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In a segmented labor market, if the total supply of labor is variable, some of the resulting equilibrium unemployment 1s
involuntary, in the senge that 1t consists of workers with reservation wages below the lowest offered wage.

1. Introduction

A segmented labor market is characterized by a dichotomy. In one part of the market, usually
referred to as the protected sector, jobs are rationed. In the other, the free sector, tAtonnement
guarantees market clearing. Almost all the literature in the area [Todaro (1969), Mincer (1976), Calvo
(1978}, and McDonald and Sclow (1985)] is based on a simple model with a fixed total number of
risk-neutral workers with identical utility functions defined over income only. If the protected sector
jobs open regularly and on-the-job-search is impossible, then some workers will queue for these jobs.
At equitibrium, which obtains when the free wage equals the expected wage from queing, unemploy-
ment will be positive.

A different approach is taken in Harberger (1974) and Edwards (1984, 1986), who focus on
differences in the reservation wages among the workers. This means that there are some workers who
decide to queue for jobs in the protected sector but do not accept jobs in the free sector. Those of
them who do not find jobs remain unemployed. Intuition suggests that this is because they have
supply prices ‘between’ the two wages offered in the market — hence the characterization of the
unlucky among them (those who did not win protected jobs in the lottery) as ‘voluntanly
unemployed’ [Harberger (1974, p. 168)].

In this note 1 develop a model of a segmented market with workers with different tastes for labor
and leisure and show that the previous intuition is misleading: some of the workers with supply
prices below the free sector wage (who would otherwise work at that wage) now would rather queue
for protected sector jobs. Part of the resulting unemployment, in other words, Is involuntary.

2. The model

Consider a population ¢ =1, 2, 3,...,{,...of workers with individual utility functions U'(Y, L)
defined over ine ome Y = w/ nd ]Pmnrp I.=1—17 The: worker $ 8 ennnly nrica nr recarvatinn wagae nf
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is the wage which, if actually offered, would leave the i worker indifferent between working and not
working, In other words,
yrifrrir 1 Y n.r‘ 13 PN
U\, L) = W, 1}, (B
It is assumed for simplicity that workers are risk neutral; their indifference curves between income
and leisure are linear and, therefore, only corner solutions exist to the maximizing problem; and
different workers have different reservation wages.

The total supply of Iabor in thiz population is the cumulative distribution |

S(v'): Alls with ' <7, {2)

I assume for simplicity that it is a one-to-one function and normalize so that S(0) = 0.

In the experiments that follow, different jobs open randomly at different wages. T assume that all
of these jobs are identical, open simultaneously, information about them is instantaneous for ali the
workers, and hiring is based on a lottery among those who decide to get (costless) tickets. Holding
tickets for more than one lottery is not allowed. All those who get tickets are, therefore, participants
in the labor force, whether they win and work or lose and stay at home. It is also assumed initially
that jobs in all sectors are rationed; in other words, there is no free sector, in the sense of market
clearing. This assumption will be reiaxed later.

Proposition 1. Let L number of jobs open randomly ai a wage w. All workers with reservation wages
v' < w participate in the labor force.

Proof. For ail i for which v’ w, it is true that &(wi, 0) = U0, 1). Then pU(wi, 0)+ (1 —
pIU'0, 1) = U'(0, 1), for any p € (0, 1].

If P is defined as the objective probabiiity of winning one of the L jobs, which is L/S(w)
Proposiiion 1 shows that everybody with a supply price less than or equal to w will buy a iickei, no
matter what the odds are (because of risk neutrality), If L is less than S(w), unemployment will
result. This unemployment would be called ‘involuntary’ in traditional terms, because the workers

are willing to work at the going wage but there are not enough jobs.
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Assume that w, = w,,. Then all workers i with reservation wage v’ < w, participate in the labor force.

Proof. 1t follows directly from Proposition 1. For some  not to participate it must be that

This, however, is not possible if v/ € w,.

This simply says that, no matter what the odds for the different lotteries are, everybody with a
supply price less than or equal to the highest offered wage will join the labor force. If the total
number of jobs is less than S(w, )}, unemployment will result again. Now, of course, the unemployed
will be distributed among the two job queues, depending on the odds in each of them. Workers with
high reservation wages will participate in the high wage lottery, whereas workers with low reservation
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wages will not jeopardize their probabilities of success by joining the queues for the high-wage jobs,
but will choose the lower payoff lottery.

Proposition 3. Let L, w,, and L, w, be the two lotteries from the previous exercise and let p,,, p, be
the corresponding probabilities of finding a job. At equilibrium there will be some workers i with
reservanon wages v’ < w,,, who will be getting tickets for the k-lottery,

Proof. Consider the worker(s) j for whom v’/ = w,,. Then
Pl (w,,d, 0) + (1 —p, YU(0, 1) = U’(0,1),

and

Pl (w, 1, 0) + (1 — p )UY(0, 1) > U/(0, 1),

as follows from the definition of the reservation wage. It is obvious that the k-lottery makes the ;
worker(s) better off. For a worker to be indifferent between the two lotteries, the expected utilities
must be equalized, namely

mez(Wml’ 0) + (1 '—pm)Uj(O: 1) =PkU;(wkl= 0) + (1 _Pk)Ur(0> 1)'

Rearranging and using the properties of the utility functions and (1), one can write

DWWy —DkWi = (pm—pk)vi' (3)

Proposition 3 shows that worker i, who, if the k-lottery did not exist, would participate in the
m-lottery, now is better off buying tickets for a higher-wage job. This result means that the workers
who queue for high-wage jobs are not only those whose supply price is between the two wages, but
also some whose supply price is equal and, maybe, less than the low wage. Unemployed are now not
only those who sneer at the low-wage jobs — and one has a harder time trying to justify the label
‘voluntary’.

3. Equilibrium with a free sector

Assume now that the low-wage sector clears freely, Total supply depends again on the high wage,
but eq. (3) is not enough to determine the cutoff point between the two groups of workers because
w,, is now endogenous. Since excess supply in the free sector must be zero, p,, is one and (3) can be
rewritten, after standard manipulations, as

Wm'”:Pka"'(l“Pk)U‘- (4)

Eq. (4) gives a one-to-one relationship between w,, and ¢, given w, and p,, that has to be satisfied
at equilibrium. Using the definition of the probability p,,

Pk=[Lk(wk)/s(wk)_Lm(wm)]' (5)
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{4) can be solved for v

v, = wm(Sk_Lm(wm))_kak’ (6)
Sk HLm(wm) #Lk

where S, = S(w,). Given that the free sector supply consists of all the workers with reservation
wages less than or equal to the one of the marginal worker, described by (6), the market clearing
condition for the free sector is

L, (wy) = S{v'). M

Eqs. (6) and (7) describe fully the market equilibrium and determine simultaneously the free wage
and the reservation wage of the marginal worker, below whom everybody works in the free sector
and above whom everybody queues for protected sector jobs.

After the lottery, those among the unemployed with reservation wages below w, can be
characterized, as shown in Proposition 3, as involuntarily unemployed, They can be measured by
(1 — pILS(w,,) — L(w,,)]. The term ‘involuntary’, however, should be used with care. These workers
are unemployed as a result of maximizing their ex ante {before the lottery) utilities and deciding to
participate in the lottery instead of accepting free sector employment.

When the protected sector wage changes, the impact on the equilibrium free wage is ambiguous.
When w, increases, total supply of labor increases, since more workers with high reservation wages
find it profitable to buy lottery tickets. What low reservation wage workers do, however, is not clear.
They may move from the free to the protected sector, if the possibilities of employment there
improve, or vice versa. This is precisely the point which Mincer (1976) stressed about the effects of
minimum wages when coverage is partial. The outcome of this determines, in turn, whether the new
equilibrium free wage is higher or lower than before.
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