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Abstract

The minimum wage rate has been introduced in many countries as a means of alleviating the
poverty of the working poor. This paper shows, however, that an imperfectly enforced
minimum wage rate causes small firms to face an upward-sloping labor supply schedule.
Since this turns these firms into endogenous monopsonists, the minimum wage rate has the
perverse effect of reducing employment in small firms as well as what these firms offer their
workers. Thus, if there are only small firms, the minimum wage rate makes all workers that
would be employed in the absence of a minimum wage rate worse off.
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1 Introduction

At least since Robinson (1933), it has been recognized that under monopsony a minimum
wage rate may increase both the wage rate and employment. The logic is that with an
upward-sloping labor supply schedule, the marginal labor cost exceeds the wage rate and
thus equals the value of the marginal product of labor at a wage rate that is below the
competitive level (which is where the wage rate equals the value of the marginal product of
labor). As a consequence, a minimum wage rate that is set above the monopsony wage rate
effectively makes the initial part of the labor supply schedule horizontal, and may therefore
reduce the marginal labor cost and increase employment.

The practical relevance of the minimum wage rate as a wonder drug for improving the lot
of low-pay workers employed by monopsonists is, however, very limited today as geographic
mobility has rendered the isolated company town a thing of the past. In a developed economy,
the typical minimum-wage worker can be found in an urban area working in the retail
trade sector where both the demand and supply side of the labor market are arguably as
competitive as they can get.!

The purpose of this paper is to turn Robinson’s insight on its head and show that
the introduction of a minimum wage rate in a competitive labor market will lead small
firms to become endogenous monopsonists to the detriment of the welfare of their workers.
Specifically, we develop a model which demonstrates that a minimum wage rate will cause
a small firm to face an upward-sloping labor supply schedule, and, consequently, to reduce
both what it offers to employed workers and the size of its workforce. The reason is that
the enforcement of the minimum wage rate is imperfect and is mostly based on inspections

prompted by worker complaints.?  However, underpaid workers do often not file a complaint,

1 Card and Krueger (1995), however, suggest that low-pay labor markets are monopsonistic in order to
explain their empirical finding that minimum wage increases do not lead to decreases in the employment
of the affected workers. See also Neumark and Wascher (1994, 2000), Dickens et al. (1999), and Card and
Krueger (2000).

2 In the U.S. about 84% of the compliance actions carried out in 2008 by the Employment Standards



3 Moreover, due

probably out of ignorance or fear of reprisal by the employer or coworkers.
to the limited number of inspectors, not all complaints trigger a thorough inspection. Thus,
even in the U.S. where the minimum wage rate is relatively low, noncompliance is surprisingly
widespread. To illustrate, in their seminal study based on the Current Population Survey,
Ashenfelter and Smith (1979) estimate that the overall compliance rate in the U.S. is only
60%, and that the compliance rate for 17-19 year-old males is a mere 35%. In a more recent
study based on the U.S. Department of Labor survey of the apparel industry in the Los
Angeles area, Weil (2005) documents that as much as 27% of all the workers are paid less
than the minimum wage rate. Similarly, using a recent Current Population Survey, Cortes
(2005) finds that the compliance rate is only 28% for native males and goes down to 20%
for immigrant males.*

In our model, a firm that is caught paying an endogenously determined subminimum wage
rate is punished by being forced to pay workers back wages and awards, and perhaps also a
fine. Therefore, when deciding what to pay a worker, a firm will compare the minimum wage
rate to the expected labor cost, which is the subminimum wage rate plus the probability of
the firm being caught multiplied by the penalty. If the minimum wage rate does not exceed
the expected labor cost, the firm will pay the minimum wage rate; otherwise it will choose
to pay only the subminimum wage rate.

Since, as mentioned, most inspections of minimum wage infractions are motivated by

Administration’s Wage and Hour Division (for minimum wage and overtime violations) were motivated by
worker complaints (based on U.S. Department of Labor, 2008). Of course, not every complaint is justified.

3 The typical underpaid worker in the U.S. is an (illegal) immigrant or belongs to some other disadvantaged
group. Furthermore, the Wage and Hour Division will not take legal action unless the worker is willing to
testify in open court.

4 There is even less enforcement in developing countries, presumably due to their meager resources. Thus,
36% of workers in Trinidad and Tobago earn less than the minimum wage rate (Strobl and Walsh, 2003);
35.7% of all private sector workers in Costa Rica earn less than 95% of the minimum wage rate (Gindling
and Terrell, 2005); 8.4% of the workforce in Brazil earn less than the minimum wage rate (Neumark et al.,
2006); 21% of regular workers in Indonesia are paid below the minimum wage rate (Bird and Manning,
2008); 32.4% of workers in Honduras earn less than 90% of the minimum wage rate (Gindling and Terrell,
2009); and about 40% of the population in Paraguay, Ecuador, Guyana, Nicaragua, and Columbia earn less
than 95% of the minimum wage rate (Kristensen and Cunningham, 2006).



worker complaints, the probability of detection increases with the size of a firm’s workforce.
Hence, even in the absence of a fine for a noncomplying firm, if the expected labor cost
were to remain unchanged when the firm’s workforce increases, the subminimum wage rate
would have to decrease. This would cause an increase in the total pay from a noncomplying
firm that is caught, with the result that the riskiness of the actual payment to each worker
increases with the size of the workforce. In order to compensate the risk-averse workers for
the additional risk, therefore, the expected labor cost cannot remain unchanged but must
increase with the size of the firm’s workforce. If a noncomplying firm is also punished by
having to pay a fine, or if the workers underestimate the likelihood that they will receive
back wages and awards, then this would also cause the size of the firm’s workforce to have
a positive effect on the expected labor cost.’?

The positive relationship between the expected labor cost and the size of the firm’s
workforce entails that a noncompliant firm has effectively become a monopsonist.® Thus,
the larger the firm, the higher is the expected labor cost that will eventually reach the
minimum wage rate. It follows then that large firms (which are the more productive firms)
will comply with the minimum wage rate, while small firms (which are the less productive
firms) will cheat and attempt to pay less. Empirically, for the U.S. this is supported by
Weil (2005) who finds that the smaller the firm, the more likely it is to pay less than the

minimum wage rate.” The model also provides a reason for differentiating the minimum

5 Ashenfelter and Smith (1979), Grenier (1982), and Chang and Ehrlich (1985) have studied the impli-
cations of an imperfectly enforced minimum wage rate for employment, assuming that the probability of
detection is independent of firm size and that the subminimum wage rate is exogenous. In Yaniv (2001)
the probability of detection depends on the number of underpaid workers, and in Basu et al. (2009) the
probability of detection and the subminimum wage rate are endogenous. Danziger (2009) considers the
effects of an imperfectly enforced minimum wage rate on working hours and welfare.

6 Search costs and informational asymmetries may also generate a positive relationship (Mortensen and
Pissarides, 1994; Rebitzer and Taylor, 1995; Bhaskar et al., 2002; Flinn, 2006; and Basu et al., 2009).

7 For developing countries, Strobl and Walsh (2003) find that in Trinidad and Tobago the proportion of
workers that earn less than the minimum wage rate is about four times higher in small firms than in large
firms, and Gindling and Terrell (2005, 2009) find that in Costa Rica and Honduras the proportion of workers
that earn less than the minimum wage rate is about double in small firms than in large firms.



wage rate by firm size as implemented in the U.S. by lowa, Minnesota, and West Virginia
(which have state minimum wage rates that are higher for large than for small firms), and
in some developing countries, e.g., Columbia, Honduras, and Panama. The minimum wage
rate in many other countries, e.g., Argentina, Greece, and Ireland, depends on the sector or
occupation, which could serve as a proxy for firm size.

Accordingly, our model shows that the existence of an imperfectly enforced minimum
wage rate in an otherwise competitive labor market provides small firms with endogenous
monopsony power, which results in the minimum wage rate having the perverse effect of
reducing both the employment in small firms and the well-being of those workers that do
get employed in these firms. In particular, if all the firms are small, then all the workers
that would be employed in the absence of a minimum wage rate are made worse off by the

minimum wage rate.

2 The Competitive Benchmark

In a low-pay labor market, there is a positive continuum of risk-averse workers each of
whom can supply one unit of homogenous labor to a firm. Letting w denote the wage rate,
an employed worker’s utility is U(w), where U'(w) > 0 and U”(w) < 0. The workers’
reservation wage rates are positive, and the density of workers with the reservation wage
rate y is ¥ (y) > 0. Hence, the aggregate labor supply is a continuous and weakly increasing
function of w given by S(w) = [} ¥ (y)dy.®

There is also a positive continuum of risk-neutral firms. A firm’s production function
is af(n), where a > 0 is the firm’s idiosyncratic productivity factor, n is the employment
in the firm, and f(n) is a common function for all firms satisfying f(0) = 0, f'(n) > 0,
f"(n) <0, and f’(0) = co. The density of firms with the idiosyncratic productivity factor

a is n(a) > 0 with support (0,a], where @ > 0. The firms are price takers in the output

8 It is only weakly increasing because 1(y) may not always be positive.



market, and the price of output is fixed and equal to unity. In the absence of a minimum
wage rate, a firm maximizes its profit by setting the value of the marginal product equal to
the wage rate, i.e., its employment satisfies a f'(n) = w. The firm’s labor demand is therefore
h(w/a), where h denotes the inverse of f'(n), and f”(n) < 0 implies that A'(w/a) < 0. Thus,
the aggregate labor demand is a continuous and decreasing function of w given by D(w) =
[ h(w/a)n(a)da.

To serve as a benchmark, we define a competitive equilibrium in the absence of a minimum

wage rate:

Definition: The labor market is in a competitive equilibrium if the wage rate is

such that the aggregate labor supply equals the aggregate labor demand.
We now establish:

Proposition 1: In the absence of a minimum wage rate, there exists a unique

wage rate, w*, for which the labor market is in a competitive equilibrium.

Proof: The positive reservation wage rates entail that S(0) = 0, which assures that S(w) <
D(w) at low wage rates, while f'(0) = oo entails that lim, .., D(w) = 0, which assures
that S(w) > D(w) at high wage rates. Since S(w) is continuous and weakly increasing in w

and D(w) is continuous and decreasing in w, there is then a unique wage rate w* such that

S(w*) = D(w*). O

Thus, in the absence of a minimum wage rate, there exists a unique competitive wage
rate for which the aggregate labor supply is equal to the aggregate labor demand, and the

labor market is in a competitive equilibrium.

3 The Minimum Wage Rate

We now assume that the labor market is not competitive due to the existence of a statutory

minimum wage rate m that exceeds the competitive wage rate. Enforcement of the minimum



wage rate is, however, imperfect and to some extent relies on discontented workers filing
a complaint with the enforcement authority. Since it is impossible to know beforehand
whether any particular worker will complain, we assume only that the probability that a
noncomplying firm will be inspected increases with the size of the firm’s workforce (until the
probability reaches one). More formally, if ¢(n) denotes the probability of inspection, then
#(0)=0,¢'(n) >0if p(n) <1, and ¢'(n) =0 if ¢p(n) = 1.

If the firm is inspected and found guilty of underpayment, i.e., m —w > 0, then the
firm will be compelled to pay its workers back wages and awards that combined equal
£ > 0 times the underpayment. The firm may also be forced to pay a fine equal to Kk > 0
times the underpayment. We assume that p = 5+ k > 1 so that the total penalty p(m — w)
increases faster than the underpayment. Thus, the firm would be deterred from underpaying
if detection were certain.

In order to determine whether a firm will pay workers the full minimum wage rate or only
a subminimum wage rate, let w,, denote the lowest subminimum wage rate that a firm would
need to pay in order to attract n workers. If the firm is inspected, it would also have to pay
the penalty p(m—uwy,), so that the actual labor cost to the firm will be w;" = w, +p(m—w,,).
As the firm is risk neutral, it is concerned with the expected labor cost, which, for a firm

that hires n workers at the subminimum wage rate w,, is given by
T, = [1—¢(n)w, + ¢(n)w,
= [1—¢(n)plwn + ¢(n)pm.
Thus, the firm will pay the minimum wage rate if the expected labor cost is at least equal
to the minimum wage rate, i.e., if [1 — ¢(n)p|w, + ¢(n)pm > m < ¢(n)p > 1, which states
that the likelihood that a noncomplying firm will be punished multiplied by the penalty
rate p is at least equal to one. On the other hand, the firm will pay a subminimum wage
rate if the expected labor cost is less than the minimum wage rate, i.e., if ¢(n)p < 1. Since
é(n) increases in n (if ¢(n) < 1), there exists a critical firm size 7 = ¢~*(1/p) such that

o(n)p E lasn E n. Thus, firms that employ 7 workers are indifferent between paying the

6



minimum wage rate and paying the subminimum wage rate. However, large firms, i.e., firms
that employ more than n workers, will pay the minimum wage rate, while small firms, i.e.,
firms that employ less than n workers, will pay a subminimum wage rate.

It is apparent from its definition that the critical firm size varies inversely both with
the probability that a violating firm will be inspected for a given size of its workforce and
with the severity of the penalty for a firm that is caught. However, the critical firm size is
independent of all the other model parameters, including the magnitude of the minimum
wage rate, since paying a subminimum wage rate is always associated with an expected wage
cost that exceeds the minimum wage rate if ¢(n)p > 1, and less than the minimum wage
rate if ¢(n)p < 1. In contrast, as we shall see below, a firm’s choice of whether to become
large or small, as well as the actual subminimum wage rate and employment in a small firm,

are also influenced by other parameters.

4 Endogenous Monopsonists

If a small firm that employs n workers is inspected and consequently forced to pay workers
back wages and awards, then a worker’s total pay will be b, = w, + f(m — w,). If there
is no fine, i.e., kK = 0, then b, = w;, while if the firm must also pay a fine, i.e., K > 0,
then b, < w;". As workers may underestimate the probability that they will receive back
wages and awards, we assume that the workers perceive that the probability is ep(n), where
€ €10,1].° Hence, a worker’s (perceived) expected utility from employment in a small firm
with n workers is [1 — ep(n)|U(w,) + ep(n)U(by,).

To determine the subminimum wage rate and the associated employment in small firms,
suppose that the subminimum wage rate in a small firm is such that a worker’s certainty-

equivalent wage rate, denoted by c¢, is the same in all small firms regardless of their size.

9 See Hertwig (2004) et al. and Hau (2009) et al. for evidence that the probability of a rare positive
event (i.e., receiving back wages and awards) is underweighted in decisions based on experience.



That is, for a given ¢, the subminimum wage rate w,(c) satisfies*®
[1 — ed(n)|Uwn(c)] + ep(n)Ulbn(c)] = U(c) for all n < n. (1)

However, small firms are concerned with the expected labor cost rather than with the
certainty-equivalent wage rate or the subminimum wage rate, and the following lemma es-
tablishes that there is a monotonically increasing relationship between the expected labor

cost and the size of a firm’s workforce for a given certainty-equivalent wage rate:
Lemma 1: dw,(c)/dn > 0 for a given c.
Proof: See the Appendix.

To understand the intuition of the lemma, suppose first that a noncomplying firm caught
underpaying only has to pay back wages and awards to the workers, but no fine, and that the
workers correctly discern the probability of receiving back wages and awards. Then b, = w;’
and € = 1. If a firm’s expected labor cost were to remain unchanged with an increase in
n, and hence also with an increase in the probability that the firm is inspected and forced
to pay workers back wages and awards, the subminimum wage rate would have to decrease.
However, a decrease in the subminimum wage rate would entail an increase in the total pay
to a worker who receives back wages and awards (because p > 1), so the result would be an

1

increase in the riskiness of the workers’ income.!!  As workers are risk averse, the increased

10 Since the subminimum wage rate is then a function of ¢, we write wy,(c), w; (¢), Wy, (c), and b, (c) from

n
now o1.

1 Tt follows from the definition of the expected labor cost and b, (c) = w; (c) that

En (C) - ¢(n)pm

T T
_ pm[l—¢(n)] — (p— 1)wa(c)
bale) = 1—(n)p '
Hence, for a given w,,
dwa() _plm = wa(0)
o) L—empP



riskiness would reduce the certainty-equivalent wage rate. Hence, if the certainty-equivalent
wage rate is to remain unchanged with an increase in n, the firm’s expected labor cost must
increase with n in order to compensate the workers for the additional risk.

Suppose next that a noncomplying firm that is caught must also pay a fine, which drives
a wedge between the firm’s expected labor cost and the worker’s expected wage rate. That
is, b, < w;}. Since a higher n makes it more likely that the firm is caught and incurs
the fine, the firm’s expected labor cost increases faster with n than the worker’s expected
wage rate increases with n. The existence of a fine, therefore, accentuates the increasing
relationship between the expected labor cost and the size of a firm’s workforce for a given
certainty-equivalent wage rate.

Finally, suppose that the workers underestimate the probability that they will receive
back wages and awards, which drives a further wedge between the firm’s expected labor
cost and the worker’s expected wage rate. That is, € < 1. The magnitude of the underes-
timation increases with ¢(n) and hence n, and consequently also accentuates the increasing
relationship between the expected labor cost and the size of a firm’s workforce for a given
certainty-equivalent wage rate.

The upshot of Lemma 1 is that for a given certainty-equivalent wage rate the imperfectly

enforced minimum wage rate causes the expected marginal labor cost, which is given by

g(n,c) d[nw,(c)]/on

= Wy(c) + nd[w,(c)]/On,

to exceed the expected labor cost W, (c). This turns the small firms into endogenous monop-
sonists that pay workers less than the minimum wage rate and are able to hire additional

workers only by increasing the expected labor cost.

dby(c) _ p(p — 1)[m —wy(c)] > 0.

dé(n) (1 — ¢(n)p]?

Since ¢(n) increases with n, for a given w,(c), an increase in n leads to a decrease in w,(c) and to an
increase in b, (c). Thus, a worker’s income becomes riskier when n increases.




5 The Minimum-Wage Equilibrium

A large firm maximizes its profit by setting the value of the marginal product equal to the
minimum wage rate, i.e., its employment satisfies af’'(n) = m. Thus, the labor demand of
a large firm with idiosyncratic productivity factor a is h(m/a), with the firm selecting the
lucky workers from among those having reservation wage rates not exceeding the minimum
wage rate. The large firm’s profit is then 7t(m) = af[h(m/a)] — mh(m/a).

For a given certainty-equivalent wage rate, a small firm maximizes its expected profit
by setting the value of the marginal product equal to the expected marginal labor cost,

12 Therefore, the labor demand of a small

i.e., its employment satisfies af’(n) = g(n,c).
firm, denoted by h?(c), is a continuous function of the certainty-equivalent wage rate as well
as of the firm’s idiosyncratic productivity factor. The small firm’s expected profit is then
ma(c) = af[hg(c)] — wnhg(c).

Each firm takes the certainty-equivalent wage rate as given in choosing whether to become
a large firm that pays the minimum wage rate, or to become a small firm that pays a
subminimum wage rate. On the one hand, a large firm benefits more from having a higher
idiosyncratic productivity factor than does a small firm,*® while, on the other hand, a small
firm benefits from the expected wage rate being less than the minimum wage rate. Hence,

there exists a unique critical idiosyncratic productivity factor a(c) defined by Wg(c) (m) =

T3 (c) such that 7((m) = m3(c) as a 2 a(c)."  Accordingly, firms with an idiosyncratic

12 Tt is assumed that the value of the marginal product of a small firm falls faster with employment than
does the expected marginal labor cost, i.e., dlaf’(n)]/On < dg(n,c)/On. This assumption is always satisfied
if the expected marginal labor cost is nondecreasing in employment.

13 The envelope theorem implies that the derivative of a large firm’s profit with respect to a is dr’ (m)/da =
flh(m/a)], and that the derivative of a small firm’s expected profit with respect to a is dwi(c)/da = f[h5(c)].
Since f'(n) >0 and h(m/a) > 7 > hi(c), it follows that dr’(m)/da > drs(c)/da.

4 Since wsy = m, the critical idiosyncratic productivity factor cannot be less than m/f’(n). If
an/f,(ﬁ)(m) = T/ (ay(€), and hence 7t(m) > 73(c) for all @ > m/f'(R), then a(c) = m/f'(n). If
an/f,(ﬁ) (m) <y, pr(n)(c), and hence 7t (m) < 73(c) for some a > m/f'(n), then a(c) > m/f'(7). A firm’s
employment is a continuously increasing function of a except for an upward jump in employment at a = d(c)

if a(c) > m/f'(n).
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productivity factor equal to a(c) are indifferent between being large and small, while firms
with an idiosyncratic productivity factor exceeding a(c) will choose to be large, and firms
with an idiosyncratic productivity factor less than a(c) will choose to be small. Of course,
it is possible that the minimum wage rate will be so high that a(c) > @, in which case even
the most productive firm will choose to be small and there will be no large firms. However,
since n(a) > 0 for a € (0,al, there will always be small firms.

The aggregate labor supply to the small firms consists of the workers not employed in the

large firms. The density of these workers, which depends on how the large firms select their
workers, is denoted by ¢*(y) and satisfies [ ¥*(y)dy = [;" ¢(y)dy — ff(c) h(m/a)n(a)da,
where ff(c) h(m/a)n(a)da is the aggregate employment in the large firms (which is zero if
there are no large firms). A worker is indifferent between being employed and unemployed
if the certainty-equivalent wage rate is equal to his reservation wage rate, will want to be
employed if the certainty-equivalent wage rate exceeds his reservation wage rate, and will
want not to be employed if it is less. Hence, the aggregate labor supply to small firms is a
continuous and weakly increasing function of ¢ given by S*(c) =[5 ¥*(y)dy.

In order to determine the aggregate labor demand of the small firms, note that if
a(c) =m/f'(n), then a(c) is independent of ¢. However, since a higher certainty-equivalent
wage rate does not influence the profit of a large firm, but reduces the expected profit
of a small firm, if a(c) > m/f'(n), the critical idiosyncratic productivity factor is a con-

tinuously decreasing function of the certainty-equivalent wage rate.'® It follows that

the aggregate labor demand of the small firms is a continuous function of ¢ given by

15 Formally, if a(c) > m/f'(n), differentiating 7¢

a

© (m) = Ta(e) (¢) with respect to ¢ yields

da(c) _ Om3 ) (c)/0c
de 9 [ndy(m) =73 (9)] f0a(o)
hi(c)0w,, /Oc

 fabm/a()} 7 [y ©)]
P = $pldwn /e
Fihlm/a(e)]} - f g (@)

11



Ds(c) = fod(c) hi(c)n(a)da.

a

We now define a minimum-wage equilibrium:

Definition: The labor market is in a minimum-wage equilibrium if the certainty-
equivalent wage rate and the associated critical level of the idiosyncratic produc-

tivity factor are such that

(1) Firms whose idiosyncratic productivity factor exceeds the critical level will be
large, and firms whose idiosyncratic productivity factor is less than the critical

level will be small.

(2) Each large firm pays the minimum wage rate and employes the profit-
maximizing workforce consisting of workers whose reservation wage rates do not

exceed the minimum wage rate.

(8) The aggregate labor supply of workers not employed in the large firms equals
the aggregate labor demand of the small firms.

We now establish the existence of a minimum-wage equilibrium and compare it to the com-

petitive benchmark:

Proposition 2:

(1) There exists a certainty-equivalent wage rate, c*, for which the labor market

1S in a minimum-wage equilibrium.

(2) The certainty-equivalent wage rate in the minimum-wage equilibrium is less

than the competitive wage rate, that s, c¢* < w*.

Since eq. (1) implies that

Owy, U'(c)

dc 1 —ep(n)]U'[wn(c)] + eg(n)(1 — B)U[bri ()]

is positive (see note 17 in the Appendix), and h[m/a(c)] > hj (. (c) implies that f{h[m/a(c)]} — f [hg(c)(c)]
is positive, it follows that da(c)/de < 0.

12



Proof: Observe that S*(0) = 0 and D*(0) > 0 (since f'(0) = oo implies that each small
firm’s labor demand is positive at ¢ = 0) assure that S*(¢) < D*(c) for low values of c¢. If
there are only small firms, then their aggregate labor supply would be S*(c) = S(c) and their
competitive aggregate labor demand would be D(c ) = a(c (c/ a)n(a)da. The fact that w*
is the competitive wage rate then entails that S*(c) > fo h(c/a)n(a)da for all ¢ > w*,
with the inequality being strict except at ¢ = w*. If there are also large firms, then these
firms will hire less workers than they would at the competitive wage rate, which makes the
above inequality strict also at ¢ = w*, i.e., S%(c) > fo h(c/a)n(a)da for all ¢ > w*. Since
the monopsony power of the small firms implies that their aggregate labor demand is lower
than under competitive conditions, i.e., D*(c) < fo h(c/a)n(a)da for ¢ > w*, it is assured
that S*(c) > D*(c) for ¢ > w*. Hence, the labor market cannot be in a minimum-wage
equilibrium for any ¢ > w*. However, since S*(c) is continuous and weakly increasing in c,

and D*(c) is continuous in ¢, there is a certainty-equivalent wage rate ¢* < w* for which

S*(c*) = D*(c¥). O

Proposition 2 shows that in the minimum-wage equilibrium any large firm pays the
minimum wage rate and has its labor demand satisfied. At the same time, a subminimum-
wage labor market arises in which a competitively determined certainty-equivalent wage
rate equalizes the labor supply of the workers not employed in the large firms with the labor
demand of the small firms. The equilibrium certainty-equivalent wage rate is generally not
unique both because the aggregate labor demand of the small firms may not always decrease
in ¢, and because the aggregate labor supply to the small firms depends on how the large
firms select their workers from among those with reservation wage rates not exceeding the

16

minimum wage rate. Furthermore, while the equilibrium certainty-equivalent wage rate

16 If the aggregate labor demand of the small firms always decreases in ¢, then the highest possible
equilibrium certainty-equivalent wage rate is obtained if all workers hired by the large firms have reservation
wage rates that are less than the equilibrium certainty-equivalent wage rate. Furthermore, the equilibrium
certainty-equivalent wage rate is lower, the more of the workers hired by the large firms that have reservation
wage rates exceeding the equilibrium certainty-equivalent wage rate.
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is the same for all workers employed in the small firms, their subminimum wage rates differ
as they depend on the size of the firm’s workforce.

Large firms hire less workers at the minimum wage rate than they would in the competi-
tive equilibrium, and some of their workers may have reservation wage rates that exceed the
competitive wage rate. If the certainty-equivalent wage rate were equal to the competitive
wage rate, therefore, the labor supply of workers not employed in the large firms would at
least be equal to the labor demand of the small firms. However, the monopsonistic behavior
of the small firms reduces their labor demand to less than the competitive level. Hence, the
certainty-equivalent wage rate in the minimum-wage equilibrium is below the competitive
wage rate. This entails that some of the workers who would have been employed by the
small firms in the competitive equilibrium (and cannot find employment in the large firms,
if there are any, at the minimum wage rate), will not be working at all in the minimum-wage
equilibrium. Thus, in sharp contradiction to its purported goal, the minimum wage rate
has the perverse effect of not only reducing the employment in the small firms, but also of
making those workers who do get employed in the small firms worse off.

Since the small firms always reduce their labor demand to less than the competitive level
in order to exploit their monopsony power, Proposition 2 is valid whether there are both
large and small firms, or only small firms. Consequently, from the fact that ¢* < w* in the

minimum-wage equilibrium, we have the following:

Corollary: If all firms are small, then all the workers that would be employed

in the competitive equilibrium are worse off in the minimum-wage equilibrium.

Clearly, the only workers who benefit from the minimum wage rate are those who get
employed in large firms. Thus, if there are no large firms, all workers who would be employed

in the absence of a minimum wage rate lose from its existence.

14



6 Conclusion

This paper has examined the consequences of introducing a minimum wage rate in an other-
wise competitive low-pay labor market. Our finding is diametrically opposite to Robinson’s
well-known insight that under monopsony a minimum wage rate can enhance competitive-
ness and thereby increase both the wage rate and the employment of low-pay workers. The
reason is that the minimum wage rate is not perfectly enforced which causes small firms
to face an upward-sloping labor supply schedule. Specifically, we show that introducing a
minimum wage rate in a competitive labor market turns small firms into endogenous monop-
sonists, and that the minimum wage rate therefore has the perverse effect of reducing the
employment in the small firms as well as what these firms will offer their workers. Thus, if
there are only small firms, the minimum wage rate makes all workers that would be employed

in the absence of a minimum wage rate worse off.
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Appendix

We want to show that for a given certainty-equivalent wage rate, the expected labor cost in
small firms, @, (c), increases with n. Note that n does not affect @, (c) directly, but only
indirectly through its effect on ¢(n) and further via the effect of ¢(n) on w,(c). Since ¢(n)
increases with n (because ¢(n) < 1), in order to show that @, (c) increases with n, it suffices
to show that W, (c) increases with ¢(n).

Differentiating w,(c) with respect to ¢(n) yields

d0n () =w(c) —wy,(c —o(n dwn(c)
Using that eq. (1) implies that
dw,(c) {Uwn(c)] = Ulba(c)]}

]
dp(n) — [1—ep(n)]U"[w,(c)] + ep(n)(1 — B)U'[bn(c)]’
one obtains that

dwn(c)_w+c — Wp(C

which has the same sign as

[1 — ¢(n)ple{UTwn(c)] — Ulbn(c)]}
[1 = ep(n)]U"[wn(c)] + e(n)(1 — B)U'[bn(c)]’

17

zn—«wmnwmmm+aﬂma—ﬁnwm@n_u_¢mmk{U%gg:Z§gm}.

Since the utility function is strictly concave and w;' (c) > b,(c), it follows that
bn - n
U0 = Ul _ o o
w;t (€) = wn(c)

and hence that
> [L—ed(n) — e + eg(n)p]U’[wn(c)] + ed(n)(1 = B)U'[ba(c)].
Using that p > 8 and U’[w,(c)] > U’[b,(c)], we then obtain that
A > (1= e)U'[wa(c)],

which is nonnegative. Consequently, dw,(c)/dé(n) > 0 and hence dw,(c)/dn > 0. For a

given certainty-equivalent wage rate, therefore, the expected labor cost increases with n.

17 Note that [1 — ep(n)]U'[wn(c)] + ed(n)(1 — B)U'[by(c)] is positive, since it can be written as [1 —
ed(n){U'[w(c)] — U'[bn(c)]} + [1 — €d(n)B]U'[br(c)], where each term is positive.
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