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The Invisibility Hypothesis holds that the job skills of disadvantaged workers
are not easily discovered by potential new employers, but that promotion enhances
visibility and alleviates this problem. Then, at a competitive labor market equilib-
rium, firms profit by hiding talented disadvantaged workers in low-level jobs.
Consequently, those workers are paid less on average and promoted less often than
others with the same education and ability. As a result of the inefficient and
discriminatory wage and promotion policies, disadvantaged workers experience
lower returns to investments in human capital than other workers.

Among noneconomists, job discrimination is rarely regarded as
a phenomenon that can be understood in purely economic terms,
without reference to its richer social context. More often, it is seen
as just one thread in a fabric of discrimination encompassing
housing, education, jobs, club memberships, and more.

In contrast, textbook economic theory holds that a worker’s
pay and chances for promotion depend only on his or her produc-
tive abilities. The presence of prejudiced employers who discrimi-
nate against, say, nonwhite workers or women is irrelevant accord-
ing to this view: the remaining employers will be led by the pursuit
of profits to hire the underpaid and promote the underemployed.
Competition among unprejudiced employers will result in rising
wages for victims of discrimination. Therefore, the existence of job
discrimination is at worst a minor and temporary phenomenon, or
so the usual argument goes.
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Given that there is discrimination, which we take to mean that
employers pay women and nonwhites less (on average) than equally
able white males and assign them to less responsible positions, the
puzzle is how market forces can allow such a state of affairs to
continue. One possibility, explored by Becker [1957], is that indi-
viduals have a taste for discrimination—a willingness to earn lower
profits or receive lower wages in order to maintain segregation in
the workplace. However, as Arrow [1972] pointed out, in order for a
taste for discrimination to result in lower wages, it must be quite
widespread. In an otherwise homogeneous labor market, the targets
of discrimination will be employed by the least prejudiced
employers—those with the least willingness to sacrifice profits to
participate in discrimination—and will work together with the least
prejudiced workers. If there are sufficiently many unprejudiced
workers and employers, the tastes of the others can lead to segrega-
tion in employment, but not to significantly lower wages for the
victims of discrimination. Thus, the application of Becker’s theory
to explain, say, discrimination against blacks in contemporary
American society, rests on the hypothesis that the prejudice against
blacks is strong both in its extent (proportion of the population who
are prejudiced) and in its degree (the compensation they demand to
accept integration).

Akerlof [1985] has proposed a more robust taste-for-discrimi-
nation theory, in which some customers will boycott any firm that
violates a discriminatory social custom. Then, if firms must search
for customers and if there are many more prejudiced individuals
than victims of discrimination, the search costs incurred by a firm
that violates the social custom will be higher than for a conforming
firm. Then, unprejudiced employers will find it in their economic
interest to perpetuate the custom of discrimination, even if the
majority of their customers are unprejudiced.

Bulow and Summers [1985] (see also Stiglitz [1987]) have
developed a theory of discrimination based on dual labor
markets in which some firms use high wages coupled with a threat
of layoffs to discourage shirking by employees. High-paying jobs
are most valuable to workers who have long expected ten-
ures, so employers expect workers in groups with lower turn-
over rates to be more diligent. Since turnover rates are much higher
for women than men [Poterba and Summers, 1984] and for blacks
than whites, employers prefer to assign white males to high-paying
jobs.

Phelps [1972] seeks to explain discrimination without resort-
ing to an assumption of prejudice. His theory is based on the
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hypothesis that traditional indicators of ability are less informative
when applied to certain “disadvantaged” workers. Rational
employers therefore place less reliance on them and so pay the
ablest disadvantaged workers less on average than they pay equally
able advantaged workers. However, according to that theory,
employers also pay the least able disadvantaged workers more than
their advantaged counterparts. The “statistical theory of discrimi-
nation” does not explain discrimination as we have defined it; it
predicts that the average wage paid to members of any group that is
distinguished by some observable characteristics (such as sex or
race) will depend only on the average productive prowess among the
group’s members.

Lundberg and Startz [1983] have extended the statistical
theory of discrimination to include a human capital investment
choice by the workers. Like Phelps, they assume that each worker is
paid his or her expected marginal product, given the available
indicators. Then, since disadvantaged workers’ job skills are less
accurately evaluated than those of other workers, they have less
incentive to make productivity-enhancing investments in human
capital. Responding to these incentives, workers acquire less human
capital, and their average productivity and wages are correspond-
ingly lower.

The statistical discrimination theories that we have so far
discussed make no allowance for the fact that firms have a variety of
different jobs to be filled, each requiring its own particular set of
skills. If, as Phelps and Lundberg and Startz have supposed,
employers were less able to evaluate the job skills of women and
nonwhites, these disadvantaged workers would be less well matched
to jobs than their advantaged counterparts. Then, even if the
distributions of skills among advantaged and disadvantaged work-
ers were the same, productivity would be lower for the disadvan-
taged workers. That alone would explain the lower wages paid to
disadvantaged workers.

This matching effect is distinguished from the other effects
described above by the fact that it results from an inefficient use of
labor resources by firms. It might appear, therefore, that firms have
the usual incentive to improve efficiency by improving their evalua-
tion of worker’s skills. To the extent that firms succeed in their
efforts to assign individual workers more efficiently, they will as a
by-product also reduce the other effects associated with statistical
discrimination.

However, the argument that firms always have an incentive to
use workers efficiently itself relies on a suspect assumption—the
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assumption that wages are unaffected by job assignments. Wald-
man [1984] has shown that if (i) workers’ skills are privately known
to firms and (ii) other potential employers use job assignments as a
signal of ability, the wage paid to a worker will depend on his or her
job. In that case, as Waldman shows, the textbook efficiency
argument breaks down.

Our theory emphasizes the role in the job market of a worker’s
visibility, by which we mean roughly the amount of information
about the worker’s job skills that potential employers possess. In
our model we employ only two visibility classes. Visibles are
workers whose abilities are known to all potential employers; and
Invisibles are those whose abilities can be concealed by an employer
from other potential employers.

Our analysis of the problem of job discrimination rests on a
two-part assumption that we call the Invisibility Hypothesis. The
first part is the assumption that disadvantaged workers are rela-
tively more likely to be Invisible when they first enter the labor
market. The second part is that a worker’s visibility is enhanced by
assignment to a higher level job.

The Invisibility Hypothesis reflects the observation that talent
is not inevitably and universally recognized, and that those with
advantaged backgrounds are more likely to be recognized for their
abilities. There are many causes contributing to the relative lack of
recognition for disadvantaged workers. Prejudice—in the form of
misperceptions rather than antipathy—can cause an employer to
overlook a potentially good employee. So, too, can the failure of an
employee to “toot his own horn,” whether the reluctance to do so
comes from shyness, or pride, or cultural taboos. The existence of
clubs that limit the membership of women, nonwhites, or religious
or ethnic minorities; job segregation which is not per se inefficient
but which keeps some people out of view; exclusive neighborhoods;
out-of-town conventions that are hard for some working mothers to
attend—all of these things contribute to a separation that makes
some workers less visible to potential new employers.

Lack of visibility leads to wage distortions by impairing the
competition among firms for workers. Employers with superior
information about their employees’ skills may find that they can
earn excess profits on abler workers as long as those workers can be
hidden from other potential employers. Given our hypothesis that
promotion enhances visibility, there is a motive for employers to
discriminate against talented Invisibles in promotions. The conse-
quent inefficiency depresses average wages most for the disadvan-
taged groups, where the invisibility problem is greatest. Since the
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mechanism of discrimination most depresses the wages of the ablest
Invisibles, disadvantaged workers are discouraged from acquiring
human capital, which further depresses the group’s productivity
and average wages.

Our model is not intended to explain all forms of discrimina-
tion. Rather we provide an explanation for the persistence of wage
inequality in markets in which jobs are for one reason or another
invisible. In these markets discrimination can persist absent shared
tastes for discrimination by any of the other market actors.

We investigate these and other implications of the Invisibility
Hypothesis using a simple partial-equilibrium model in which there
are only two types of jobs: low level and high level. We assume that
more talented workers are more productive in any kind of job and
have a comparative advantage in higher level jobs. Also, initially, we
assume that employment contracts specify a wage and provide a
guarantee against wage cuts or layoffs.! In our model employers buy
labor at market-clearing prices to maximize profits, and workers
invest in education and other forms of human capital to maximize
expected wages net of investment costs. As noted previously, we
assume that there are two kinds of workers: Visibles, whose abilities
are known to all potential employers, and Invisibles, whose abilities
are known only to their own current employers. The model leads to
a rich set of predictions, including the following ones:

1. Average wages will be lower for Invisibles than for Visibles.
Hence, groups (such as women and certain minorities) that have a
relatively high proportion of Invisibles among their members will
have lower average wages.

2. Wage variability within job classes will be less for Invisibles.
(This prediction of our model is not also implied by Becker’s “taste
for discrimination” model.)

3. Promotions will be less probable for Invisibles. The ablest
Invisibles will be inefficiently assigned to low-level jobs.

4. No Invisibles will be among the most highly paid workers.

5. The returns to unobservable investments in human capital
will be lower for Invisibles, who will therefore acquire less and be
less productive on average than comparable Visibles.

6. Invisibles will prefer to train for occupations where the

1. The assumption of no cuts and no layoffs can be derived from a more detailed
model in which there are large firm-specific training costs. Our assumption that
contracts simply specify a wage, rather than, say, a wage and a promise that a certain
proportion of women and minorities will be promoted, is more restrictive. Such
promises might be made directly, in the employment contract, or indirectly, through
a reputation that the firm acquires from its actual behavior toward employees. The
consequences of such promises will be explored later in the paper.
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training makes the appropriate job placement clear. This includes
such professional occupations as nursing and teaching as well as
many of the trades.

7. Groups of Invisibles that engage in networking to improve
their visibility will earn higher wages.

8. An affirmative action program that sets both quotas and
wage standards would, in the short run, have ambiguous effects on
efficiency. It would lead to the promotion of some qualified workers
who had been inefficiently assigned to low-level jobs, but it would
also result in the promotion of some unqualified Invisibles, who
would be overpaid relative to their productivity. In the long run if
the quotas and wage standards were set correctly, such an affirma-
tive action program would improve the efficiency of both job
assignments and human capital acquisition decisions, and would
reduce differences in wages and assignments across groups.

Because our model incorporates all of the usual labor market
forces contained in standard competitive theory and still leads to
discrimination, it establishes that the effects of segregation and
prejudice, as embodied in the Invisibility Hypothesis, can reduce—
and even twist—the propensity of market forces to eliminate
discrimination. Moreover, although our theory identifies employers
with firms, the analysis need not stop there: invisibility can be a
problem even within a corporation. In an analysis closely akin to
ours, Kanter [1977] has identified a phenomenon that she calls the
“dilemma of indispensability,” in which bosses try to conceal able
secretaries from others in the same firm who might bid them away.
Secretaries are trapped in lower level jobs by their own talents: their
own indispensability to their bosses, and their invisibility.

In a later section of this paper we shall consider several
alternative ways to reduce or eliminate the discrimination that
results from invisibility. But it should be clear that the most direct
means of reducing this form of discrimination is to reduce the
invisibility that permits it to exist. Some efforts by disadvantaged
groups to gain visibility (networking, for example) would be
expected to have substantial payoffs in markets in which jobs are
otherwise invisible.

THE MODEL

We analyze a simple model, in which all firms are identical and
have production functions f(x,y) with two inputs: labor in low-level
jobs x and labor in high-level jobs y. Employment contracts specify
a wage w(e,n) for those with education e and known ability # and a
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wage w(e) for those of unknown ability. Wage reductions and layoffs
are prohibited. Workers of known ability consist of the initial group
of Visibles plus any initially Invisible workers who have been
promoted.

The two labor inputs, x and Y, are measured in efficiency units.
A worker of native ability  who has acquired education e provides
ale,n) efficiency units of low-level labor or alem)B(e,n) units of
high-level labor, depending on his or her job assignment. Note that
B is a measure of the worker’s comparative efficiency in high-level
jobs. It is assumed that abler workers are more productive in both
kinds of jobs and have a comparative advantage in high-level jobs.
Thus, 5 is a real variable, and both « and (8 are increasing in 7.

Our technical assumptions are these: the worker productivity
functions « and 8 are positive, bounded, and continuously differen-
tiable with da/dn > 0 and 98/dy > 0. The production function f
satisfies standard neoclassical assumptions: it is twice continuously
differentiable, homogeneous of degree one, and displays a diminish-
ing marginal rate of substitution among its two inputs. Positive
amounts of both kinds of inputs are required for production. To
keep notation to a minimum, output is measured in revenue units.

Labor is assumed to be supplied inelastically, so the numbers
Ny of Visibles and N; of Invisibles per firm are specified exoge-
nously. Also, at the time wages are determined, the human capital
acquisition decisions are assumed to have been already made, so the
distribution of education and talents among workers are parame-
ters from the firms’ point of view. Let the joint density of education
and ability among Visibles by g(e,n) and among Invisibles be h(em).
Finally, we assume that the distribution of abilities given education
among the initially Invisible workers is the same for any one firm as
for the population at large.

The firm’s problem is to choose how many workers of each type
to hire, and how to assign workers to jobs. Let n(e,n) designate the
number of Visibles with education e and ability » that the firm
hires, and let m(e) be the number of Invisibles hired with education
e. Let p(e,n) and q(e,n) be the proportions of Visibles and Invisibles,
respectively, with education e and ability 5 that are assigned to
high-level jobs. The functions n, m, p, and q are the employer’s
choice variables. These choices determine the quantities of effi-
ciency labor x = xy + x;and y — Yv + y1 by equations (1a)-(1d) and
the total wage bill W — Wy + W, + Wy by the equations
(2a)—(2¢):

(1) xy= [ [ alem) nlem) [1 - plen)] dy de
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(1b)  x= [ [ alen) mie) h(nle) [1 — qle,n)] dn de

(1) yv= [ [ ales) Ble) niem) plesn) dn de

1d)  yi= [ [ ale) Bles) mie) h(nle) qlen) dn de

(2a) Wy = f f w(e,n) nle,n) dn de

@b) W, = [ [ wle) me) hinle) [1 — qle,n)] dn de

20 Wa= /[ [ max{o(e), w(en} m(e) hinle) qle,n) dn de.

The labor inputs for the firm consist of the low-level efficiency
units x and high-level units y provided by Invisibles and Visibles, as
determined by the hiring and job assignment policies. Visibles must
be paid their market wage, regardless of the job assignment.
Invisibles assigned to low-level jobs are paid their entry wages. If an
Invisible is assigned to a high-level job and if his or her market wage
exceeds the entry wage, then the higher market wage must be paid
to prevent the worker from being bid away. Each of these ideas is
reflected in the equations above.

The labor market is in short-run equilibrium when markets
clear. This means first of all that, given the market wages, the
number of Visibles demanded at each education-and-ability combi-
nation and the number of Invisibles demanded at each education
level are equal to their respective supplies. Mathematically, these
two market-clearing conditions are

(3a) n(e,n) = Ny g(e,n)
and
(3b) m(e) = Ny h(e),

where n(-) and m(-) are part of the solution to the firm’s hiring and
job assignment problem.

In addition, it must never be profitable for one firm to raid
another in an attempt to hire away one of its employees. For Visible
workers, this is no additional condition at all; it is implied by the
first market-clearing condition. For initially Invisible workers who
have become Visible through promotion, the “no raids” condition is
implicit in expression (2¢). For initially Invisible workers who are
not promoted and remain Invisible, the issues involved in raids are
more subtle, because the potential employer has less information
about the employee than the firm being raided.

Perhaps the simplest specification would be to require that no
raiding firm can ever make an offer to an employee that the
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employee would accept and that would be profitable for the raider.
This would lead to the constraint that the wage paid to unpromoted
Invisibles be not less than their average marginal product in the
low-level job. However, this constraint relies on the extreme
assumption that the current employer cannot make a counteroffer.
If the employer were allowed to match outside offers, then a raid
would be “successful” only when the worker is not worth the wage
offered. The raider would suffer an extreme form of what bidding
theorists call the “Winner’s Curse” (cf. Milgrom and Weber [1982]):
it would acquire workers only when it offered more than they are
worth. In such a situation a raider would never offer more than
value of a worker of minimal ability. The no-raids constraint would
then be

(3C) w(e,nmin) = w(e)’

which is implied by simple market clearing.

Although neither of these two accounts of raids, the one in
which the employer gets to make no counteroffer and the one in
which the employer gets the final word, is an accurate description of
reality, the second account seems better, and it is quite tractable
analytically. For these reasons, we adopt the no-raids constraint
(3c). Then, equilibrium is characterized as follows.

PROPOSITION 1. A necessary and sufficient condition for equilib-
rium is that markets clear ((3a)—-(3b)), and in addition, the
wages and production policies satisfy (4)—(10) below:

4) w(e,n) = ale,n) max (fof, Ble.n)
S alen) h@ule) [1 - qlem)] dn

(5) wle) = f, f h(nle) [1 — q(em)] dn
Lif p > n*(e)
(6) p(e777) = [0 1f77 < 1]* (e)
Lif n*(e) <n < n**(e)
(7) q(em) = [O otherwise
(8) ﬁ=%mwﬁ=%’

where f; and f, are market-determined wage parameters,
treated parametrically by the firms. The promotion breakpoint
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n*(e) is given by equation (9) and n**(e) is given by equation
(10):

9 Blen*(e)) = fi/f,
(10) alen**(e)) = w(e)/f;.

The essential content of Proposition 1 is seen from a compari-
son of (6) and (7): Invisibles suffer discrimination in promotions.
Visibles assigned to higher level jobs are precisely those who are
more productive in those jobs, that is, those for whom 5 > n*(e). An
Invisible assigned to a high-level job must meet two conditions.
First, like Visibles, he or she must be more productive in that job
than in a low-level job. Second, his or her marginal product in the
low-level job must be less than the wage paid in that job. Of course,
there may be no Invisibles who meet both of these conditions. In
that case, the Proposition asserts that none are assigned to high-
level jobs.

Why do firms practice this form of discrimination in which the
ablest Invisibles are not promoted? Employers earn rents on the
ablest Invisibles in low-level jobs, since low-level Invisibles are paid
the average marginal product of all workers in their class, while the
ablest individuals, those with > n**(e), have marginal products in
excess of the class average. Since the ability of a promoted worker
becomes known to other potential employers, it is impossible for a
firm to earn rents on a high-level worker. Therefore, to maximize
profits, an employer must inefficiently assign the ablest Invisibles
to low-level jobs. To do otherwise jeopardizes the rents earned from
them.

At equilibrium in a competitive labor market, employers earn
zero expected rents on each individual worker hired, although ex
post they may earn positive rents on some workers and negative
rents on others. Thus, at equilibrium the total wage bill paid to
initially Invisible workers is just the average marginal product of
those workers in the jobs they occupy. Consequently, the loss of
efficiency from the improper assignment of Invisible workers falls
wholly on the workers themselves, in the form of reduced average
wages. We summarize these conclusions in the form of a proposi-
tion.

PROPOSITION 2. Suppose that the joint distributions of education
and ability were the same for Visibles and Invisibles. Then the
average wage earned by Invisibles would be lower than for
Visibles. Moreover, the probability of promotion (that is, of
assignment to a high-level job) would be lower. If any Invisibles
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were promoted, the highest wage paid to a Visible would be
higher than the highest wage paid to any Invisible.

Now, consider the difference in the wages paid to Visibles and
Invisibles as a function of their skill levels. It is entirely possible in
this model that no Invisibles satisfy the conditions necessary for
promotion. That is, it may occur that n**(e) is less than n*(e) for all
values of e, in which case all Invisibles who are able enough to be
promoted are also sources of rents to their employers. Then, no
Invisible workers would be promoted, and all would be paid the
same entry wage. The difference between the wages paid to Visibles
of type (e,n) and Invisibles of the same type would be w(e,n) — w(e).
That difference is increasing in 5 because abler Visible workers
command higher wages (as is readily verified from Proposition 1),
while Invisibles all earn the same wage.

The other possibility is that some Invisibles (albeit not the

“ablest) are promoted and earn a higher wage. In that case, the
excess of the wage paid a Visible with characteristics (e,n) over that
paid to a similar Invisible is again nondecreasing in »: it is equal to
zero for n between *(e) and n**(e) and to w(e,m) — w(e) outside that
range. Figure I illustrates this case.

The observation that the difference between the wage of a
Visible and an Invisible of equal ability 7 is increasing in 5 has
important implications for the workers’ incentives to acquire pro-
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FIGURE 1

Wage as a Function of Ability

The dotted line shows the wage earned by a Visible as a function of ability. The
dashed line shows the corresponding wage function for Invisibles. The important
fact to note here is that the difference between the two wage functions (Visible minus
Invisible) is nondecreasing and nonconstant.
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ductive abilities of various kinds. We now turn to an analysis of the
worker’s choice of skill levels.

Suppose that a worker can accumulate human capital which
enhances his or her ability but which is not directly observed by
potential employers. Let ¢ denote the worker’s expenditure on such
human capital, and suppose that larger values of e shift the
distribution of n upwards (in the sense of stochastic dominance) in a
way that is subject to initially large but eventually decreasing
returns. More precisely, let F(n|e) be the distribution of ability
given ¢, with F (npi|€) =0 = 1 — F (npa0]€) and 0 < F(n]e) < 1 forne -
(MminsTmax)- We suppose that F has a corresponding density f(n|e),
that F is decreasing and strictly convex in ¢, and that dF(n|e)/de
evaluated at € = 0 is —co for all 7 € (Ppin,Mmax)- SUPPOSE, too, that
workers invest in human capital to maximize expected wages net of
the expenditure e. A formal analysis of how the condition of
visibility affects the worker’s choice of e would rest on comparisons
of the two first-order conditions. (The interested reader can easily
supply the omitted formal comparisons using the following fact: our
hypotheses about F(y|e) imply that, for any nondecreasing function
H that is not constant on (1in,Mmay), the integral f H(n)dF (n]€) is an
increasing, concave, bounded function of ¢, with an infinite deriva-
tive ate = 0.)

For evaluating the Invisible worker’s choice of ¢, there are
several cases to consider. The first arises when there is no 7
satisfying the condition (7) for promotion of an Invisible. Then, an
Invisible’s wage does not depend on ability, and it is clear that the
optimizing Invisible will set ¢ — 0. In the same situation it is clear
that Visibles will make positive unobservable investments in
human capital, since the marginal return to a small investment is
very large.

When there are some ability levels satisfying the promotion
condition (7), the difference in (Visible minus Invisible) wages as a
function of ability is, as noted earlier, a nondecreasing, nonconstant
function. So if Invisibles do not know their own abilities, the
marginal returns to unobserved investments in human capital are
higher for Visibles in that case, too. Next, suppose that Invisibles do
know their own native abilities (u): for example, let n = u + ¢ (¢),
where ¢ is an increasing function. Then the marginal return to e is
sometimes less, and never more, for Invisibles than for Visibles. We
now summarize the conclusions from this line of reasoning.

PROPOSITION 3. Visibles invest at least as much in unobserved
human capital as Invisibles with the same ability and educa-
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tion, regardless of whether workers know their own abilities at
the time the investment is made. If workers do know their own
abilities, then the ablest Invisibles always invest too little.

The foregoing analysis was carried out under the assumption
that human capital is a one-dimensional variable. In the economy
we have modeled, there are different kinds of jobs, and it therefore
makes sense to assume that there are different kinds of human
capital. In such a world discrimination distorts not only the level of
human capital investment, but also the kind of human capital
acquired.

Consider the problem facing an Invisible, holding the observ-
able education variable e fixed. Let us now regard the productivity
parameters a(e;,n) and (3 (e,,n) as functions of the unobserved choice ¢
= (€1,65). The logic of the labor market equilibrium is unaffected by
this change: it is still profitable for employers to hold back Invisi-
bles with high productivity in low-level jobs, because they are a
source of rents, whether or not they have a comparative advantage
in high-level jobs.

Once again, there are several cases to be considered. In the first
case, Invisibles with education level e are never assigned to high
level jobs, and their pay in low-level jobs does not depend on their
unobservable productivity. In such a case, the question of investing
in the wrong kind of human capital does not arise; Invisibles invest
zero in both kinds.

The second possibility is that some Invisibles, but not the
ablest ones, are promoted. In that case, if Invisibles do not know
their own ability levels 7, there is too little incentive for an Invisible
to invest in the job skills € that give a comparative advantage in
high-level jobs. The reason for this is that Invisibles do not get the
full benefit of the productivity enhancement in high-level jobs,
since with some probability they will be incorrectly assigned to
low-level jobs. Similarly, there is too little incentive to invest in
generalized human capital ¢, because some of the productivity gain
associated with that investment is squandered when the worker is
assigned inefficiently to a low-level job. If the two kinds of invest-
ments in human capital are complementary, then the effects noted
in this paragraph are mutually reinforcing. Thus,

PROPOSITION 4. Suppose that da/de; and B/de, are positive, declin-
ing, and infinite at zero. Let C (e1,6,) be the cost of acquiring
unobservable human capital, and suppose that it is increasing,
differentiable, and convex and that 8*C/de;de, < 0. Then
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Invisibles who make their human capital acquisition decisions
without knowing their abilities set both ¢, and €, below their
efficient level.

The complementarity of costs assumed in Proposition 4 is not
always realistic. For example, if a worker must decide how to
allocate time between developing high-level skills €, or general skills
&, and if costs are a convex function of the total time devoted, then
the two activities will not satisfy the cost complementarity condi-
tion of Proposition 4. Compounding this effect is the fact that
acquiring skills which enhance productivity in low-level jobs may
reduce a worker’s comparative efficiency in high-level jobs. Typing
skills provide one example. We may think of typing skills as
increasing productivity in a low-level job without affecting produc-
tivity in a higher level job, that is, increasing ¢, and reducing the
comparative efficiency parameter ¢,. Then, acquiring typing skills
makes promotion less probable than acquiring no skills at all.
Invisibles, particularly the ablest ones, will find it in their interest
to avoid acquiring such skills, or to hide them if they are already
acquired.? In general, the labor market distortions associated with
Invisibility can cause workers to acquire both too little and the
wrong kind of unobservable human capital.

It would be unreasonable to suppose that all human capital
acquisition is unobserved, and it was for that reason that we
included the observable education choice in our model of productiv-
ity. Unlike the choice of unobservable human capital ¢, observable
education e that raises a worker’s productivity necessarily raises his
or her wage. In general, in our framework Visibles are paid their
marginal products, while Invisibles are paid their expected maximal
marginal products minus the efficiency loss that comes from the
failure to promote the ablest of them. Thus, the marginal return to
observable investments e in some kind of education will be higher or
lower for Invisibles than for Visibles according to whether the
education reduces or increases the inefficiency associated with
improper job assignments.

This analysis suggests that general education or high-level
management training that is most useful in high responsibility jobs
is likely to be less valuable for Invisibles than for Visibles: it is hard
for a potential employer to tell whether a clerk with a Bachelor’s
degree in History is underemployed. It is much easier to identify an

2. This corresponds well with the common wisdom among female managers
that it is unwise to acquire good typing skills, because good typists are inevitably
assigned to do the typing.
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underemployed nurse, teacher, or electrician, since the proper job
assignment for such people is more narrowly determined by their
training. Training for these jobs is likely to carry higher returns for
Invisibles than for Visibles.

PRIVATE AND PUBLIC STRATEGIES FOR REDUCING DISCRIMINATION

Given that discrimination against Invisibles exists, we want
next to consider whether there are viable strategies that either
individual workers or government could use to reduce or eliminate
this discrimination. We also want to consider whether there exist
any private labor contracts that firms might make with members of
disadvantaged groups which would both reduce discrimination and
yield profits for the firm. Some economists argue that when such
contracts exist, firms should be expected to offer them, creating a
force that might work to undermine the discriminatory labor
market equilibrium.

Perhaps the most obvious way for firms and workers to
attempt to eliminate efficiency-distorting discrimination is for
them to agree to a contract that binds the worker to the firm. If the
firm were not threatened with a loss of rents from promoting a
worker, it would have no motive to assign workers inefficiently.
Then, the discriminatory mechanism we have identified would
break down. It is therefore important to ask to what degree can a
worker be bound to a firm.

Even without special measures, there will be some natural
bond between workers and firms emerging from the costs that
workers incur by changing jobs, especially when that involves
moving to a new community. Workers may also feel some degree of
loyalty to a firm, especially just after a promotion. These bonds,
along with the goodwill of employers, help to mitigate the effects we
have described.

In addition, there are ways of strengthening the bond between
a firm and its workers. Pension plans and deferred compensation
plans of various kinds provide incentives for longevity in employ-
ment. Firms may develop a reputation for giving better, more
flexible treatment to employees with long service. Salary schedules
may be set to rise with an employee’s term of employment, a device
that effectively forces an employee to post a bond against quitting.

Creating strong bonds between a firm and its workers, how-
ever, also carries costs. Some job mobility is desirable, for the
purpose of improved matching of workers to jobs or simply because
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of changing individual circumstances, such as marriage, the birth of
a child, or a health problem. Also, an employer who has collected a
bond, for example, by paying low wages to new employees while
paying wages to old employees above their marginal products, has
an incentive to terminate the older employees or to make things so
unpleasant for them that they will quit. These arguments are nearly
identical to ones that are commonly raised in discussions of the
inefficiently low employer investments in training employees,
caused by the inability of employers to retain trained employees
without then immediately raising salaries to the market level.

It is fair to say, then, that some bonding of employees and firms
is possible and desirable, and that this bonding will reduce the
effects of the discrimination we have described by making it
possible for employers to promote able Invisibles without losing all
the rents earned from those workers. However, bonding is imperfect
and incomplete. Certainly, there is no reason to presume that
bonding is so good as to allow firms to eliminate discrimination
against Invisibles.

Next, we turn our attention to how a government intervention
might help to curtail discrimination. In an earlier version of this
paper, we studied quota systems and wage scale interventions and
found them to be ineffective against the kind of discrimination we
have considered, assuming that the government can identify only
members of disadvantaged groups and not who is Invisible within
the groups. The only potentially effective policy that we found—
which combines promotion quotas with wage scales—is discussed
below, together with a private market analogue to that policy.

Consider a policy that combines quotas for the hiring and
promotion of members of disadvantaged groups with a requirement
that the average wage paid to these workers in high-level jobs be the
same as for the advantaged group. Such a policy would alter the
incentives of individual firms in a complicated way. For example, it
may pay a firm to hire a Visible woman executive at a wage
exceeding her productivity in order to bring up average wages for
women managers, while permitting continued discrimination
against Invisible women in low-level jobs. If the affirmative action
program were narrowly applied, for example, only to large govern-
ment contractors, firms might achieve compliance by hiring and
promoting able Visibles from the disadvantaged groups. Such a
tactic would leave the wage paid to each worker unchanged and
would carry no benefit for any disadvantaged workers. However, if
the government program were applied broadly, it would be impossi-
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ble for all firms to adopt such “neutral” tactics, so the labor market
equilibrium would be upset.

How might an effective quota-and-wage-scale policy be
devised? For any fixed distribution of abilities among Invisibles
with education e, there is some assignment of workers associated
with efficient production. Let p*(e) be the efficient proportion to be
promoted, and let w*(e) be the average marginal product associated
with the efficiently promoted group. Consider a policy that man-
dates the assignment of the proportion p*(e) of disadvantaged
workers to high-level jobs with an average wage of at least w*(e).
Then an individual firm’s wage bill cannot be reduced by assigning
workers to jobs inefficiently, so a profit-maximizing firm would
make efficient assignments. In particular, it is an equilibrium for
firms to assign all workers to jobs efficiently, to pay Visibles and
promoted workers their marginal products, and to pay unpromoted
Invisibles their expected marginal products in the job they occupy.

To implement such a policy, the government would have to
know the efficient proportion to promote (p*) and their average
marginal product (w*) when all assignments are made efficiently. If
the government did not know these magnitudes, it would have to
base its policy on guesses about them. For example, it might assume
that average productivities are the same among women and minori-
ties as among, say, white males. Of course, any such assumption
would inevitably be wrong, and inefficiencies would be the result.

Now suppose that the program does set a promotion quota and
wage scale designed to raise the average status and pay of women
and minorities to the same level as for other groups. Suppose, too,
that the labor market moves to a new equilibrium. This equilibrium
still provides too little incentive for Invisibles to acquire unobserv-
able human capital, since the wage paid to those in low-level jobs
does not vary with ability. Even if the government were omniscient
in applying this program, full efficiency could not be reached.
Nevertheless, the quota-and-wage scale program could increase
output per firm and reduce differences in average wages and in
promotion probabilities.

The dynamics® that could result from introducing an efficient
quota and-wage-scale program are particularly interesting. When
first introduced, given the pre-existing promotion policy and result-
ing patterns of human capital acquisition, the average skill level of

3. These are market dynamics in the old-fashioned sense of analyzing short-run
and long-run equilibrium. Our model is purely static.
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the female and minority managers would be less than the equilib-
rium level, so there would be too few qualified Invisibles to fill the
high-level jobs. Resistance and resentment could develop based on
the accurate perception that the initial beneficiaries of the affirma-
tive action policy were unqualified and overpaid relative to their
coworkers. In the long run, however, if the quotas and wage scales
were set properly, the new pay and promotion policies would lead to
more similar patterns of human capital acquisition across groups, so
that the actual productivity of disadvantaged workers would rise.
Thus, in the long run, wages and job assignments would end up
being more nearly in line with ability level.

Part of the interest in the foregoing government program is to
see whether there are any contracts possible in the private sector
that achieve essentially the same equilibrium results. Thus, sup-
pose that firms offer employment contracts that specify a fixed
probability of promotion and an average wage conditional on
promotion. Suppose, too, that the initial distribution of abilities
were the same for Visibles and Invisibles. One equilibrium would be
for all firms to offer Invisibles a probability of promotion p*(e) and
to promise an average wage of w*(e) to those promoted. The
corresponding assignments and the actual wages paid would be
much the same as the one predicted to result from an omniscient
government-imposed quota-and-wage-scale policy.

Contracts such as we have described do not exist in the private
labor market. In part this may be a result of private enforcement
costs, since the contract depends on information concerning the
wages paid to individuals within the firm, which the firm may be
reluctant to reveal. A more fundamental reason is that contracts of
this sort cannot overturn the simpler, but less efficient equilibrium
we have studied above. If a single firm offered such a contract, it
could meet its obligation to promote, say, women or blacks and pay
them well by hiring the ablest Visible women or blacks at the going
wage, without doing anything to improve the lot of its Invisibles. Its
incentives to discriminate against Invisibles are unchanged, and so,
at equilibrium, it would have no advantage in attracting workers. A
firm offering such a contract would not upset the status quo. The
key observation here is that the desired contracts enhance effi-
ciency only if many firms offer them. This is analogous to the
observation that government programs of limited applicability fail
to provide incentives to eliminate discrimination. There is no
market force that would lead all firms to offer such contracts
simultaneously, upsetting the equilibrium.
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Two final possibilities are that Invisibles might seek ways to
become Visible, or entrepreneurs might arise to “sell Visibility,” for
example, by offering to certify individuals’ skills. The attempts by
women’s groups to build networks of professional women indicate
that attempts at enhancing visibility are sometimes made. Employ-
ment agencies, which attempt to match people with jobs, might
enhance visibility for some workers, though such agencies are often
regarded as unreliable evaluators of candidates. Despite these
institutions, it seems clear that substantial differences in visibility
among individual workers persist.

The observation that black society is becoming increasingly
bifurcated into an upper-lower class [Freeman, 1976; Wilson, 1980]
is interesting in the context of our model. It seems plausible to argue
that some blacks are finding ways to increase their visibility
(perhaps enhanced by affirmative action programs, as Freeman
argues), while others remain invisible. Wilson’s [1980] finding that
class is becoming more important than race in determining wage is
also striking in the sense that many of the informal mechanisms for
enhancing visibility (club membership, neighborhood, etc.) are
likely to be more accessible to upperclass blacks. Of course, further
empirical work will be needed to distinguish between our hypothe-
sis of increasing visibility and other explanations of the increasing
bifurcation.

CONCLUSION

We have shown how noneconomic forces arising from segrega-
tion and misperceptions can impinge on the functioning of a labor
market, resulting in discrimination by employers against employees
whose backgrounds, personalities, and connections cause their
skills to go largely unnoticed by potential employers. According to
our theory, employers earn rents on the most talented individual
Invisibles, but they do not earn rents on Invisibles in total. All losses
suffered by Invisibles are “deadweight” losses associated with
improper job assignments and inappropriate human capital acqui-
sition decisions. Unlike Becker’s theory, which holds that discrimi-
nation is efficient but leads to lower incomes for its victims, ours
holds that discrimination causes a loss to society as a whole.

The conclusion that the losses suffered by Invisibles are
deadweight losses has important implications for the politics of
implementing affirmative action programs. In the long run, well-
designed programs will have a neutral effect on firms, since firms



472 QUARTERLY JOURNAL OF ECONOMICS

have no economic interest in perpetuating discrimination. In the
short run, however, firms may be made worse off by aggressive
affirmative action policies, at least until Invisible workers can
acquire the skills needed for their new assignments. Thus, firms are
likely to be most opposed to short timetable programs, but may be
neutral toward more gradual approaches. Similarly, since only
economy-wide changes can be effective for eliminating discrimina-
tion, whereas action directed at individual firms can impose losses
on them, firms can be expected to resist strongly programs that are
narrowly directed.

Three of the predictions of our theory can be evaluated in the
light of the existing empirical literature. First, groups with higher
proportions of Invisible workers will have, on average, lower wages
ceteris paribus. The empirical literature in support of this predic-
tion for blacks and women is substantial. Recent work by Smith and
Welch [1986] and Smith and Ward [1984] indicating that wage gaps
are closing is interesting in this light and may reflect new visibility-
enhancing behavior by these groups.

Our theory also predicts that returns to general education will
be less for invisibles. Again, the empirical literature on this point is
also substantial: both for blacks and women the coefficient on
education in the standard earnings function is less than that of
white males [Smith, 1974; Smith and Welch, 1977; Welch, 1974;
Smith and Ward, 1984; Smith and Welch, 1986]. Again, the gap
appears to be narrowing [Smith and Ward, 1984].

Our third testable prediction is that the within-job variance of
wages of Invisibles will be less than that of Visibles. Empirical
confirmation of this proposition is more difficult to find. Overall,
the variance of black earnings and womens’ earnings appears to be
higher than white male earnings, rather than lower [Smith and
Welch, 1979]. Evidence of within-job variance—the pertinent mea-
sure here—is not currently available so far as we know.

Finally, our theory would predict that visibility-enhancing
strategies, like networking, would increase wages and promotions,
returns to education, and wage variance. Given the differences in
the use of networking both within and across occupations, it may be
possible to evaluate the effectiveness of networking.

Our explanation of the economics of job discrimination is not
intended to be self-contained. Becker’s “taste for discrimination” is
an important factor in societies where prejudice is deep and
widespread and the disadvantaged group is large. But what of the
cases where prejudice is weaker and far from universal? Why are
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market forces then seemingly unable to ensure that women, minori-
ties, and other disadvantaged workers are efficiently employed and
paid their maximal marginal product? We have found that not only
are market forces weakened by the Invisibility Problem, but they
are actually twisted to give employers a motive for discrimination.

APPENDIX: PROOF OF PROPOSITION 1

We need to show that the only wage functions and production
policies consistent with equilibrium are those given by the Proposi-
tion, and that the given wages and policies are an equilibrium. To do
this, we first break the firm’s optimization problem into two parts:
(i) wage cost minimization given the levels x and y of high-level and
low-level labor to be used and (ii) profit maximization by choice of x
and y using the cost function resulting from part (i).

Let W(x,y) denote the minimum total wage cost of acquiring x
units of low-level labor and y units of high-level labor, where the
firm’s instruments are its hiring policy functions m and n, and its
promotion policy functions p and q. Fix the numbers x and y, both
strictly positive. We perform a change of variables to work directly
with the numbers (rather than proportions) of each kind of worker
assigned to each kind of job. Thus, we formulate the mathematical
problem as one of minimizing wage costs by choice of the variables
m(e) and

a(e,n) = n(emn)[1 — p(em)]
b(eﬂl) = n(eﬂ?)p(em)
clen) = m(e)[1 — g(en)]h(nle).

The mathematical statement of the problem is to minimize the
wages:

(A0) ff[(a(e,n) + blen))w(en) + cle,n)wle)] dnde

+ [ [ (m(e)h(nle) — cle,n)) max [w(e), wlem)] dy de,
subject to the constraints,

(A1) J [ atem)laten) + clen)] dyde = «
A2) [ [alemBlem)blen) + mehinle) — clem)} dnde =y
(A3) m(e)h(n|e) — cle,;n) =0 for all (e,n)

(A4) a,b,c,m=0.
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As now formulated, the cost-minimization problem has a linear
objective and linear inequality constraints; it is a continuous linear
program. To prove the optimality of a solution of the specified form,
it therefore suffices to identify dual variables (Lagrange multi-
pliers) A,, A,, u(e,n) for the constraints (except the nonnegativity
constraints) such that the program is primal and dual feasible and
the complementary slackness conditions of linear programming
hold. “Dual feasibility” means that the Lagrange multipliers must
satisfy constraints (A5)-(A9) below. In what follows, we denote the
wage max [w(e), w(e,n)] paid to one who is initially Invisible but is
assigned to a high-level job by M(e,n):

(A5) w(e,n) — N,ale,n) =0 for all (e,n)
(A6) wlen) — Nyalem)Blen) =0  for all (e,5)
(A7) w(e) — M(emn) — Nalen) + Aya(en)Blen) + ulemn) =0

for all (e,n)
(A8) f[M(e,n) — Malen)B(en) — ulem)]h(nle) dn=0
forall e
(A9) A=0, A=0, ulen) =0 for all (e,n).

“Complementary slackness” means that As, Ay, or u(e,n) can be
positive only if (A1), (A2), or (A3), respectively, holds with equality,
and similarly, a(e,n), b(e,n), c(e,n), or m(e) can be positive only if
(A5), (A86), (A7), or (A8) holds with equality.

Market clearing requires that either ale,n) >0orb(em) > 0,s0
by complementary slackness either (A5) or (A6) holds as an equali-
ty. It follows immediately that

w(e,n) = max (\,a(e,n), \,a(e,n)B(e,n)),

which proves that the Visible wage function takes the form given by
equation (4) with f, = X\, and f, = A,.

Next we establish the optimality of the promotion policy for
Visibles. Suppose that some (n,e)-Visibles are hired but not pro-
moted at the optimum. Then alen) > 0, so by complementary
slackness (A5) holds with equality. Given the form of the wage
function established in the preceding paragraph, this proves that

(A10) Aalen) < Nal(en)Bien).

Since g is increasing in 7, using the definition (9) of n* (e), (A10) is
never satisfied when n > n*(e), so all such Visibles are promoted.
Next, suppose that some (1,e)-Visibles are promoted at the opti-
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mum. Then B(e,n) > 0, so (A6) holds with equality, and the
inequality (A10) is reversed. Since £ is increasing in 7, the reverse
inequality is never satisfied when n < n*(e), so no such Visibles are
promoted. Together, the two italicized observations are equivalent
to the promotion policy (6).

For Invisibles, the number of unpromoted (n,e)’s is the left-
hand side of (A3). If any are promoted, then (A3) holds as a strict
inequality, so u(e,n) = 0 by complementary slackness. Then, using
(A7), we have

(A]-l) w(e) - M(eﬂl) - Axa(e’n) + Aya(e,ﬂ)ﬁ(e,”l) = 0'

This cannot hold for n < n*(e) since, for that case, M(e,n) = w(e) and
Ao > \jaf. Similarly, it cannot hold for 5 > n**(e) > n*(e). Thus, no
such Invisibles can be promoted at the optimum. For the converse,
suppose that some Invisible (n,e)’s are unpromoted at the optimum.
Then c(e,n) > 0, and hence (A7) holds with equality. Since u(e,n) =
0, this means that (A11) must hold with the inequality reversed.
However, given the definitions (9) and (10) of n*(e) and n**(e), this
cannot occur when n*(e) < n < n**(e), so all such Invisibles are
promoted at the optimum. Together, the two italicized observa-
tions are equivalent to the promotion policy (7).

Market clearing for the Invisibles implies that m(e) is positive,
and so (A8) holds with equality. This leads, after some algebra, to
the wages (5).

From the form of the solution given above, we see that
w(x,y) = fix + f,y. (The dual prices of (A1) and (A2) are £, and f,
independent of x and y.) Hence, the firm’s problem in choosing x
and y, which is to maximize f (x,y) — w(x,y), leads to the first-order
necessary conditions (8).

Thus, we have shown that (4)-(8) are necessary for equilib-
rium. The proof of sufficiency is easier. To show that (4)—(8)
together with market clearing are sufficient conditions, it suffices to
show that the proposed solution to the firm’s problem is indeed an
optimal one. To show that the wage cost minimization solution is
optimal, it suffices to display values for the dual variables and
verify that the primal constraints, the dual constraints, and comple-
mentary slackness are all satisfied. The values for the dual variables
are given by (A12)—(A14):

(A12) >\x = fl
(A13) Ay =1o
(A14) p(e,n) = max [0, M(e;n) + fra(en) — fralen)Ble,n) — w(e)].
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We omit the verifications. The only difficult one is {A8), which
(using (4)) can be shown to hold with equality for all e.

As noted above, W(x,y) = f,x + f,y. Hence the firm’s problem,
stated below, is concave:

n}alef (x,y) — W(x,y).

The need for positive amounts of labor in both kinds of job (x > 0,
¥ > 0) for production ensures that, at the market-clearing solution,
the firm is at an interior optimum. The first-order optimality
conditions (8) are therefore sufficient as well as necessary.[]
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