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Existing models of unemployment in a dual labor market suggest that unemployment
should be concentrated among those who are ultimately employed in high wage jobs. In fact,
unemployment seems to be concentrated among workers who are more likely to be found in low
wage jobs. This happens even though at least some workers find low wage jobs easy to obtain,
We develop a segmented labor market model capable of explaining these facts and then explore
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Labar market segmentation is not as paturally part of a discussion of
unemployment as it may at first seem. On the one hand, in some of its
versions, labor market segmentation is much broader than a theory of
unemployment. It is a research program with an agenda that differs markedly
from that pursued by most economists., On the other hand, in its more narrow
form, it is a theory of wage determination and of the allocation of workers to
jobs with different wages, and not a theory of unempleyment,

As A consequence, we begin by developing & model of labor market
segmentation and gxpLoring its consequences for unemployment. The model is
simultaneously concernad with the microeconomic aspects of unemployment - who
is unemployed —, and with the macroeconomic aspects — what determines the
aggregate level of unemployment. We find that unemployment will be more
prevalent ameng low skill workers who alse end up disproportionately in low-
wage Jobs, At the macroecomomic level, unemployment will be positively
correlated with the average wage and the fraction of low preductivity workers.
In terms of observable variables, unemployment is, under certain
circumstances, positively correlated with the average wage and the fractien of
workers in the low—wage sector.

In our previous work, we have stressed that labor market segmentation
models share two key elements. The flrst is a theory of wage determination
vhere wages for similar workers differ among sectors of the econemy. Early
advocates of labor market segmentation models argued that the labor market
could be usefully described as consisting of a small number of segments with
different patterns of wage determination. MHewever, more recent work which s
more closely linked with mainstream traditiens has placed more emphasis on the
differences in wages acress segments than on the frupgality of the segmentation

approach.
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In addition to a theory of wage determination, every model of labor
market segmentation requires a theory of how workers are allocated to sectors.
It is here that iabor market segmentation theory departs most sharply from
mainstream economics, Jobs in high-wage sectors are not allocated by strict
price rationing. Some people who are qualified for and who desire jobs in the
high-wage sectors are unable to get them.

These two elements are not sufficient to generate unemployment. It is
possible for high and low-wage sectors to coexist without any unemplcyment
ensuing. Workers who were unable to get high-wage jobs might simply accept
employment in low—wage sectors, Indeed many development economists believe
that labor market segmentation is an important aspect of labor markets in
developing countries even though open unemployment may be very low. These
excluded from the modern sector find employment in the informal sector.

This is not to say that discussions of unemployment are absent from the
literature on lahor market segmentation. On the contrary, some of the early
work on labor market segmentatiocn was motivated by the desire to explain high
rates of unemployment among young blacks, Thus although labor market
segmentation theories were interested in unemployment, the emphasis was on who
is unemployed rather than on the level of unemployment. One of our objectives
i5 to formalize the insights from this tradition.

Piore (1975, formelized by Rebitzer and Tayler, 1991) arpues that labor
market segmentation is a response to flux and uncertainty. The primary (high-
wage) sector is organized so as to shelter workers and firms from that
uncertainty. The brunt of the flux is felt in the secondary (low-wage) sector
vhere jobs are frequently short—term. In good times, therefore, unemployment
consists primarily of what necclassical ecconomists would call frictional

unemployment among workers In the secondary sector although there may be an
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ahsolute shartage of jobs in the secondary sector In bad times. Workers in
the secondary sector may experience frequent spells of unemployment
interrupted by relatively short—term emplayment in low—wage jobs.

Wial (1991) finds that, at least for young vhite working class males,
low-wage Jobs appear to be readily available, Vacancy rates in these }obs are
high, The short duration of employment may reflect the low value placed on
holding such jobs as well as the demand fluctuations emphasfzed by Fiore.
High-wage jobs are much more difficult to obtain and being hired by a high-
wage employer appears to be largely a matter of luck.

To summarize the insights from this literature — unemployment is
concentrated among the types of workers who are disproporticnately represented
in the low-wage sector., Ironlcally, this finding s readily accommodated by
market-clearing models of unemployment. Workers whose wages are low are
likely to have a value of lelsure near there wage, Fluctuations in their
value of leisure will cause them to move ln and out of the labor force.
Unemployment arises 1f nonemployment spells are misclassified as unemployment
or if labor force Teentry is assoclated with short-term unemployment.

However, the relation between potential earnings and. unemployment is not
as easlily explained within the context of models in which markets do ﬁnt
clear. Therefore, one of the objectives of this paper is te develop a formal
model with this implication. Having developed such a model, we then ask
whether it is capable of ‘explaining empirical regularities with regazd to the
aggregafa unemployment rate, Our findings are quite supportive of the model.

Obviously, the relevance of these models depends on the importance of
labor market segmentation. Consequently, our first step is to establish the
importance of sectoral wage differentials. To a large degree this has been

accomplished in previous work (Dickens and Katz, 1987a&b, Katz and Summers,
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1990). We review this work only briefly. Instead, we concentrate on the P
international evidence. We find strong evidence of a widely-shared pattern of
interindustry wage differentials.

We then develop our theoretical medel in steps. In sectlon II, we
develop & simple bilateral search model with homogenzous firms and workers,
This section is intended to make it clear how segmentaticn can be generated in
the model and to show hew technical detail can be handled so that discussicn
of technical detall can be dispensed with in later section. Sectien III
considers the case of heterogenecus firms and homogeneous workers. Although
rthis tepresents a natural step along the way to our model with heterogenecus
workers, the section serves primarily to clarify some issues regarding the
desirability of activist policy in the presence of laber market segmenrarion.
We suggest that this case is much weaker than some authors have previcusly
claime@. Section IV considers the case of hetercgeneous workers and shows
that for some parameter values low-productivity workers will have higher
unemployment rates than mere productive workers. Moreover wage differentials
will often exceed differences in productive potential. 1In seection V, we show
that owners of capital are made better off and all workers worse off if
employers make arbitrary distinctions among workers. Section VI develops the
macroeconomic implicaticns of the model and caﬁpares them with empirical

findings.

I. The International Pervasiveness of the Indusctry Wage Structure

There is a large and growing literature on interindustry wage
differentials. The resurgence of this literature (Dickens and Katz, 1%37a&b;
Krueger and Summers, 1987, 1988: Xatz and Summers, 1990) began in the United

States, but has been widely replicated since then. The universal finding is
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that there are large wage differentialg across industries within a country.
Where it is possible to conduct such tests, the wage differentials cannot be
accounted for by measurable individual characteristics or by werking
conditions. It, of course, remains pogsible that the wage differentials are
accounted for by unmeasured worker or job characteristics, but we argue
elsewh;re (Dickens and Lang, 1992) that this is unlikely.

Industry is only imperfectly correlated with labor market segment. -Most
tndustries have a mix of types of workers. Automnbile assembly may be carried
out almost exclusively by workers in the high-wage sector, but manufacture of
some components may involve wotkers in the low-wage sector.r Janiterial and
security persennel may be high paid and integrated into the firm's internal
market or may be low pald contraect workers. WNevertheless, since industries
which pay high wages tend to pay high wages to workers in all occupatioens,
industry is likely to be at least a reasonable proxy for sector of employment.

Our first task is therefore to determine the extent to which it is
possible te talk about a single *industry wage structure." FPrevious ressarch
has suggested that the wage structure is quite similar in countries such as
the United Kingdom and the Soviet Union with very different economies (Krueger
and Summers, 1987; Dickens and Katz, 1987). However, cther countries shew
much lower rates of correlation. Is this because there are a few different
patterns around which countries cluster or because countries differ in the
extent to which they conform to a common pattern? In the latter case, it will
be easier to consider the effect of labor market segmentation on unemployment.

To answer this question we collected data on wages paid in 32 one and
two diglt industries in 66 countries for the year 1985. We conducted a
maximum likelihood factor analysis of these data. We could easily reject the

hypothesisz of no commen factors (Chi-square statistic of 1,116 with 97 degrees
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of freedom, p<.0001) A single factor explains 47% of the standardized variance
in the wages for these countries. This is remarkable when one considers that
a high fraction of the variance —- particularly in developing countries — is
probably measurement error due to different definitions of the industries and
different composition of the relatively highly aggrepgated industries in
different countries. The single factor 1s nearly perfectly cerrelated with
the vector of everage wages in each industry across countries. Only thirteen
of the B6 countrles have loadings less than .5 on the facter. Most of these
are LDCs. We have begun to search for cerrelates of the loadings and it
appears that they are positively correlated with real GDP per capita and
investment as a fraction of GDP,

We could alsc reject the hypothesis of only onme common factor with.a
high degree of confidence (Chi-square statistic of 436 with 96 degrees of
freedom)., However the second faetor explains only 12% cf the standardized
variance in our wage data set. The firstc factor of the two factor model
continues to have all the properties of the factor from the single factor
model. The second factor shows no obvious pattern either for the industry
values or for the countries which load on it. MNone of the variables we have
explored are correlated with 1t. Table 1 presents the values of the
standardized orthogenal factors for the 32 industrles. Table 2 contains the
loadings for all countries for both factors, These results suggest that we
can talk about a common pattern of labor market segmentation to which

countries conform to differing degrees.

I1. The Basic Model
The basic model, which s extended in later sections, draws on the model

sketched in Lang (1991) and formalized in Montgomery (1991). It is
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essentially a large economy version of the model developed in the latter
paper .

There are N identical workers and bN identical firms where N 1s assumed
to be large. Initially, we do not formally model the determipation of b.
Later we will assume free entry until the point that expected proflts are zere
but will not otherwise model the firm's entry decision. Each firm has exactly
one job available. Firms announce the wages they will pay to any worker they
hire and cannot credibly promise to hire excess workers even where this i{s an
optimal stracegy. - Workers each apply te a single firm. If a firm recelves
only ene applicacien, it hires that worker. If it recelves more than one
application, it chooses randomly among the applicants.

We denote firm i‘s prefits by

(1) = = Fy(v-v) - d

i

where F Is the probability that the firm fills its vacancy, v i{s the value of

che worker’s output, w is the wage and d is the cost of looking for a warker.

Claim: The following Ls a sub-game perfect equilibrium. All workers apply
randemly te firms with the probabilities assigned to each firm identical for
all workers. A worker's probability of applying te firm i satisfies the

follawing conditiens:

(2) EMw, =K w, > K

where EM is the probability of getting a jeb and apply to the firm with
probabilicy equal to zere if w < K.

All firms offer a wage equal to

(3) w=-K(ln K = 1ln v)/(1- K/v).



Before passing to a proof of this claim, it is important te be elear that
although (2) can be interpreted as an equilibrium condition, at this stage it
is a statement about strategles, Given that all workers use the same mixed
strategies, equation (2} tells us the probabilicy of applying to each firm

given any combination of wage offers by the firms.

Proof: It is obvious that given the strategies of the other workers, no
worker can make himself better off by choosing a different strategy. Equatien
{2) ensures that the worker gets the same expected wage wherever he applies
except for firms which pay less than K and where he would be worse off if he
applied,

To show that the optimal wage for firms to set is given by equation (3)
we derive expressions for F and EM, the filled job and employment rates,

Let q be the probability that each worker applies to a given firm. Then

the probability that a worker who applies te that firm will be employed is

4y = (-1 /g

Let z = Ng, the expected number of applicants to the firm. Then as N gets

large,l

(5) EM = 2 F({l-e Ty,

where =z is the expected number of applicants at the firm.

The probability that a firm fills its position is given by

IThis 1s just the Poisson approximation to the binemial distribution.



6) F=1- (-9"

wvhich tends to

(1) F=1-¢°

as N gets large.

Substituting for F and w in equation (1} ylelds
(8 = (1-e %)v - K; - a.

Maximizing with respect to z gives
(9} K/v-e =0

Solving for z and substirtuting fer z In (5) end then for EM in (2) gives
equation (3). The value of K can be derived from the zero profit conditien
(assuming free entry ensures zero profits), and is unique, but has no closed=
form solution and is of no intrinsic inceresc.

It is easily verified that w is increasing in v (holding K fixed) sc that
if Firms differ with respect to v, those with higher values of output will pay
higher wages. These results parallel those derived by Montgomery (1991).
Mevertheless, when employment is endogenous, it must be interpreted with
caution, One response of firms with more producﬁive workers will be to hire
mare workers, thereby lowering their marginal preduct. Our point here is enly
to derive the basic behavior of workers faced with wage differences across
firms and ro point out that sucﬁ differentials can be endogenous within our
framework.

We have concentrated on this eguilibrium, because we find it the most

plausible. We expect that there are equilibria in which both workers and
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firms play mixed strategies but none in which all workers play pure .

strategies. An equilibrium in which firms, at least, play pure strategies

seems preferable.

III. Two—Sectors/Homogeneous Workers

The standard Harris-Todarc model and its more recent efficiency wage
varlancs (Bulow and Swmmers, 1986) assume that werkers are homogeneous and
that there are two sectors which either pay different wages for exogenous
reasons T for reasons related te technolegy., Typically the low-wage sector
is assumed to be a markec—clearing sector. Unemployment pecurs ameong
individuals trying to cbtain employment in the high-wage sector. There are
some small differences between the implications of the Harris-Todaro models in
which jobs are allacated by lottery and the Bulow—Summers model in which
individuals essentially wait in line for a high-wage job. We will return to
these differences shorcly.

Te show the relation between ocur model and the standard models, we begin
by considering the case of two sectors with exogenously determined wages, All
firms within a sector are identical. All workers are identical. 1In the
equilibrium in which all workers have the same strategies, workers randomize
where they apply with equal probability of applying te emach firm within a
sector, but apply with greater probability to any single firm in the high-wage
sector than to any single firm in the low-wage sector. Thus unemployment
rates are higher among workers who apply to high-wage firms, and vacancy rates
are lower in that sectar, .

L1

So far, che model is a minor variation on the Harris-Todaro medel. There

is, in effect, a lottery for jobs in both sectors. However, even in this

form, the medel has impliéations which depart from previcus models, 1In the
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standard Harris-Todaro model increasing employment in the high—wage sector
increases the desirability of queuing for employment in the high-wage sector
and therefore increases unemployment. Equilibrium 1s achleved by expanding
queuing in the high-wage sector until unemployment in that sectoer equals what
1t would have been in the absence of the employment expansion. In the Harris-
Todaro model, while the unemployment rate in each sector (by assumption zero
in the low-wage sector) Ls unchanged, the shift of applications towards the
high-wage and high unemployment increases the unemployment rate. Essentially
the same argument applies te the Bulow/Summers waiting-time model.

It is worth noting in models of this type that shifting one worker from
applying to the low-wage sector to applying to the high-wage sector has enly a
second-order effect on output. In essence this arlses because the expected
wage and hence the expected output (net of unemployment) 1s the same in the
two sectors in equilibrium. Dickens and Lang (1988) argue that I1f a worker
could be costlessly shifted from emplayment in the lew-wage sector to
employment in the high-wage sector, this would be desirable since firms would
be no worse off given that the marpinal profit on a worker is zero and the
worker would be strictly better off. In the standard gueue unemployment
models, the case of costless transfer makes litrle sense. A&ll the benefits
from expan&ing employment In the high—wape sector will be dissipated by

increased unemployment in that sector. 2

2hulow and Summers clzim that in the waiting time model there are
benefits to expanding employment in the high-wage sector. The difference
between their analysis and ours is that we compare equilibria while they
include the benefits that arise out of the transition. Workers who are
walting for high-wage employment are made strictly better off by an expansion
of the high-wage sector, and thus receive a one—time benefit. Given the
reality that we start from a distortionary tax base so that the costs of
financing the expansion of employment are finite and that the benefits are of
strictly limited duration, this one time benefit from expanding high-wage
employment provides a very weak basis for advecating industrial and cther
activist policles,



12

Because there is unemployment in both secters In our medel, it is
pessible that expanding employment in ome sector will reduce the unemployment
rate in both sectors and bring down the aggregate unemployment rate. . To see
under what circumstances this is pessible, we begin by elaborating our model
slightly.

ler p be the probability that a worker applies te a high-wage firm and 1-
p the probability that he applies to a low-wage firm. Let o be the fraction
of firms which enter the high-wage sector and l-o the fraction that enter the

low-wage sector, Then
(10} g, = p/{abl), gy = (1-p)/((1-a}bN),
The employment and filled job rates for each of the sectors are:

(1) = ab(e P B eapeeT TR, g,

(a2 7, - oy JACLY Y F - 1_g=(1-P)/ ((1~e)B)

Labor market equilibrium, of course, requires that expected earnings be equal
in the two sectors.
To complete the model we need to model entry inte the two sectors. This
will turn cut te be the essential part of the model which determines whether
subsidizing high-wage or low-wage employment is desirable. We begin by
assuming that there is a fixed entry cecst in the low-wage sector but that
entry costs rise as the number of entrants in the high-wage sector increases. [ ]
We assume that output prices in the two sectors are fixed. This is equivalent
to assuwning that there is a unique equilibrium filled job rate in the low-wage *

sector. In the high-wage sector, we assume that the structure of entry costs
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ie such that the filled job rate which firms require in order to enter the

sector i= given by
(13) Fh- Tt 1zab.

Note that together with the labor market equilibrium condition, (l1) and

(12) imply that
(14) 1n (-F)/F, = (/%)) 1n (1-F)/F,.

Suppose now that government adopts a balanced-budget tax policy in which
it subsidizes entry into or employment in the high-wage sector and taxes it in
the low-wage sector, Then the filled—job rate firms require to enter the low—
wage sector will rise. By equaéion (14) the filled-job rate must also rise in
the high wage sector. Since the unemployment rate is positively related to
the filled~job rate, the unemployment rate also rises in both sectors. We
have already seen that when the unemployment rate within each sector is
unaffected by the increased high-wage employment, the effect on aggregate

3 In this case since the unenployment rate in both sectors

output is zero.
rises, the output effect is negative.

What happens is that the decline in employment oppottunities in the ‘low-
wape sector shifts workers Into the high-wape sector to a greater extent than
the subsidy cfeatES employment epportunities, Thus not only de we shift
workers from the low unemplo}ment to the high unemployment secter, but we
increase the unemployment within each sector, thereby Increasing overall
unemployment,

3¢ is easy to see that If unemployment increases In both sectors,
average ourput falls. The output of the average person is pEMywy, + (1-
p)Elel. Since equilibrium requires EMyw,,=EM;w;, changes in t?e propertion of

workers applying te each sector have no effect on output, However, a higher
unemployment rate means a lower EM, and EM;. 5o average output decline,
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It sheuld be evident that had we reversed our assumptions about the
relation batween the number of firms entering the sector and the cost of
entering so that the cost was unaffected by entry in the high-wage sector and
equation (13) applied in the low-wage sector, unemployment within each sector
would have decreased and welfare increased as a result of the tax/subsidy
program. The effect on aggregate unemployment is ambiguous since the policy
continues to shift workers to the high-unemployment sector.

In general it is clear that the welfars effects will depend on the
elasticity af entry with respect to the tax/subsidy. Withour strong priors
about how this elasticity varies among ssctors, we can make mao strong
stataments about the desirability or lack thereof of subsidizing high-wage
employment, Also, other modifications of the model such as worker
heterogeneity in aversion To unemployment can lead to different results. OJur
results should nevertheless soeund a note of caution regarding the desirabiliry

of policles designed to "capture worker rents.”

IV. Heteropeneous Workers

The two—-sector model with homogeneous workers is largely uninformarvive
regarding who will be unemployed. The evidemce (Clark and Summers, 187%)
suggests that much of job search ends with employment in "bad" jobs (short-
term jobs) when it does not end in labor force withdrawal.® The homogerieous
worker model in which employment ls concentrated ameng those seeking high-wage
employment is not consistent with the descriptive literature on segmented
labor markets. There the emphasis was on the unemployment of disadvantaged
workers "confined" to the low-wage sector. To investigate this question, we

4Some would say that the evidence suggests that job—seekers are

disproportionately bad workers., This distinction is not important. for our
argument.

W
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need to develop the model for the case where workers are heterogeneous. As
will be seen, the vesults of the model are substantially modified by this
change,

To medel this formally, we assume thae there are twe types of workers
both with productivity v. The number of workers of each type (N, and R,) is
assumed to be large. Flrms pay an entrance fee of d if they wish to advertise
for a worker. They can hire only one worker, Firms announce the wage they
will pay 4f they hire a worker. They can observe worker type but cannot
conditien the wage on the type. Workers observe the wage and apply to a
single firm. If more than one worker applies to the firm, the firm chooses
randomly among the type 1 workers, and, if there are no type 1 applicants,
among the type 2 workers. Thus firms have lexicographical preferences.
Equivalently, it is a partial tie-breaking rule. They maximize profits, but
for equal profits, they prefer type 1 warkers. This is similar to the
situation which would arise 1f there were an infinitesimal productivity
difference between the twe types, but simplifies the mathematics., Blanchard
and Diamend (1990) assume a similar lexicographical preference for workers
with shorter unemployment durations, However, because their wage-setting
assumptions are quite different, they reach conclusions which differ
significantly from ours.

We again consider only the case where all workers of a-given type have
identical strategles. As in the homogeneous worker models, these strategies
are probabilities of applying to firms. Let z; and 2z, be the expected nmumber
of applicants of type 1 and type 2 at the firm. Given the large number of
workers and firms, each firm acts as if its behavior does not affect the
behavior of other firms, Similarly workers disregard the effect of their

behavier on other workers.
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Under thesa clreumstances, firms maximize their profits which are given o
b}" L
I
( ) 15
—{z,+ 2
1 wm-e - THw-w-d
subject to
-z,
(18)  (l-= Tw/zy £k
and

2
(19) a (l-e )w/z2 < k2
and

(200 2z, 20,z

where ki and k, are the expected wages for type 1 and type 2 workers if they
apply to other firms, FEquation (1B} is the condition that type 1 workers will
apply until their expected wage in the firm is the same as elsewhere.

Equation (19} is the equivalent expresslon for type 2 workers. The additional
term refleets the fact that firms will always hire type 1 workers in
preference to type 2 workers. Although they are alsc equilibrium conditions,
equations (18) and (19) summarize the strategies of type 1 and type 2 workers

in 2 manner analogous to equatiom (2},

Claim: There is a sub-game perfect eguilibrium with symmetric stratepgies by
all workers of z given type in which some firms offer the optimal wage for the
case where there are only type 1 workers and others offer a wage equal to ki,
Only type 1 workers apply to the high-wage firms, and only type 2 workers
apply to low-wage firms. The ratio of type 2 workers to low-wage firms is

R
given by

(21) = -log(l - d/(v—kl)).

%2
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The ratio of type 1 workers to high-wage firms is given by (9).-

Proof: We first show that if firms follow the strategies stated above, the
workers' strategles constitute an equilibrium of the sub—game. If a type 1
worker deviates and applies to a low-wage job, he receives ky with eertainty
which is equal to his expected wage if he applies to a high-wage joh, There

is thus no Incentive to deviate. A type 2 worker's expected wage is

~Z
2 .
(22) k) (I-e ")/z, = kjd/[(v=k)) (log(1-d/(v~k;))]
vhere we have used (21} to derive the right-hand-side of the equality.

A type 2 worker whe deviates receives

! 2
(23) e Twy = -kjlog(k /v)/(v-k))

where we have used (3) and (9).
To see that (22) exceeds {23), nete that if (23) were greater than (22},

we would have

(24 Tog(1-d/(v=k;)) ¥y log(k;/v) > d.

But the lefr-hand-side of {24) is less than

(25) d (k)/(v—k ) loglv/k)) = d log(v/k )/ ((v/k;=1)) < d,

So deviation will net be optimal for type 2 workers,

We now show that it will not be cptimal for firms to deviate from their
eqﬁilihrium straregies. Both high-wage and low-wage firms make zero expected
profit. From section 2, it is obvious that it will nat be profitable to offer

any other wage which attracts only typel or only type 2 workers. Therefore we
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need only show that any wage which attracts both types of workers is not
praofitable.
Suppose the wage waa set so that zj and z, were both positive. Dencte
the expected mumber of applicants by x; and ;. We show that xy + xp < 2y 50
that the offer cannot be profitable. Since equations (18) and (13) held with

equality

r =X

Li-e B/,

-z, - -
(26) (l~e ")(l-s )/(zle) -e
The left-hand-=ide of (26} is declining in zj;. Therefore a sufficient

conditien for the offer to be prefirable is

—{x,+x,) —X - —X
27) (l-e 172 J(l-e 1)/(xl(xl+x2)) > e l(l-e 2)/xz.

Rearranging terms gives

L3

% —{x.+%,) -
T2y (1me T y/xy (x y)) = R

*2 1
(28 {l-e )/x2 < e {l-e
At xy = 0, (28) halds with equality. The remainder of this part of the proof
is & tedlous exerelse in showing that the derivative of the right-hand-side
with respect to x; > 0.

Taking derivatives gives

—{X,¥%,) -% X x

1

29) dr/d 1 2 (x.4x.) [ (1-e  Dy(ze - 1 1
{29 / k) = [{1-e )/(xl xl x2))[ e I(2e e /xl - e /(x1+x2))+1].

This will be positive iff the term in square brackets is positive. To
determine whather this is pesitive, note that it i= increasing in x,; we need

therefore only verify that

1 !
{30y 2e (xl—l)(l—e ' )/xl + 1> 0.

4
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The left hand side (excluding the + 1} is most negative when x1 = 0 in which
case expression (30) helds with equality. For positive %1, the inequality
helds, Therefore inequality (28) holds, and the alternmative offer will not be

profitable.

It is surprising that large wage differentials can result from small
productivity differentials when wages are determined endogenously. The reason
is that even if there i{s only an Infinitesimal difference in productivity,
firms will alvays-prefer the higher productivity worker if they cammot offer
them different wages. High-wage firms will attract large numbers of type 1
workers. Consequently, type 2 workers who apply there will have a low
probability of getting a job. To attract type 2 workers, firms would like to
commit to hiring them rather than type 1 workers if both types of workers
apply. In the absence of such commitments, firms can set a wage that does not
attract type 1 werkers. Thus an equilibrium arises in which type 1 workers
apply te high-wage firms and type 2 workers apply to low-wage firms,

Thus in this example both wages and employment rates are higher for the
type 1 workers. It is worth noting that from cross—section data on wages and
employment alone, the model is indistinguishable from a standard human capital
model with heterogenecus jobs and workers. In a standard hedonic model, wages
could be regressed on some measure of worker type such as education, and we
would observe a positive return to education. If mo measures of worker type
were av;ilable, we could regress wages on measures of job type. The return to
job type would be interpreted as a compensating differential or as a proxy for
unobserved worker skill.

Aside from the finite wage differential between the two types of workers,

the equilibrium has the interesting feature that vacancy rates are high in
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low-wage firms and that the unemployment rate for type 1 workers is higher.
Consequently, this model goes only part way towards generating the type of
segmentation described in laber market segmentation literature. Equally
productive workers have different wages, and those confined to the low-wage
sector are worse off. Vacancles are higher in the low-wage sector than in the

high-wage sector. However, iIn contrast with the literature, the model

suggests lower not higher unemployment rates for the disadvantagad group.s

This last result can be reversed if we are willing to drop the assumption
that the two groups are only infinitesimally different in productivity. When
type 2 workers are less productive than type 1 workers, equilibria may exist
where both types apply to high-wage jobs and only type 2 workers apply to low-

wage jobs or where only type 1 workers apply to high-wage Jobs and both apply

6

to low-wage Jobs. In this case it is easy to generate examples in which the

equilibrium corresponds te the descriptive literature. We present two such
examples.

First, suppese that type 1 workers produce ? and type 2 workers produce
1.65. The cost to firms of entering the market is ,94. Then the high—wvage

sector pays .B2. Only type 1's apply. They have an employment rate of 5.

SWhen wages are exogenous, it {s easily shown that the concentration of
unemployment. ameng applicants to high-wage jobs can be reversed when workers
are heterogeneous. Consider the following example. There are two high-wage
jobs and three low-wage jobs. Similarly there are two type 1 and three type 2
workers. High-wage jabs pay 2 while low-wage jobs pay 1. It is readily
verified than the following is an equilibrium — both type 1 workers apply to
the high-wage jobs and all three low-wage workers apply to the low-wage jobs.
The employment rate for high—wage applicants iz ,75 which is higher than the
19/27 (.70) employment rate for low-wage applicants.

6Obviously there are some parameter values for which the separating
equilibrium will be the unique sub-game perfect equilibrium. There are alse
parameter values for which there is a unique wage, but these can only arise if
type 1 workers and type 2 workers are present in just the right ratio for the
given value of d. We conjecture that there are no sub-game perfect equilibria
in which both types apply to both types of jobs.
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The low-wage sectar pays .49, Type 1 workers have an employment rate in this
sector of .84 while type 2 workers have an employment rate of .46, Obviously,
type 2 workers have a higher overall unemployment rate than do type 1 workers,
Horeover, at least to type 1 workers, low-wage jobs seem plentiful. This is
reflected in the different vacancy rates — 28% in the low-wage sector and 20%
in the high-wage sector. It is worth noting that the wage penalzy exceeds the
productivity difference. Type 1 workers are less than 25% more productive but
their expected wage is almost twice that of type 2 workers. ’

In our second example, type 2 workers apply to both types of jobs, Type
1 workers continue to have productivity equal to 2 but type 2 workers have
productivity equal to 1.60. The parameter d is set equal to 1,19, In this
case there is an equilibrium in which high-wage firms pay .5. Type 1l workers
have an employment rate of .82 while type 2 workers have an employment rate of
-22 in this sector. The wage in the low-wage sector is .32 and the employment
rate is .35 for type 2 workers. Thus relative to the high-wage sector, jobs
seem plentifulrfer type 2 workers although, refiecting low vacancy rates (.07
in the low-wage sector and .04 in the high-wage sector), they are not
plentiful in an absolute sense., Again both the wage differential between the
two sectors and the expected wage differential between the two types of

workers are large relative to the productivity differential,

V. Gapitalist Exploitation; Splitting the Working Class

One of the recurring themes in Marxist laber economics is that
capitalists use various devices to create false distinctions and thus disunicy
among workers (Bowles, 1985; Roemer, 1979). By generating a hierarchy within

"The average wage received by type 1 workers cannot be calculated without
assumptions about the relative number of the twa types of workers.:
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the ranks of the working class, capitalists prevent workers frem recognizing
their common interests. In additien, if the "favored" workers recognize that
they are being exploited, they may nevertheless be reluctant to challenge
employers or the distinctions out of fear of lesing their favered status. One
such distinction discussed in the Marxist literature is race (Reich, 15981).

The major difficulty with arguments of thie type is that it is often
difficult to demonstrate that the division helps capitalists or hurts workers.
If firms "buy off" workers from organizing, it is probable that they are
helping some workers and hurting others. The workers who are "bought off"
must be better off than they expect te be if they resist capitalist
exploitation. Thus upward-sloping wage profiles may be a mechanism for
ensuring the cooperation of senior workers (Stone, 1975) and may be injurious
to the positions of workers as a class and individual workers over thelr
1ifetimes. Hewever, seniar workers presumably benefit from this policy.

In particular, in most models of diserimlnation, it is difficult co see
how capitalists bepefit from the discrimination except frem the leng run
benefit of maintaining their position. Discriminatien serves primarily to
transfer resources from blacks to whites, thereby buying white cocperation and
forestalling werker unity.

In the model in the endogenous wage model of the previeus section
discriminaticn is advantageous to cepitalists, as a class, in the short run,
By dividing previously homogeneous workers such as blacks and whites,
capitalists hurt Bnth types of workers in the short run while making
themselves better off, Thus dividing the work force can be advantageous even
in the absence of a natural tendency towards worker unity in eppesition te
capitalists.

To see this suppose that blacks and whites are equally productive. In

the absence of discriminacion, firms would choose randomly among black and
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white workers who would, in turn, have equal wages and empleyment
probabilities. HNow suppose that firms could culle;tively agree to give hiring
preference to whites. We saw in the last section that in the long run, the
equilibrium would invelve blacks receiving lower wages and lower expected
wages net of unemployment and would not affect the wages of whites. In the
16ng run, free entry drives firms' profits toc zero so that the discrimination
harms blacks and helps neither white workers nor capitalists,

In the short Tun, however, before new firms can enter to take advantage
of the lower wages paid to blacks, hiring black workers at the lower wage will
be profitable. O0f course, in cthe short run equilibrium the expected profit
from hiring blacks at low wages and whites at high wages must be the same.
Thus hiring whites must be profitable which can only be achieved by lowering

their expected wage, The following theorem makes this argument more precise,

Theorem: If the number of firms is fixed at the level determined by the

nendiscriminatery equilibrium, firms make positive profits in the
discriminatory equilibrium. Workers who are given hiring preference recelve
lover wages and have a lower employment rate than in the nondiscriminatory
equilibrium, Workers who are disfavored in the hiring process, receive lower
wages but have a higher employment rate than in the nendiscriminatery
equilibrium. Both types of workers have lower expected wages than Iin the
nendiscriminatory equilibrium. Alternatively, if the number of firms is Fixed
as the number present in the discriminatory equilibrium and firms cease to

discriminace, firms earn negative profits

Proof: Since profits in the two sectors must be equal, after agreeing to

discriminate against blacks, firms will discribute themselves so that the



24
expected number of applicants is higher in the high—wage sectar than in the
low—wage sector and thus hipher than in the nondiscriminatory equilibrium in
the high-vwage sector and lower than in the low—wage secter than in the
nondiscriminatery equitibrium. Since the expected number of applicants and
the employment rate are negarively related, it follows that the employment
race for favored workers will be lower and the employment Tate for disfavored
workers will be higher in the discriminatory equilibrium than in the
nondiscriminatory equilibrium. Recall from section 11 that we can treaC the
expected nunber of applicants as a choice variable for the firm. From
equation (9) choosing a lewer expected number of applicants 1= the
diseriminatory equilibrium than in the nondiscriminatory equilibrium is
consistent with prefit maximization by high wage firms enly if the expected
wage net of unemployment (K) for the favored workers is lower in the
discriminatory egquilibrium than in the nondiscriminatory eguilibrium. From
(3) dw/dK >0. Therefore the wage is also lawer in the discriminatory
equilibrium. Since the dizfavored workers receive a wage equal to the
expected wage of the favored workers, Cheir wage and expected wage must be

1gwer than in the mondiscriminatory equilibrium.

In the static madel we have developed here, the discriminatory
equilibrium can only arise by the consclous collective action of che
capitalists. However, it is ebvious that in a more dynanic model this
equilibrium can be supperted by appropriate strategles regarding responses to
out of equilibrium moves. In particular, a firm would find it advantageous ro
ecommit to hiring black workers in preference to white workers. However, if on
the next move all firms responded by not discriminating against blacks, the
deviating firm would make an expected loss in future periods which might be

sufficient te deter it frem deviating.
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Thus capitalists can use arbitrary divislens among workers to Increase
their own profits at the expense of all workers. It appears possible to
generate this type of equilibrium without resorting to the sort of conspiraey

which some people would call cooperative equilibria.

VI. Segmented Labor Markets and the Unemployment Rate

In this section we consider the implications of the segmented labor
market medel for the agpregate unemployment rate, We consider the case where
there are a large number of differenmt cities with free mobility of labor ameng
the cities. In this 'ease the expected wage for type 1 workers must be ky and
the expected wage for type 2 werkers must be ko in all efries. Wages and the
size of the sectors may differ aeross the cities because of differences in the
produectivity of the different types of workers in the cities and because of
differing entry-costs,

Let the ratio of type 1 workers {n low-wage jobs to type one workers in
higﬁ;wage jobs be 2, and the ratio of type 2 workers In low— and high-wage
jobs to type 1 workers in high-wage jobs be 8 and 7, respectively.8 Then the

unemployment rate in the city is given by
(31) EM = (EMlh+ aEMll+ ﬂEMZh + 1EM21)/(1+Q+§+1)

where EMij is the employment rate of workers of type { in jobs of type j.

The zverage wage among employed workers in the city is given by

(32) W - (EMlhwh+ aEMllwl+ ﬁEMZhwh+7EM21w1)/(EM1h+nEMll+ﬂEM2h+7EM

21)'
Substituting (32) inte (31) glves

(33) BM = (EMy,wy+ aBM)jwi+ BEM w +yEM, v )/ (W(iearfer) ]

BIn general either o or A8 or both will be zero.
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Recalling rhat the expected wage is k; for type 1 workers and k2 for type

two workers regardless of the sector in which they are employed gives
(34) BM = (g (L4a) + Ky (pey))/ (W (hraten) ],

Somewhat surprisingly, the empleyment {and therefore the unemployment}
rate in the city depends enly on the average wage in the city and on the
fraction of workers who are type 1. In the case of homogeneous workers, the
average wage is a sufficient statistic for the unemployment rate. We need
information on neither the relative wages in the two sectors nor their
relative size. It is worth noting that this result is quite general. Ve have
not made use of the details of our model.

If it were possible te control for o and 4, then conditional on these
variables, unemployment and the size of the low—wage secter would be
positively cerrelated. 0f course, it is not possible to control for a and f
bur these variables are related to worker heterogeneity within sectors. Using
the occupational categories of Carnoy and Rumberger (1980), Orr (1%91) has
derived estimates of the size of the low and high-wage sectors and the degree
of worker hecterogeneity within sectors as well as the average wage in a ecross-
section of U.S. cities. He finds that the unemployment rate Is positively
correlated with both the average wage and the relative size of the secondary

9

sector.

VII. Segmented Labor Markets and employment; sessment

Borr's paper was not developed with our model in mind. None of his
variables corresponds perfectly to our theoretical constructs, but his
empirical work represents the closest approximation we could find. We are
grateful to him for providing us with additional specifications nat avallable
in his paper.
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There are two types of regularities which a theory of unemployment should
account for. In the firat place, we are interested in the microeconomics of
unemployment — who is unemployed and, in a more dynamic context, the pattern
of hazard rates for exit from unemployment. In addition, we are concerned
with the macroeconomics of unemployment -— what accounts for intertemporal and
international variation in the level and duration of unempleyment.

In our view the labor market segmentation appreach provides a fruitful if
underdeveloped approach to accounting for these regularities. The approach
remains underdeveloped, because as yet there Is no agreed upon appreach te
segmentation. Econemists who work within the labor market segmentation
perspective share the view that wages do not adjust to clear the labor market,
but this shared perspective allows considerable freedom to approach modelling
in different ways. Because of this potentlal for divergence, we suspect that
some economists will believe that we have not really addressed the labor
market segmentation perspective. Instead, some will argue that we have
developed a model of search unemployment while others will argue that we have
developed an efficiency wage model, Both comments would be true, but these
appreoaches are not inconsistent with the labor market segmentation
perspective.

What our formal modelling has bfought out is the ability of such
modelling to generate the relation between low wages and high unemployment
which was emphasized in the early literature on segmented labor markets. 1In
most models there is little reason to expect a relation betwesen innate
productivity and unemployment. OCur model improves on these models since it
can generate the desired correlation, but {t must be recognized that the
oppeslte correlation can alse be gensrated at least for sufficiently small

productivity differences,
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In addicion, many models predict that unemployment duration and post-
employment wages will be positively correlated. While our model is not
dynamic and cannot therefore address this question explicitly, the one-peried
model suggests a more complex relation, In ouxr example where both type 1 and
type 2 workers apply to the high wage section, but only type 2 workers apply
to the low-wage sectors, the shortest durations would be among the type 1
workers applying to the high-wage sector while the longest durations would be
among the type 2 workers applying to this sector.

A natural way td extend the model is to make it dynamic in a mamner
analogous to Blanchard and Diamond (1990). If we assume cthat skills
deteriorate with unemployment, our model, like theirs, implies negative
duration dependence of unemployment. Moreover, higher aggregate unemployment
rates would lower the fraction of high quality workers in the labor force and
generate hysteresis in aggregate unemployment rates.

In sum, the labor market segmentation approach is a promising avenue for
the investigation of unemployment at both the micreeconomic and macreeconemic

levels.
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TABLE 1

Factor scores

Industry . Factor 1  Factor 2
FOOD 0.56670 —0.03886
BEVERAGES 0,29004 0.20975
TOBACCO 0.24957 0.56074
TEXTILES 1.00276  -0,13598
APPAREL 1.94317 -0.25218
LEATEER 1.29356  -0.24779
FQOTWEAR 1.46189 -0,28176
‘WoOD PROD 0.92414  -0.25131
FURNITURES 1.00104  —0,34971
PAPER ~0.50041 0.00016
PRINT/PUBL -0.64398 0.03131
IND CHEM -0.56831 0.70669
OTHER CHEM -0.26609 0.75676
REF PETROL -1.61949 3.97735
COAL/PET PR -0.97309 1.62394
RUBBER PROD -0.37961  -0.24478
FLAST FROD 0.35907 0.08102
POTTERY/CHINA 0.23095 -0,06389
GLASS PROD -0.01511 0.21659
OTHER NIN PR -0.11155 0.08483
IRON/STEEL -1.36486 -0,59199
N.FERROUS MET ~1.01851 -D.64635
FABR METALS 0.17669 =-0.01273
MACHINERY -0.21395 -0,15863
ELECT MACH 0.03046 0.18566
TRANSP EQUIP -0.55172 -0.01614
SCIENTIF EQ 0.34500 =0,01370
OTHER HANUF G.7165% -0.52841
MINING ~3.02770 -3.11332
CONSTRUCTION ~-0.23618 -0.39395
TRANSP /COMM -0.68521 -0,65683
AGRICULTURE 1.58416 -0.43664



