ; the adverse selection model of Weiss 1980 ; and the gift exchange model of

Ž . Ž . Ž .Akerlof 1982 . Excellent surveys have been provided by Yellen 1984 , Akerlof and Yellen 1986 and
Ž .Katz 1986 .

8 Ž .Wadhwani 1987 sets up a synthesis model of efficiency wages and profit sharing, and he shows that
if wages are determined according to the efficiency wage theories, then the wage and share economies
can exhibit the same properties. A comment on the shortcomings of his model is provided by Cugno and

Ž .Ferrero 1991 .
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2. The model

Consider an economy where each of many identical firms hires a number of
identical workers to perform some task. Since workers prefer shirking to working,
there must be some incentive devices to induce workers’ exertion. The incentive
devices with which this paper concerns itself are the profit-linked wage payment
and the threat of dismissal for shirking.

2.1. The worker’s optimization problem

Ž .The worker enjoys consumption goods by spending income c , and dislikes
Ž . Ž .putting forth effort e . Effort e 0 � e � 1 is specified as the fraction of working

Ž .hours the number of working hours is normalized to 1 that the worker actually
works. More specifically, the worker’s utility function is U assumed to be:9

Ž . Ž .U c,e � c � e 1

Let � denote the probability of being fired when the worker gets caught
shirking. When a worker is dismissed, she�he will try to find a new job. The
probability of being hired by another firm is supposed to be the employment rate
Ž .1 � u . The unemployment rate u is defined to be the ratio of the number of
unemployed to the total number of workers in the economy.

Ž .In line with the static analytical framework of Pisauro 1991 , there are three
states of nature that an employed worker may face. First, she�he is not fired and

Ž .receives a real income y with probability of 1 � � . Second, she�he is dismissed,i
Ž .but finds another job at a real income y; the associated probability is � 1 � u .

When labor is hired, she�he puts forth effort e and the level of effort is symmetric
across firms. Third, she�he is fired and cannot find another job; hence, she�he

Ž .becomes unemployed and enjoys all day leisure e � 0 and receives unemploy-
ment benefits b from the government. The probability in this case is �u. More-

Ž .over, firms are assumed to be identical and pay the same real wage y � y . Thei
three states are thus reduced to two. The expected utility V of an employed worker
is thus:

Ž .Ž . Ž .V � 1 � �u y � e � �ub 2

We next take the profit-sharing scheme into account. Suppose that there is a
Ž .large number of identical firms having the same production technology f en with

Ž .f � � 0 and f � � 0. The term e is the total average effort of the firm’s workers, n
is the number of workers that the firm hires, and en is thus the actual working
hours or the effective labor force of the firm. The price of output is normalized to

9 This simplest form of the utility function has been widely used in the efficiency wage literature,
Ž . Ž .including Shapiro and Stiglitz 1984 and Levine 1989 .
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Ž .unity, so that the output f en is also the revenue. Them y, the compensation of an
employed worker, is thus:

Ž .f en � wn
Ž .y � w � s 3

n

The terms w and s are the base wage and the profit-sharing ratio offered by the
firm, respectively. In addition, the probability of being fired � is presumed to fall
at a decreasing rate with the effort level, that is:

Ž . Ž .� � � e , �� � 0, �� � 0 4

Ž . Ž .From Eqs. 1 � 4 , the expected utility of the worker is:

Ž .f en � wn
� Ž . � Ž . Ž .V � 1 � � e u w � s � e � � e ub 5ž /n

Since unemployment benefits are not the focus of this paper, we set b � 0 in the
following analysis. The worker’s optimization problem is to choose the level of

Ž .effort to maximize Eq. 5 . The first-order condition is:

Ž .f en � wn
Ž . � Ž . � � Ž . �V � ��� e u w � s � e � 1 � � e u se f � en � 1 � 0e ež /n

Ž .6

where term e is the contribution of extra effort from a typical worker to the totale
Ž .average effort of the firm’s workers. Eq. 6 indicates that the expected marginal

gain from effort is equal to the expected marginal cost of effort. In addition, the
f � wn

Ž . � � �second-order condition: V � �2 ��u sf � � 1 � �� u w � s � e � 1ee ž /n
2� Ž .� �u s e f � � 0 is satisfied.e

From the vantage point of an individual worker, the total average effort e is
defined as:

1 n � 1
Ž .e � e � e 7˜

n n

where e is the worker’s effort, and e is the average effort of all firm’s workers˜
Ž .other than the worker we consider. It follows from Eq. 7 that the conjectural

variation term e is:e

1 n � 1
Ž .e � � e 8˜e en n

Ž .Eq. 8 indicates that the contribution of an extra unit of effort from a typical
worker to the total average effort e is the weighted average of his�her extrae
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Ž .unitary effort Eq. 1 and the incremental average effort of all other workers
Ž . Ž .induced by his�her additional effort e . The weights are 1�n and n � 1 �n,ẽ

respectively. For ease of analysis and notation, suppose that his�her conjecture
regarding other workers’ effort response e is a constant and in what follows isẽ
expressed as x.

Since workers are identical, it is natural to ascertain that e � e � e. By imposing˜
Ž .this condition on Eq. 6 , the effort function can be solved as:

Ž . Ž .e � e w ,s,n ,u , x 9

where

Ž .��u 1 � s
10 ,11 Ž .e � � 0 9aw Ž .1 � e Ve ee˜

1 f � wn
�Ž . Ž .e � ��u � 1 � �u e f � 0 9bs e �ž /Ž .1 � e V ne ee˜

�1 s f
�Ž . Ž . Ž .e � ��u � ef � � 1 � �u s ee f � � e f � 0 9cn e en �ž /Ž .1 � e V n ne ee˜

1 f � wn
12Ž . Ž .e � �� w � s � e � b � � se f � � 1 � 0 9du e½ 5ž /Ž .1 � e V ne ee˜

Ž .� 1 � �u sf �
Ž .e � � 0 9ex Ž .1 � e Ve ee˜

1
Ž . Ž . Ž .In Eq. 9c , e � x � 1 . Intuitively, the result e � 0 in Eq. 9a states thaten w2n

the higher base wage will induce more effort. This result is the basic tenet of
Ž .efficiency wage theories. Second, the result e � 0 in Eq. 9d indicates that au

higher unemployment rate increases the work effort. This result captures the basic
Ž .idea of Shapiro and Stiglitz 1984 that unemployment is a worker discipline device.

Ž .The result e � 0 in Eq. 9e states that the higher confidence in his�her peers’x
effort response to his�her own extra endeavor x raises his�her pay expectation
and motivates him�her to work harder to keep the job.

� � Ž . Ž .The outcomes of e 0 and e 0 in Eqs. 9b and 9c indicate that the efforts n� �

effect of a rise in either the sharing ratio or the number of co-workers is

10 Ž . Ž . Ž .Using the stability condition proposed by Romer 1996 pp. 295�296 , we restrict 1 � e � 0.ẽ
11 2Ž . Ž .Ž .2In addition, e � ���� u 1 � s � 1 � e V � 0 is relevant for the following discussion.w w e ee˜
12 Ž . Ž .Since the first term in Eq. 6 is positive, se f � � 1 � 0.e
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ambiguous, and that these effects are dependent on the conjecture variables x, ee
and e .en

There are three ways to set the values of the conjectural variations in the
relevant literature. One rules out the possibility that workers might jointly de-

Žtermine the coalition or collective effort Miyazaki, 1984; Estrin and Wadhwani,
.1990 . This means that each worker has a Nash-like perception: each worker

chooses his�her own effort level, taking as given the choices of his peers, so that
2the conjectural variation terms become x � 0, e � 1�n, and e � �1�n � 0.e en

Ž . Ž .Under this situation, Eq. 9b and Eq. 9c become:

1 f f �
Ž . Ž .e � ��u � w � 1 � �u � 0 9b�s ž /V n nee

�1 s f ef � f �
Ž . Ž .e � ��u � ef � � 1 � �u s � � 0 9c�n 2ž / ž /V n n n nee

When the worker acts in a Nash-like way, the contribution of extra effort to the
Ž .total average effort e � 1�n is positive. Hence, a higher sharing ratio raises thee

Ž . Ž .payment and induces more effort as shown in Eq. 9b� . Eq. 9c� states that the
incentives for an additional amount of effort by an individual worker declines with
the number of co-workers. Under a profit-sharing scheme, each worker must share
the proceeds of his�her effort equally with co-workers. Even though more fellow
employees imply a bigger pie to distribute, workers’ rewards decrease as the
number of co-workers increases due to the diminishing marginal return of labor
Ž .i.e. f�n � ef � due to f � � 0 and f � � 0 .

Another specification allows workers to form groups or coalitions in relation to
Ž .effort Tyson, 1979 . The rationale is that profit sharing is a particular sort of group

incentive scheme, with rewards to performance assessed at the level of the
enterprise and distributed to all employees. In such a group incentive scheme, an
individual’s pay depends on the effort of his peers as well as himself, and people
will be motivated to monitor the effort supply of their fellow employees more
keenly. As a result, profit sharing can provide incentives in support of a positive
collusion to raise effort. Under such circumstances, the values of the conjectural

�2Ž .variations become x � 0, e � 1�n and e � x � 1 �n 0. Accordingly, this wille en �

enhance the positive effort effect of an increase in either the sharing ratio or the
number of co-workers, so that the sign of e will still be positive, while e mays n
become ambiguous.

Not all economists, however, agree with the above arguments. They claim that
when a profit-related wage payment fails to motivate workers to monitor one
another more keenly, the incentive properties of a profit-sharing scheme weaken

Ž .considerably by the free rider problem. Jensen and Meckling 1979 have argued
that, if profit sharing is contrasted with individual incentive systems, it will be
found to encourage shirking. Under such circumstances, the values of the conjec-

2Ž .tural variations become x � 0, e � 1�n and e � x � 1 �n � 0. Consequently,e en
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this weakens the positive effort effect of a rise in either the sharing ratio or the
number of co-workers, so that the sign of e will still be negative, but the sign of en s
may become ambiguous.

The previous discussions conform to empirical observations. Weitzman and
Ž .Kruse 1990, p. 100 propose that ‘to get the productivity-enhancing effects,

something more may be needed � something akin to developing a corporate
culture that emphasizes company spirit, promotes group cooperation, encourages
social enforcement mechanisms, and so forth.’ In his empirical studies, Kruse
Ž .1993a confirms this viewpoint, namely, that the characteristics of corporate
culture, the history of employee relations and peer pressure indeed play a crucial
role in stimulating work effort.

Before ending this section, there is a point worthwhile to highlight. In a
Ž . Ž .fixed-wage economy s � 0 , Eq. 6 becomes V � �1 � 0 if u � 0. When there ise

Ž .no unemployment, the worker will shirk all of the paid for hours e � 0 . That is,
full employment is inconsistent with any positive effort level. This outcome is

Ž .similar to the no-shirking condition in Shapiro and Stiglitz 1984 . The labor
market equilibrium therefore must be characterized by unemployment in a fixed-

Ž . Ž .wage economy. By contrast, in a share economy, Eq. 6 becomes V � se f � en �e e
1 � 0 as u � 0. In other words, in the presence of the sharing scheme, workers
may furnish a positive effort for extraneous sharing even without unemployment
being used as a discipline device. The labor market equilibrium in a share
economy, therefore, may be characterized by full employment.

2.2. The firm’s optimization problem

A firm’s profit � is:

Ž . � Ž Ž . . � Ž .� � 1 � s f e w ,s,n ,u , x n � wn 10

As with the usual setting of efficiency wage models, a higher w has a benefit as
Ž .well as a cost, as does s a higher revenue if e � 0 in this synthetic model. On thes

Žcontrary, in Weitzman’s and most other share models where e � 1 there is no
. Ž . Ž .� Ž . �shirking problem , Eq. 10 becomes � � 1 � s f n � wn . In this case, an

increase in either w or s will only raise the firm’s labor cost, while leaving revenue
unchanged. Weitzman emphasizes that the sharing ratio in his model plays the
same role as a pure profit tax, which does not have any impact on employment and
output. By contrast, in our model a higher sharing ratio may raise the work effort.
This, in turn, will raise the output level and motivate the firm to hire more workers.
Consequently, the sharing ratio no longer plays the same role as a pure profit tax.

In the profit-sharing literature, the profit-sharing ratio is always assumed to be
set by the government, and the wage is determined by a Walrasian auctioneer.
Although this assumption can simplify the analysis, it is undoubtedly more realistic
to invest the firm with the market power to set the wage as well as the sharing
ratio. Thus, the firm’s optimization problem is to choose the levels of n, w and s so

Ž .as to maximize its profit in Eq. 10 . Since the firm is small, it makes its
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employment decisions under the belief that it cannot influence the unemployment
rate. The first-order conditions with respect to n, w and s are:

Ž . �Ž . Ž . � Ž .� � 1 � s e � e n f � en � w � 0 11n n

Ž . � Ž . � Ž .� � 1 � s e nf � en � n � 0 12w w

Ž . Ž . � Ž . � Ž .� � 1 � s e nf � en � f en � wn � 0 13s s

These are the usual MR � MC conditions.
Since this paper focuses on whether the firm will adopt a profit-sharing scheme

Ž . Ž .s � 0 or a fixed wage one s � 0 , the first two first-order conditions are thus
supposed to hold.13 However, owing to the ambiguous sign of e , the first-orders
condition with respect to the sharing ratio s may not hold. A firm will adopt a

Ž . Ž . 14profit-sharing scheme s � 0 if � � 0, or a fixed wage one s � 0 if � � 0. Ass s
discussed above, one obvious reason for the case of � � 0 may arise from thes
possibility that an increase in the sharing ratio has a negative impact on work effort
Ž .e � 0 due to the free-rider problem. When the profit-related wage payment failss
to motivate workers to monitor one another more keenly and is accompanied by
the free-rider problem, the incentive properties of a profit-sharing scheme are
weakened considerably. The firm should then give up the profit-sharing program
and adopt the fixed-wage system.

If � � 0, then the three endogenous variables n, w and s can be solved as thes
Ž . Ž .functions of u and x from Eqs. 11 � 13 as follows:

Ž . Ž .n � n u , x 14

Ž . Ž .w � w u , x 15

Ž . Ž .s � s u , x 16

2.3. The labor market equilibrium

Letting the number of identical firms be m, the aggregate labor demand
d Ž .function is N � mn u, x . Since the firms possess market power in determining

their employment and pay parameters, the labor market equilibrium is prominently
determined by the demand side in this shirking model. Let N be the total number

13 The main purpose of this paper is to demonstrate the determinations of the payment parameters,
rather than investigate the effects of unemployment benefits and the like. We therefore will not
explicitly report and discuss the comparative static results in the analysis that follows.

14 Let us suppose that the relevant second-order conditions are all satisfied in the discussion that
follows.
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of people in the labor force and N s be the number of such people who can get a
s s Ž . 15job. The relationship between N , u and N is N � 1 � u N.

If N d � N s holds at a positive unemployment rate, then the labor market
equilibrium is characterized by unemployment in the share economy. On the
contrary, if N d � N s holds at any positive rate of unemployment, then full
employment equilibrium is achieved. We first consider the former case.

When N d � N s holds at 0 � u � 1, the labor market equilibrium condition is:

Ž . Ž . Ž .mn u , x � 1 � u N 17

Therefore, the equilibrium unemployment rate u� can be solved as:

� � Ž . Ž .u � u x 18

Ž . Ž . Ž .Substituting Eq. 18 into Eq. 15 and Eq. 16 , the market equilibrium level of
the base wage w� and the sharing ratio s� can be solved as:

� � Ž . � � Ž . � Ž .w � w x � w u x , x 19

� � Ž . � � Ž . � Ž .s � s x � s u x , x 20

To summarize, there are N workers who are willing to work at the prevailing
market levels of the base wage w� and the sharing ratio s� , and provide the effort
level according to the effort function. However, the total available vacancies that

Ž � .all firms in the economy are willing to afford is only 1 � u N, and thus there are
u�N workers who cannot get a job. Obviously, the unemployment of these workers
is involuntary.

Weitzman claims that the introduction of economy wide profit sharing will shift
the economy into a state of excess demand for labor in the short run and full
employment in the long run. However, as mentioned previously, pure sharing may
be a proxy for unemployment to act as a worker discipline device, but it does not

Ž .mean that profit sharing will lead the economy to full employment. Eq. 18 clearly
demonstrates that the labor market may be characterized by involuntary unemploy-
ment. This result is dramatically different from Weitzman’s proposition. However,
this result is supported by empirical work. Based on UK evidence, Wadhwani and

Ž . Ž .Wall 1990 conclude that ‘it is, though, hard to believe that the PS profit sharing
firms are, in fact, in an excess demand for labour regime for much of our sample
period, which was, in fact, characterized by high unemployment.’ Using French

Ž .micro data, Cahuc and Dormont 1997 find that the profit-sharing scheme does
not lead to a significant expansion in labor demand. Developing a turnover cost

Ž .model, Koford and Miller 1991 also obtain a similar result.

15 Under the assumption that all workers are homogeneous, we must assume that the expected utility
of a worker who participates in the labor market is greater than the utility of an individual who does
not. This implies that every worker is willing to undertake a job. However, not all workers can find a job,
unless there is zero unemployment. In fact, given the total labor force, the higher the unemployment
rate is, the fewer the workers there are who can get a job.
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Ž d s.If the notional labor demand is larger than the labor supply N � N for any
positive rate of unemployment, then the labor market is always in a state of excess
demand for labor, and thus the full employment equilibrium will be fulfilled. In
such a situation, since all firms are identical the relatively few workers will be
equally distributed among the competing firms in equilibrium. An interesting
question is what the level of pay parameters is under full employment. When the

Ž . Ž .unemployment rate is zero u � 0 , the first-order condition in Eq. 6 becomes
Ž . Ž .V � se f � en � 1 � 0 and the effort function in Eq. 9 is rewritten as:e e

Ž .e � e s,n , x , e � 0,e � 0,e � 0s n x

Note that e � 0 under full employment. This implies that when there is now
unemployment the worker will receive a base wage with certainty and, therefore, a
higher base wage will not stimulate any effort. The irrelevance between the work
effort and the base wage means that a higher base wage just raises the firm’s
production costs, but leaves revenue unchanged. The firm will thus set the base
wage as low as possible. The minimum wage may be the lower wage bound.

3. Discussions

Ž .We have attempted so far to explain how the pay parameters i.e. w and s in a
share economy are determined. In Weitzman’s share model where there is no

Ž .shirking problem e � 1 , if the firm still possesses market power to determine not
Ž . Ž .only its employment but also pay parameters, Eqs. 11 � 13 become:

Ž . � Ž . � Ž .� � 1 � s f � n � w � 0 11�n

Ž . Ž .� � � 1 � s n � 0 12�w

� Ž . � Ž .� � � f n � wn � 0 13�s

Ž .The negative sign of Eq. 12� reveals that the firm will set its base wage as low as
possible, where either the minimum wage or the worker’s reservation wage may be

Ž .the lower wage bound. As proposed by Weitzman, Eq. 11� indicates that the role
of the profit-sharing ratio is similar to that of the profit tax rate for firms. The
profit-sharing coefficient is independent of a firm’s employment decision. In other

Ž .words, the other two variables n and s cannot be solved from the remaining
Ž . Ž .equations, Eq. 11� and Eq. 13� . It is therefore inadequate to allow the firm with

market power to determine its pay parameters when there is no shirking problem.
The reason for this is that when the work effort is not related to the base wage and
profit-share payment, a higher wage payment will only raise labor costs, but leave
revenue unchanged.

In contrast to our framework, at least three labor market structures have been
proposed to solve the predicament in the literature. The first one is the Walrasian
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type of competitive market where the base wage is endogenously determined by the
market-clearing condition, while the profit-sharing ratio is set by the government

Ž .by fiat, or is somewhat exogenously fixed Weitzman, 1987; Wadhwani, 1987 . The
shortcoming of a competitive market is that one market clearing condition cannot
determine two remaining pay parameters simultaneously. This may answer the
question of why Weitzman’s share model cannot provide an explanation as to how
a society determines both parameters simultaneously. The second labor market
structure is the monopoly union model where the union fixes the base wage and

Ž .firms set employment unilaterally Tracy, 1986; Jackman, 1988 . However, if the
effort level is independent of payments, the share parameter plays the role of a
pure profit tax rate. Neither the union nor the firm should be invested with the
power to set the share parameter, so that a full explanation cannot be developed
from the monopoly union model. The third and final labor market structure that
can provide an explanation is the efficient bargaining model where pay parameters
and employment can be assumed to be negotiated by the trade union and the firm.
The problem here is that the evidence clearly suggests that workers often have no
choice in the decision as to whether profit sharing is to be introduced or not, nor
do they have any say in the size of the employees’ share. The profit-sharing
program seems to be totally a matter for managerial prerogative rather than for

Ž .firm�union bargaining Pemberton, 1991 . This fact is not only observed in Ameri-
Ž . Ž .can firms Klein and Rosen, 1986 , but also in British companies Poole, 1988 . In

this sense, our efficiency wage model seems to be more realistic and plausible.

4. Concluding remarks

The co-existence of fixed-wage and profit-sharing firms without obvious govern-
ment intervention indicates that there are economic forces that drive firms to
choose their compensation schemes. Instead of comparing the macroeconomic
implications of a shift from a fixed-wage scheme to a profit-sharing one, this paper
tries to investigate those economic forces that affect the choices of compensation
systems, and compare the economic implications of the economy wide profit-shar-
ing and fixed-wage remuneration systems. Our conclusions are unfavorable to the

ŽWeitzman thesis. In effect, our findings confirm the Estrin and Wadhwani 1990, p.
.255 criticism that ‘the models which take the wage parameters as fixed ex-

ogenously suffer from the serious flaw that they do not provide a story to link the
short run to the long run. When a theory of wages is appended, it can cast serious
doubts on Weitzman’s conclusions.’

Perhaps the fairest way to evaluate Weitzman’s conclusions is to see whether a
share economy performs better than a wage economy. However, when the compen-
sation system is endogenously determined, the comparison must be undertaken
more carefully. Thus, to compare the macroeconomic implications of a shift from a
fixed-wage scheme to a profit-sharing one under the same total payment may be
inadequate. A better approach might be to compare the economic performance of
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different endogenously determined schemes, when they are faced with exogenous
shocks.
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