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The objective of this paper is to analyze the efficiency consequences of monopoly from the perspective of an
efficiency-wage model of unemployment based on Shapiro and Stiglitz (1984). An important feature of our
model is that a firm can raise the probability that a shirking worker is detected by increasing its effort or in-
vestment in the monitoring of workers. Using this model we study how a monopolist's decision with regard
to employment, output and monitoring is affected by exogenous variables such as job separation rate, tech-
nological advances, market size, and unemployment benefits. Furthermore, by comparing with the compet-
itive equilibrium we find that monopoly is associated with higher unemployment rate, smaller output, and
less monitoring. Surprisingly, however, monopoly does not necessarily lead to lower welfare level.
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1. Introduction

It is well-known that monopoly causes inefficient allocation of re-
sources. As illustrated by the standard textbook model of monopoly,
deadweight losses arise because a monopolist sets its price above
the marginal cost of production. In addition, productive inefficiencies
and rent seeking activities have also been cited as reasons for efficien-
cy losses of monopoly.

However, there is one area of potential efficiency losses ofmonopoly
that so far has rarely been explored in microeconomic theory, that is,
the effects ofmonopoly on unemployment. Since unemployment repre-
sents unutilized labor resource, it can be argued that an increase in un-
employment rate, ceteris paribus, causes additional efficiency losses.
Given that output is an increasing function of labor, reduction in output
by amonopolywill normally cause a reduction in labor employed in the
monopolized industry. To the extent that the surplus labor released by
the monopolized industry is not entirely absorbed by other industries
in the economy, more unemployment will result. Therefore, it seems
plausible that monopoly may cause higher rate of unemployment.

Indeed, it has been argued by some economists (see Layard et al.,
2005; Geroski et al., 1995 for examples) that competition in the prod-
uct market reduces unemployment. However, while the issue of un-
employment figures prominently in other fields of economics such
as macro and labor economics, microeconomic analysis of monopoly
is still confined to an equilibrium framework that, by its implicit as-
sumption of a perfectly flexible labor market, is incapable of handling
unemployment.

The main objective of this paper is to analyze the efficiency and
employment consequences of monopoly from the perspective of an
efficiency wage model of unemployment based on Shapiro and
Stiglitz (1984). In this model a monopolist has to offer a wage high
enough to induce workers to expend efforts on the job. An important
feature of our model is that a monopolist can raise the probability that
a shirking worker is detected by increasing its effort or investment in
the monitoring of workers.1 Using this model we study how the
monopolist's decision with regard to employment, output and moni-
toring are affected by exogenous variables such as job separation rate,
technological advances, market size, and unemployment benefits.
Furthermore, we examine the efficiency consequences of monopoly
by comparing the monopoly equilibrium with the competitive equi-
librium. In this regard, the most important finding from our analysis
is that while monopoly is associated with higher unemployment
rate, smaller output, and less monitoring, it does not necessarily
lead to lower welfare level. This result is surprising in light of the
common belief about the welfare losses of monopoly.

The rest of this paper is organized as follows. Section 2 presents
the model and characterizes the monopoly equilibrium. In Section 3
we analyze how the monopoly equilibrium is affected by various pa-
rameters of the model, and in Section 4 we compare the monopoly
equilibrium with the benchmark of a competitive equilibrium. In
Section 5 we present the results from the simulations of our model
with specific functional forms. Section 6 extends the one-firm
model to an M-industry model. And conclusions of this paper are in
Section 7.
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1 Shapiro and Stiglitz (1984) discuss informally the case of endogenous monitoring.
They indicate that in general it is not possible to ascertain whether the competitive
equilibrium entails too much or too little employment.
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2. The model

Consider an industry served by a monopolist. The demand for the
good produced by the monopolist is represented by p=αP(Q), where
p is the price and Q is the output with P′(Q)b0, and α>0 measures
the market size. Additionally, we assume that 2P′(Q)+P′′(Q)⋅Qb0
to ensure that the monopolist's marginal revenue is decreasing in
output. The monopolist produces the good according to the produc-
tion function Y=sF(eL) with the standard assumptions that F′(⋅)>0
and F′′(⋅)b0, where Y is the output, L is the number of workers
employed, e is the effort level expended by the representative worker,
and s is an exogenous technology parameter. Hence, eL represents the
effective amount of labor employed by the firm.

To incorporate unemployment into the model, we use the efficien-
cy wage model of Shapiro and Stiglitz (1984). Specifically, we assume
that workers can shirk (i.e. exerting no effort) on the job. The firm, on
the other hand, cannot perfectly observe workers' effort.

Assume there are N identical workers who, because of their spe-
cialized skills, can find work only in this industry. Each worker has a
utility function U(w,e)=w−e, where w is the received wage and e
is the worker's effort level on the job. For simplicity we assume that
the level of effort, e, takes on only two values, zero and some positive
constant. A value of 0 means that no effort is supplied (that is, the
worker chooses to shirk), and e>0 means the worker does not
shirk. Thus, if the worker is employed and does not shirk, his utility
is w−e; but if he shirks on the job, his utility is w. If a worker is
caught shirking on the job, he is fired immediately. In addition, a
worker may be separated from his job for reasons other than shirk-
ing. The natural separation rate, denoted by b, is defined as the
ratio of job separations to the number of workers employed, per
unit of time. An unemployed worker receives a utility �w > 0, the un-
employment benefit. The flow out of the unemployment pool is de-
termined by new hires. The job acquisition rate (or the accession
rate), denoted by a, is defined as the ratio of new hires to the number
of workers unemployed per unit of time. Each worker in the unem-
ployment pool has the same opportunity to be hired, independent
of the reason that has caused his unemployment (shirking or natural
separation).

Firms can only monitor workers imperfectly. In other words, if a
worker shirks, there is some probability, denoted by q, that the
worker will be caught and fired. In the standard Shapiro and Stiglitz
efficiency wage model, the detection probability q is taken as exog-
enous. In this model, we endogenize q by assuming that q is a func-
tion of the effort and/or investment by the firm in monitoring the
workers. Let m denote the level of monitoring. We assume that
q(m) with q′(m)>0 and q′′(m)b0. The monitoring of workers is
costly to the firm, and the firm has to pay a wage high enough to
discourage workers from shirking. Using the same procedure pre-
sented in Section 1, we obtain the equilibrium efficiency wage
rate as

w� ¼ �w þ eþ e
q mð Þ aþ bþ rð Þ ð1Þ

where r is the intertemporal discount rate, and interest rate is often
used as a proxy of it. Additionally, please note that we do not distin-
guish the firm's wage and the economy-wide wage since we assume
that there is only one (representative) firm in this model. And the
firm's objective function is2:

π ¼ p⋅Y−w�⋅L−H mð Þ ð2Þ

where π is the profit from the firm and H(m) is the cost of monitor-
ing workers with H′(⋅)>0 and H′′(⋅)>0.3 Note that ∂w*/∂m=−eq
′(m)(a+b+ r)/[q(m)]2b0, in words, the no-shirking wage w* is de-
creasing in m. The firm can lower the wage paid to the workers
without inducing shirking by investing more in monitoring. Since
monitoring is costly to the firm, it faces a trade-off between moni-
toring costs and the wage paid to workers.

In the steady state of the labor market, the flow into the unem-
ployment pool per unit time is equal to the flow out of the unemploy-
ment pool per unit time. That is

bL ¼ a N−Lð Þor a ¼ bL= N−Lð Þ: ð3Þ

Taking into consideration the efficiency wage, the monopolist's
optimization problem is written as4:

max
m; Lf g

π ¼ αP sF eLð Þð Þ⋅sF eLð Þ− �w þ eþ e
q mð Þ aþ bþ rð Þ

� �
L−H mð Þ: ð4Þ

The first-order conditions are

q′ mð Þ
q mð Þ½ �2 e aþ bþ rð ÞL−H ′ mð Þ ¼ 0 ð5Þ

αs2e⋅P ′ sF eLð Þð ÞF ′ eLð ÞF eLð Þ þ αse⋅P sF eLð Þð ÞF ′ eLð Þ

− �w þ eþ e
q mð Þ aþ bþ rð Þ

� �
¼ 0: ð6Þ

Eq. (5) implies that in equilibrium, the owner of the firm sets the
marginal benefit ofmonitoring equal to themarginal cost ofmonitoring.
In Eq. (6) the term [αs2e⋅P′(sF(eL))F′(eL)F(eL)+αse⋅P(sF(eL))F′(eL)] is
the monopolist's marginal revenue product (MRP).5 Then, Eq. (6) indi-
cates that the monopolist will choose the employment level such that
theMRP equals the wage rate.

It is easy to derive that

∂2π
∂m2

����
m�

m ;L
�
mð Þ
¼ −2 q′ m�

mð Þ½ �2
q m�

mð Þ½ �3 þ q′′ m�
mð Þ

q m�
mð Þ½ �2

( )
eL�m⋅ aþ bþ rð Þ−H ′′ m�

m

� �
b 0

ð7Þ

∂2π
∂L2

����
m�

m ;L
�
mð Þ

¼ αs2e2 F ′ eL�mð Þ½ �2 2P ′ sF eL�m
� �� �þ sF eL�m

� �
P ′′ sF eL�m

� �� �� �zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{b0by assumption

þ αs2e2F ′′ eL�m
� �

P ′ sF eL�m
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F eL�m
� �þ αse2⋅P sF eL�m

� �� �h i
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>0 by FOC

b 0

ð8Þ

∂2π
∂m∂L

����
m�

m ;L
�
mð Þ

¼ ∂2π
∂L∂m L�m ;m

�
mð Þ ¼

q′ m�
mð Þ

q m�
mð Þ½ �2 e aþ bþ rð Þ > 0:

���� ð9Þ

2 In this paper, we assume that the manager is also the owner of the firm. That is,
there is no principal–agent problem between the manager and the owner.

3 It should be noted that, in this paper, the monitoring cost is assumed to be inde-
pendent of the number of workers. Alternatively, for future research, it may take the
form of h(m)L.

4 The literature in industrial economics as well as in labor economics would favor a
model design that sequential decisions are made so that the firm initially commits it-
self to wages (and monitoring) and that the product market decisions are made con-
tingent on the compensation schemes, and then firms adjust their wage offers
according to the situations of product and labor markets, while workers adjust their
expectations of labor compensation. Since the efficiency wage is offered in our model,
we can reasonable to ignore the wage adjusting process and therefore it seems that
wages (as well as monitoring investments) are determined simultaneously with em-
ployment (and production).

5 For a monopolist, MRP=MR ⋅MP. Since the marginal revenue is decreasing in out-
put (∂MR/∂Qb0) and ∂MP/∂L=se2F′′(eL)b0, we have ∂MRP/∂L=∂MR/∂Q⋅MP2+
∂MP/∂L ⋅MRb0, that is, the MRP is decreasing in the amount of labor employed.
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