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Abstract: We study how diversity evolves at a firm with entry-level and upper-level
employees who vary in ability and “type” (gender or ethnicity). The ability of entry-
level employees is increased by mentoring. An employee receives more mentoring when
more upper-level employees have the same type. Optimal promotions are biased by type,
and this bias may favor either the minority or the majority. We characterize possible
steady states, including a “glass ceiling,” where the upper level remains less diverse than
the entry level. A firm may have multiple steady states, whereby temporary affirmative

action policies have a long run impact. (JEL J71, J41, D20)

The related topics of workplace diversity and of biased hiring and promotion deci-
sions engender impassioned discourse in contemporary American society. Some com-
plain that affirmative action policies lead firms to discriminate against white males.
Others counter that the historic domination of management by white males puts other
groups at a disadvantage, arguing that the underlying nature of the workplace inher-
ently favors those who are from similar backgrounds as their managers. They point to
the fact that in many industries and occupations, women and minorities have moved
only slowly into upper-level positions, despite the fact that the labor pool and lower
levels of the workforce have been diverse for some time.! This phenomenon has been
referred to as the “glass ceiling.”

Some firms have made active efforts to reshape themselves, instituting affirmative
action programs and hiring diversity managers. For example, IBM is known for its
affirmative action program, while American Airlines, AT&T, Colgate-Palmolive Corp.,

DuPont Corp., and Pacific Bell have instituted diversity programs.? Other firms ag-



gressively fight external constraints on their staffing decisions. It is difficult to reconcile
this heterogeneity among firms without specifying why firms care about diversity.
This paper develops a model to analyze the relationship between the diversity of
a firm’s upper level and its internal promotion policies. We consider the dynamic
problem faced by a firm in choosing which of its lower-level employees to promote as its
existing upper-level workers retire. Employees are characterized by an initial ability for
upper-level work and by a type, which can be interpreted as gender, ethnicity, cultural
background, personality type or even skill set (e.g. operations versus marketing skills
for managers, theorists versus empiricists for academics). We assume that the lower
level is split evenly between two types. We refer to the type that has most of the
upper-level positions as the “majority” and the other type as the “minority.”
Employees in our model augment their initial ability by acquiring specific human
capital in mentoring interactions with upper-level employees. We interpret mentoring
broadly, including activities such as information sharing, informal teaching, or career
advice provided by more senior workers. A critical assumption in our model is that
mentoring is “type-based” in that an entry-level employee acquires more human capital
from mentoring when the firm has more upper-level employees who match her type.
Type-based mentoring is consistent with evidence from a variety of sources. Psy-
chologists and sociologists have documented that mentoring relationships within firms
are more likely to form between members of the same group.® Herminia Ibarra (1992)
demonstrates that the structure of social networks depends on gender and race. More
generally, communication, and thus mentoring, may be more natural and more ef-
fective when people share common interests (such as sports), cultural experiences,
language, or when people have significant interactions in a community outside the
workplace.* Type-based mentoring has also been highlighted in accounts of profes-

sional partnerships. For example, a National Law Journal article® reported, “Despite



women’s progress, the partnership ranks are 86.4% male. This puts women at a disad-
vantage when it comes to mentoring, the most important factor in becoming a partner.
Often it’s harder for women to find a mentor, because the massive majority of partners
are men, and men tend to be more comfortable mentoring other men. Rainmaking and
client development—skills typically learned from a mentor—are keys to partnership.”®

We show that type-based mentoring has significant and sometimes complex effects
on optimal promotion policies and on the evolution of diversity at a firm. The direct
effect of type-based mentoring is that entry-level employees of the majority type acquire
more human capital, and thus firms who base promotions solely on ability promote
more majority employees. However, since upper-level diversity affects a firm’s profits
through the mentoring of future workers, the optimal policy of a far-sighted firm will
generally involve promoting workers who do not have the highest ability in order to
influence the evolution of diversity over time.

Our approach suggests that observed differences in promotion decisions result from
(i) true productivity differences, which arise (partly) as a result of a firm’s past promo-
tion decisions, and (ii) what we call bias in promotions, that is, a decision to pass over
some workers with higher ability as part of a long-term plan to move to a desired level
of diversity. While much of the political debate about affirmative action and discrim-
ination centers on issues of fairness in the evaluation of individual workers at a given
point in time, our model suggests that there are important efficiency considerations
as well in that firms can benefit from considering today’s promotion decisions as an
investment in future mentoring.

An important question is whether far-sighted firms benefit from increasing or de-
creasing diversity. In our model, the opportunity cost of a homogeneous upper level is
an inability to take advantage of the scarce talent of entry-level minority employees.

Since minorities receive relatively little mentoring, even a minority with a very high



initial ability may be passed over in favor of a less initially able, but better mentored,
majority type. Formally, we show that the scarcer is initial ability (i.e. the faster the
initial ability of each type of worker diminishes in the number of that type promoted),
the more the firm shifts the bias toward the minority type. Consistent with this anal-
ysis, the desire to exploit the talents of an increasingly diverse labor market is often
cited by firms that actively promote workforce diversity.’

In general, we find that the optimal bias need not favor the minority, even if there
are decreasing returns to having more mentors of a given type. Because majority
employees are better mentored, their promotion rates can be higher than those of
minorities, leading the firm to care more about the effective mentoring of majority than
minority employees. As a result, a profit-maximizing firm will only bias its promotions
to favor increased diversity if there are sufficiently decreasing returns to mentors of a
given type. The extent of decreasing returns required to trigger a bias for the minority
depends on the scarcity of initial ability, the retirement rate and the importance of
mentoring.

After characterizing the optimal bias, we consider the effect of type-based mentoring
on the long-run level of diversity. We show that diversity of the upper level converges
to a steady state, which can range from full diversity to complete homogeneity. Our
model can exhibit a glass ceiling phenomena, whereby an initially homogeneous man-
agement partially diversifies, but the “invisible barrier” of type-based mentoring stalls
the progress of minorities before the diversity of the upper level mirrors the lower
level. While in some cases there may be a unique long-run level of diversity, type-
based mentoring can naturally lead to multiple steady state levels of diversity because
the gains of minorities are self-reinforcing. As minority representation increases in the
upper level, the mentoring disadvantage faced by new minority employees decreases,

making it more attractive to promote them. As a result, short-run pressure on a firm



to diversify can have long-lasting impact by moving the firm from one steady state to
another.

Our model assumes that the lower level of the firm is heterogeneous. This assump-
tion highlights the central tradeoff in the model: homogeneity increases the produc-
tivity of majority mentoring, but imposes an opportunity cost when the firm passes
over scarce minority talent. This model is well suited to address the empirical question
of why the upper levels of firms remain homogeneous even when the lower levels are
much more diverse. However, it remains to consider when lower-level heterogeneity is
consistent with type-based mentoring. In Section I, we discuss a variety of (unmod-
elled) labor market frictions that could give rise to such heterogeneity, and in Section
V we discuss an extension of the model where lower-level diversity is an equilibrium
outcome.

Our paper differs from previous theoretical work on discrimination (e.g. Kenneth
Arrow, 1973; Stephen Coate and Glenn Loury, 1992; Bradford Cornell and Ivo Welch,
1996; Asa Rosen, 1997) in several ways. First, prior work is best suited for under-
standing discrimination in hiring rather than in promotion decisions. For example, the
assumptions of incomplete or asymmetric information about worker abilities that un-
derlies much prior work are less palatable when an employee has been with a firm for a
long period of time. Second, prior work does not consider dynamically optimal policies.
Finally, most studies do not unravel the forces which lead to discrimination within a
firm, and all prior work deals with a one-on-one relationship between the worker and
the firm. None formalizes the idea that the current diversity of a firm affects the career
paths of new employees.®

An important policy implication in the received literature is that affirmative action
policies can actually impede the progress of minorities by reinforcing beliefs that mi-

norities are less qualified (Coate and Loury (1992)). Here, we show that affirmative



action may increase diversity in the long run by inducing the firm to shift from one
steady state level of diversity to another. It is important to recognize, however, that
our formal analysis involves optimizing behavior without externalities, and hence there
are no inefficiencies. Unless the social welfare function includes a taste for diversity,
our results do not motivate government constraints on the promotion decisions of firms,
such as the short-run pressure for diversity just described. Of course, there are a vari-
ety of reasons that a society might care about the diversity of firms. For example, the
firms or the agents responsible for promotions might discount the future excessively,
perhaps due to agency problems. Further, as we discuss in Section VI, firms may not
internalize the effect of their promotion decisions on the incentives of workers to acquire
human capital.’

The paper proceeds as follows. We introduce and discuss the formal model in Sec-
tion I. Section II characterizes when the optimal bias favors diversity or homogeneity.
Section III analyzes how diversity evolves over time. Section IV discusses the empirical
implications of the model and provides comparative statics results. Sections V and VI
discusses two extensions to the model: a labor market for entry-level employees, and

ex ante human capital acquisition. Section VII concludes.
I. The Model

A single firm employs a continuum of upper-level and lower-level employees.'® We
normalize the measure of upper-level employees to 1. There are two types of employees,
labeled A and B. The proportion of upper-level employees of type A in period ¢ is
denoted m‘. In each period a proportion r € (0, 1] of the upper-level employees retire
and must be replaced. Retirement rates are uniform, meaning that rm! workers of type
A and r(1 — m') workers of type B retire in period t. We will typically treat A as the

majority and B as the minority in our exposition (i.e., m’ > 1).
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The firm operates an internal labor market in which retiring employees are replaced
from the lower level, which has an equal number of A’s and B’s. With this assumption
we introduce a cost of upper-level homogeneity which we believe to be quite general:
homogeneous firms bear the opportunity cost of passing over talented workers of the
opposite type within their organization. There are numerous reasons why the lower
levels of organizations are diverse despite type-based mentoring (which introduces a
benefit to segregating entry levels by type). For example, firms generally differ in their
locations, cultures, and skill requirements, and thus workers may have firm-specific
preferences and skills which make it beneficial for a diverse group of employees to work
at the same firm. Search costs might reinforce the effects of firm-worker matching.
Further, in the present legal and political environment, a variety of non-market forces
create pressure for diverse lower levels.!’ Finally, as discussed in Section V, partial
diversity of the lower level can arise in equilibrium even without labor market frictions.

We assume that there are at least r entry-level workers of each type and that the two
pools of lower-level workers are symmetric in their initial abilities. Member 6 € [0, 7]
of a pool of entry-level workers has an initial ability x(#), which represents the surplus
gained by the firm when worker 6 takes an upper-level position.' The function z(f)
is assumed to be nonincreasing. Thus, the quality of the marginal worker from each
pool (weakly) decreases as the firm digs deeper into that pool, representing scarcity of
ability for upper-level work. Such scarcity may be especially relevant for jobs in the
service sector, jobs requiring education and specialized skills, jobs where “stars” are
important (such as academics, entertainment, and sports), and high-level management
positions in firms.

A worker’s type and initial ability are observed by the employer. Each entry-level
employee gains additional (firm-specific) skills required for upper-level work through

mentoring, represented by the function (), which depends on the proportion of upper-



level employees with the same type.'® This mentoring function is assumed to be in-
creasing and continuously differentiable. A promoted worker makes an overall (lifetime)
contribution to the firm’s profit that depends on her type, her initial ability and the

composition of the firm when she is promoted:'*

sa(@,m) = z(0) 4+ au(m) and

sp(@,m) = z(0)+ au(l —m),

where « parameterizes the importance of mentoring relative to initial ability. We
denote by z* € [0,7] the measure of the promoted employees in period ¢ who are of
type A; r — z' are then of type B. The firm’s per-period profit function is the total

surplus generated by its new upper-level employees:

m(m, z):/ SA(H,m)dH—i—/ sp(0,m)deb.
0 0

The firm seeks to maximize the discounted sum of its per-period profits by choosing a

sequence of promotion policies (2!, 22, ...) to solve the following maximization problem:

(21,22,...

V(m) = max )Z(?tw(mt, 2")
=0

s.b. mt = (1 —r)ymt + 2,
2t € [0,7] and m® = m.
Given a value function (which is established to be well-behaved for our model in

the Appendix), we can define the optimal policy correspondence by

2*(m) ={z € [0,7]|V(m) =n(m,2) + 6V(z + (1 — r)m))}.

We are interested in how m' evolves over time and in how the firm biases its promo-

tions. We define the unbiased (or myopic) promotion policy 2YZ(m) implicitly from
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the equation

UB UB

SA<Z 7m):SB<T_Z 7m)7

which equalizes the contribution of the marginal promoted employee of each type.'

We can now define the bias in the firm’s optimal promotion policy as
b(m) = 2YB(m) — z*(m).

A positive bias b(m) > 0 is then a bias in favor of type B.!9

Given the promotion policies zV? and 2*, we can define transition functions MY?(m)
and M*(m) which give the state achieved in period ¢ + 1 as a function of the period ¢
state, m:

MYP(m) =m(1 —r) + 2Y2(m).
M*(m) = {m/|m' = (1 — r)m + z, where z € z*(m)}.

Figure 1 plots the surplus functions, s4(0, m) and sz(6, m), for an example. Since
type A is the majority (m =.9), s4 is greater than sp by the amount of the mentoring
differential, in this case p©(.9) — u(.1). When unbiased promotion policies are used,
by definition, the surplus of the marginal promoted employee is the same across the
worker types, so that the firm promotes mostly type A workers. In this example, the
optimal bias is positive, so that when the optimal promotion policy is used, fewer type
A workers are promoted than with an unbiased promotion policy, and the marginal
type A worker is better than the marginal type B worker.

Note that it is possible to reinterpret our model as applying to hiring rather than
promotion decisions. Then the “upper level” is the firm’s whole workforce, and the
“lower level” is the pool of applicants. The key assumptions are that the productivity
of new hires depends on the proportion of more senior workers with the same type and

that there is a diverse applicant pool. Under this interpretation, our results characterize



the firm’s optimal hiring policy and the evolution of the diversity of the firm’s entire

workforce.
II. The Optimal Promotion Policy

We begin our analysis by characterizing the direction of the optimal promotion
bias. As a building block, we first characterize the effect of diversity on the profit of
a firm which lives for only one period. The one-period analysis highlights the critical
trade-off between maximizing the mentoring gain for one of the applicant pools and
exploiting the scarce initial talent in both pools.

The optimal policy a firm that lives just one period (i.e. ¢ = 0) is unbiased pro-
motions (2Y?(m)), since the firm does not care about future mentoring performed by

promoted workers. The profit of such a firm is then

Suppressing the dependence of 2Y? on m, we can rewrite this as follows:

UB UB

w8 (m) = 2"Pau(m) + (r — 2"P)ap(l —m) + /OZ x(6)df + /OT_Z x(0)do.

By the envelope theorem, the effect of a change in the initial level of diversity is
given by:

(2) %T(UB(TR) =2"Pap'(m) — (r — 2YB)ap/ (1 — m).

Increasing the initial proportion of type A workers leads to an increase of au'(m)
in the mentoring received by the zY? type A workers who are promoted, as well as
a corresponding reduction of au/(1 — m) for the r — z2VP type B workers who are
promoted. Thus, the sign of drV? (m) /dm depends on the curvature of the u function

as well as the relative proportions of type A and B workers promoted.
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If the mentoring function is concave, then u/(1 —m) > p/(m), and increases in
diversity (i.e. decreases in m) increase the mentoring of minority employees more
than they reduce the mentoring of majority employees. However, since the mentoring
function is nondecreasing, majority types receive more mentoring than minority types,
and a myopic firm promotes more of the majority (A) types than the minority (B)
types (VP > r/2 > r — 2UB); thus, profits are more sensitive to the mentoring of A
types than B types.

As a result, the firm’s profit increases with the diversity of its upper level only if
the mentoring function is concave and the degree of concavity is sufficient to overcome
the larger weight placed on mentoring outcomes for majority workers. We shall say
that sufficient concavity (SCV) holds at m > 1 if L7V (m) < 0, that is, if

r — zYB(m)

(' (m) < ZUB—(m)'u,(l —m). (SCV)

Further, we say that sufficient concavity holds everywhere (SCV everywhere) if SCV
holds for all m > % Similarly, we shall say that sufficient concavity holds nowhere
(SCV nowhere) if SCV fails (with a strict inequality) for each m > 1.

Now consider a firm that lives three periods. In the second period, the bias favors
the minority if and only if SCV holds: SCV determines whether having more minority
workers in the final period increases or decreases profits in that period. However, the

problem for the firm in the first period is more subtle. A critical feature of our setting

is that
92
omoz

m(m,z) = ap'(m) + ap' (1 —m) > 0,

so that in any period the returns to having more of some type in the upper-level are
increasing in the promotion probability of that type. This effect reinforces the bias
as we move back from period 2 to period 3. Suppose that SCV holds everywhere, so

that the period-two bias favors the minority. Since more minorities are promoted in
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the second period than would be with unbiased promotions, the firm biases for the
minority (and more so than if the horizon were only one period). Incorporating this
logic into an inductive argument, we can show that the characterization of the one-
period profit function carries over to our infinite horizon model, yielding unambiguous

predictions about the direction of the optimal bias.

Proposition 1 (i) If SCV holds everywhere, then the value of the firm is increasing
with the level of diversity (dV/dm < 0), and the optimal promotion policy is biased
in favor of the minority for each m. (i) If SCV holds nowhere, then the value of the
firm is increasing as the upper level becomes more homogeneous (dV/dm > 0), and the

optimal promotion policy is biased in favor of the majority for each m.

In many settings, we expect that the mentoring function should exhibit decreasing
returns (i.e. p is concave). In its most literal sense, mentoring refers to a voluntary
relationship between a more experienced employee and a new hire. An increase in the
proportion of upper-level employees of a given type may allow lower-level employees
who would otherwise be unmatched to find a mentor (or a more appropriate mentor).
The first minorities in the upper level yield high returns by providing mentoring to
those who would not otherwise have received it. At higher levels of diversity, additional
upper-level minorities simply provide somewhat better mentoring possibilities to those
who would have been mentored anyway. This suggests decreasing returns to mentoring
as diversity increases.

However, Proposition 1 shows that diminishing returns are not sufficient for the
optimal promotion policy to be biased in favor of the minority type. Even with de-
creasing returns, a firm may still bias its promotion decisions in favor of majority-types,
because they make up the bulk of those promoted due to their advantage in the mentor-

ing process. Consequently, our model is consistent with heterogeneity in firm attitudes
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towards diversity even under decreasing returns. Section IV characterizes how SCV
depends on other exogenous elements of the model, such as the scarcity of talent and
the retirement rate.

There are, of course, functional forms for which SCV holds in some regions but not
others. Then, it is possible that the firm biases in favor of the majority for some values
of m and in favor of the minority for others.

Example 1: Suppose p(m) =m!, x(#) =1—6, r = .3, and let § take on one of the
values {0,.3,.95}.

Figure 2 plots the one-period value function, 7V#(m), for m > 1 for Example 1.
Note that profits increase with diversity except when m > .927. Figure 3 graphs the
unbiased promotion rate (V%) for type A applicants as well as the optimal promotion
rates for 6 = .3 and 6 = .95. The bias in favor of type B workers, b(m;0), is the
difference between the unbiased promotion rate (§ = 0) for type A’s and the biased
promotion rate.

Figure 3 shows that for 6 = .95, the firm always biases in favor of the minority;
despite the fact that the one-period value function is increasing near 1, the firm finds it
worthwhile to bias promotions towards full diversity, which maximizes the one-period
profit function. In contrast, if 6 = .3, the firm’s optimal policy is to bias in favor of
the majority in the region [.93,.96], and in favor of the minority elsewhere. Thus, even
within a single firm, attitudes towards diversity will change with the initial conditions.
We will further discuss the dynamics of this example in the next section.

Before proceeding, we pause to observe that the dependence of profit on diversity
identified in Proposition 1 has implications not only for promotion decisions, but also
for any investment decision or organizational design decision whose impact varies by
type. For example, the relationship between diversity and profits affects a firm’s will-

ingness to build a strong corporate culture that favors the development of the current
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majority type.
ITI. The Dynamics of Diversity

We now analyze the evolution of diversity at our firm. We are interested in three
questions: What is the effect of bias on the level of diversity? Is there a glass ceiling?
To what extent does history matter?

We begin with some definitions. As our focus is on long-run outcomes, it is useful to
define a steady state level of diversity ms, such that the measure of retiring A managers
exactly equals the measure of type A’s that are optimally promoted: rmgs € z*(my).
Figure 3 graphs the “retirement function” R(m) = rm and the promotion policy z*(m)
for Example 1 with 6 = 0,.3 and .95. Each crossing of the retirement and promotion
functions represents a steady state. Thus, {.5,.936,1} are steady states when § = .3.17
We refer to a steady state which is always reached from a neighborhood surrounding
it as a stable steady state (e.g. the points {.5,1} when § = .3).!"¥ Let S* be the set
of stable steady states under the optimal promotion policy and let SYZ be the set of
stable steady states with myopic promotions. We show in the Appendix that the level
of diversity always converges to a stable steady state with either optimal (biased) or
unbiased promotions, so that both SYZ and S* are nonempty.

Type-based mentoring causes the diversity of the firm to change over time in po-
tentially complex ways even when promotions are unbiased. Hence, it is useful to
decompose the effect of type-based mentoring on the dynamics into its direct effect on
the unbiased promotion rate, and its indirect effect on the optimal bias.'”We there-
fore begin with results related to the stability of full diversity and the existence of
multiple steady states under unbiased promotions. In general, our model is consistent
with an arbitrary constellation of stable steady states;*’however, with some additional

structure, it is possible to provide sharper predictions.
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Proposition 2 With unbiased promotions: (i) Full diversity is a stable steady state if
and only if the asymmetries created by type-based mentoring are small relative to the
scarcity of talent in the neighborhood of full diversity: 1 € SUB < ap/(3) < —ra/(%).
(it) If 1" (m) > 0 ¥m and z(0) = k — 0, then SU8 C {0, 3,1}; and if 4/""(m) <0 Vm

and z(0) = k —~0, then SY8 = {m,,1 —m,} for some m; > 1.

We now turn to the dynamics under optimal promotions. A final definition is useful

for identifying the effect of the optimal bias on the evolution of diversity.

Definition 1 Consider two sets of stable steady states, S1 and Sy. We say that Sy is

more diverse than S, if

b
}.

N —

1
min{m|m € Sy, m > 5} > min{m|m € S, m >

N —

1
max{m|m € Sy, m > 5} > max{m|m € S1, m >

Proposition 3 (i) If SCV holds nowhere, then SUP is more diverse than S*, and full
diversity is never a stable steady state (+ ¢ S*). (ii) If SCV holds everywhere, then S*

SUB

is more diverse than and full diversity is a stable steady state if ap/(3) < —ra/(%).

What is the impact of bias on diversity? Not surprisingly, a bias which favors the
majority (as when SCV holds nowhere) increases long-run diversity, while a bias in
favor of the majority (as when SCV holds everywhere) decreases long-run diversity.
As a result, public policies which seek to force firms to use a “type-blind” promotion
policy can have ambiguous effects.

We say that the firm has a glass ceiling whenever, in the long run, the upper level
is not as diverse as the (fully diverse) lower level. From Proposition 3 (i), we know

that full diversity is never a stable long-run outcome when the bias favors the majority.
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Then, firms which start with homogeneous management may diversify somewhat, but
the progress of minorities always stops short of full diversity. Conversely, when the bias
favors the minority (Proposition 3 (ii)), full diversity is a possible long-run outcome,
as long as the asymmetries created by type-based mentoring are not too large relative
to the scarcity of talent.

To what extent does history matter for the firm? For extreme values of a there is

a unique long-run level of diversity whatever the historically given initial conditions.

Proposition 4 For a sufficiently large, the unique long-run stable steady state entails
a homogeneous upper level (S* = {0,1}). As a approaches 0, each stable steady state

121
approaches .

When mentoring is unimportant (a small), the scarcity of talent and the uniform
retirement rate pushes the firm towards full diversity. Conversely, when mentoring is
important (« large) the upper level is necessarily dominated by one type. Then, history
determines which type is in dominant, but not the level.

For intermediate values of «, interior stable steady states may arise, and more im-
portantly, there may be multiple steady state levels of diversity. We saw in Proposition
2 (ii) that type-based mentoring may lead to multiple steady states with unbiased pro-
motions; multiple steady states can arise with optimal promotions as well, as illustrated
in Example 1 with 6 = .3. Intuitively, multiple steady states may arise because the
level of minority advancement tends to be self-perpetuating: with few minorities in
management, minorities are poorly mentored and hence few are promoted.

When there are multiple steady states, short-lived pressure on a firm to diversify
(e.g. from legislation or other forms of social pressure) can have a long lasting impact on
the level of diversity. When pressure pushes diversity above a critical mass point,*?the

gains of the minorities are self-reinforcing even if the pressure is removed. Thus, history
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determines the level of long-run diversity. In Example 1 with 6 = .3, a firm that starts
with a homogeneous upper-level stays there, unless it is forced to promote enough
minorities so that m* < .936, in which case convergence is to full diversity.

Our theory predicts not only that the level of diversity changes over time at a firm,
but that the attitude towards diversity (i.e., the direction of the bias) changes as well.
In Example 1 with 6 = .3, a firm starting just to the left of the critical mass point
m° = .936 initially biases promotions in favor of the majority. Over time, however,
diversity still increases because the optimal bias and type-based mentoring are not
sufficiently strong to overcome the greater retirement rate of the majority type. As m!
falls, the optimal bias shifts and eventually favors minorities.??

We close our discussion of dynamics with a second example that uses a “critical
mass” mentoring function, which is first convex and then concave, so that mentoring
is relatively ineffective until the minorities reach 20% of the firm.?*

Example 2: pu(m) = 0 for m < .2, y(m) = .15+ .1(m — .2)!! for m > .2, r = .3,
6=.3and z(d) =1—90.

Figure 4 graphs this mentoring function.?> In this example, there is a glass ceiling
and multiple steady states, even though per-period profits are maximized at full di-
versity. Figure 5 graphs the evolution of diversity in this example from a variety of
starting points. Starting from homogeneity, minorities make some initial progress into
the firm, yet there is a glass ceiling: they never reach a level of representation above
10%, even if the firm starts out with up to 20% minorities. On the other hand, if
external pressure pushes minorities beyond the critical mass of 20%, convergence is to
full diversity. The region of increasing returns in the critical mass mentoring function
strengthens the general tendency for minority gains to be self-perpetuating and hence

for history to matter.
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IV. Empirical Implications of the Model

We now develop the empirical implications of our theory. Section IV.A identifies
the exogenous parameters which lead firms to prefer diversity, and thus favor minority
groups in their optimal promotion policies. Section IV.B derives comparative statics

for long-run levels of diversity.
A. Factors Influencing the Promotion Bias

Section II linked a firm’s attitude towards diversity to the curvature of the mentoring
function, and more specifically to the SCV condition. Any factor that influences the
unbiased promotion policy has an impact on whether SCV holds, and thus on the sign
of the optimal promotion bias. In this section, we focus on the effects of the retirement
rate r, the importance of mentoring «, and the scarcity of initial ability.

We parameterize the scarcity of initial ability by v, where an increase in + makes
the initial ability function x steeper. Formally, we assume that z(z;7v) — z(r — z;7)
is nonincreasing in vy for z > £. Thus, the higher is v, the greater is the cost (in
terms of lower average initial ability of promoted employees) of deviating from the
policy of promoting an equal number of each type. The linear initial ability function
x(0;7) = k — 70 satisfies this requirement.

Proposition 5 identifies the effects of a, r, and « on both the unbiased promotion

policy and on “=7VB(m), whose sign determines whether SCV is satisfied.

Proposition 5 For m > %, (1) The unbiased promotion rate, zV%(m;a,~,71), is (a)
nonincreasing in vy; (b) nondecreasing in «.
(it) =7V (m; o, 7, 7) is (a) nonincreasing in ~; (b) nondecreasing in o; and (c) non-

increasing in r whenever x(0;v) = k — 0 and p is concave.
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An increase in the scarcity of initial ability () makes it more likely that the firm
biases for the minority. As scarcity rises, it becomes more costly to promote dispro-
portionately from the majority pool. The more minorities promoted with the unbiased
policy, the more likely it is that a myopic firm (and, by Proposition 1, a forward-looking
firm) benefits from having a diverse upper level. Industries where scarcity is impor-
tant include those which require specialized skills and experience, such as high-level
management, as well as industries where “stars” are important, such as academics.

Conversely, the greater the importance of mentoring («), the more majority em-
ployees are promoted by a myopic firm, since their mentoring advantage is larger, and
thus the less likely is the firm to bias for the minority.?® Industries where mentoring is
likely to be important relative to initial ability include services, law, academics, indus-
tries where networking and information sharing play an important role, and industries
where apprenticeships are important components of training. In contrast, mentoring
will be less important in industries where jobs are well-defined, require few specialized
skills, and involve little information sharing.

An increase in the retirement rate r has an ambiguous effect on the sign of the
optimal bias. As turnover increases, the firm generally promotes more workers of both
types, but long-run diversity depends on the proportion of minorities who are promoted.
Suppose that the mentoring function is concave. Then, the direction of any change
depends on the curvature of the initial ability function. When the initial ability function
is linear, an increase in turnover increases majority and minority promotions by the
same amount. But since there is a higher marginal return to minority mentors, this
change makes it relatively more attractive to promote minorities. Industries with low
turnover at the senior level relative to the size of the firm might include law, academics,
businesses organized by partnership, and large bureaucracies; high turnover occurs in

many high-technology industries, as well as intermediate levels of hierarchies.
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B. Factors Influencing Long-Run Diversity Levels

We now explore the extent to which the comparative statics in the previous section
apply to long-run levels of diversity. Since it may be difficult to directly observe
the direction of the promotion bias, the results in this section may be more useful
for interpreting observed patterns of diversity in firms. We take a local approach to
comparative statics, in that we look at the effect of small changes in a parameter on a
given steady state.?” Large changes in a parameter can alter the set of steady states,
and hence are harder to analyze. Despite the fact that the local approach is somewhat
restrictive, we still find that several of our results from Proposition 5 must be qualified
when applied to long-run diversity levels.

Most of our results follow from the First Order Conditions (FOC) for an optimal
promotion policy at a stable steady state:

1

Lemma 1 For all m, # 5 which are stable steady states, there is a unique optimal

promotion policy, z*(m,). An interior steady state my ¢ {0, 3,1} satisfies the following

first order condition

0 0

0
FOCS(mS) = —W(ms, ZS) + m%

0z

m(ms, zs) = 0, where zs = rms.

That is, the return to promoting more majority type workers today is balanced
against the (weighted) return to having a lower level of diversity in the next period.

Proposition 6 identifies the main comparative statics results.

Proposition 6 FEach stable steady state ms > % 18:

(i) Nonincreasing in response to a small increase in 7.

(ii) Nonincreasing (nondecreasing) in response to a small increase in 6 when SCV holds
everywhere (nowhere).

(iii) (a) Nondecreasing in response to a small increase in «, when SCV holds nowhere,
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(b) Nondecreasing in o when 6 is sufficiently small,
(iv) (a) Nonincreasing in response to a small increase in r when SCV holds everywhere
and z(0) = k —~0. (b) Nonincreasing (nondecreasing) in r if 0zY8 /0r < (>)m, when

0 1is sufficiently small.

We now look at the intuition for each of the comparative static results, as well as
some of the implications. In developing the intuition it is useful to note that M*(m) =
MVB(m) — b(m), so that the effect of a parameter can be decomposed into its direct
effect on the unbiased dynamics and an indirect effect due to changes in the optimal
bias.

Proposition 6 (i) shows that long-run diversity increases with (small) increases in
the scarcity of ability. By Proposition 5, the direct effect of an increase in scarcity is
an increase in the unbiased promotion rate for minorities. There is also an indirect
effect: when the firm anticipates promoting more minorities in the future, it cares more
about their mentoring and hence the bias moves towards the minority. Thus, both the
direct and indirect effects support an increase in diversity.

Although we do not formally model asymmetries in initial ability between types,
it is straightforward to analyze asymmetries using this result. If the initial ability of
one type becomes less scarce, the promotion rates and bias shift in favor of that type.
One implication is that the entry of more women and minorities into the workforce will
cause firms to shift their optimal bias towards these groups. Another implication is
that in a multi-level organization, diversity might fall in higher levels of the hierarchy.
This follows because inequities in one level will lead to lower promotion rates for the
disadvantaged type, and thus inequities at one level will be reinforced at the next higher
level. This is consistent with the evidence cited in the introduction about the glass

ceiling, as well as Bartlett’s (1997) description of diversity in the economics profession.?®
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Now consider the effect of changes in the discount rate. As ¢ increases, the firm is
more willing to bias promotions to improve future mentoring. Hence, the effect of a
change in ¢ depends on the direction of the optimal bias. If the bias favors the minority
(majority), then diversity increases (falls).

As an application of this result, suppose that the owners of the firm have a larger
discount rate than do the managers who make promotion decisions. In practice, this
type of agency problem might arise because managers take into account the fact that
they will leave the firm (or at least their current job) with positive probability in
the future. Then, a firm with a mentoring function which is SCV everywhere may
have a suboptimal level of diversity. Inefficiencies of this kind are consistent with the
observation that many firms have internal rules or policies which restrict decisions
about diversity in hiring and promotion.?? Furthermore, since such agency problems
may exist even in top management, shareholders may wish to constrain the decisions
of top management about diversity.?’

The effect of a small increase in the importance of mentoring can be ambiguous
because the indirect effect can oppose the direct effect. The direct effect of an increase
in « is that more majority types are promoted by a myopic firm. In terms of the
indirect effect, this will further tend to shift the optimal bias of a forward-looking
firm towards the majority. However, any increase in the importance of mentoring also
makes the firm more willing to bias promotions (in either direction) to optimize future
mentoring. If the bias is for the majority (as when SCV holds nowhere), then the
two indirect effects work in the same direction, and diversity unambiguously falls with
a. Similarly, if ¢ is sufficiently small, the optimal bias is small, and the direct effect
dominates. Since for sufficiently large ar, SCV holds nowhere, shifts when « is already
large should unambiguously decrease diversity.

The direct effect of a change in r is already ambiguous, as we saw in Proposition 5.
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Of course, for 6 small, the direct effect dominates. In general, increases in r make the
firm more willing to bias promotions (in either direction) since current promotions have
an immediate and large effect on diversity. Thus, even when the initial ability function
is linear (and thus faster turnover increases the returns to minority promotions under
the unbiased policy), unambiguous predictions about steady states follow only when
the bias favors the minority.

Although these results provide predictions about the link between exogenous fea-
tures of the environment and patterns of diversity, they also require some qualification.
First, note that the results for o and r require additional assumptions: the parameters
affect both the unbiased promotion rates and a firm’s willingness to bias promotions.
On balance, though, it seems plausible that diversity should be lower in industries
where mentoring is very important, and higher in high-turnover industries (if the men-
toring function is sufficiently concave). A second issue is that, as in any model with
multiple steady states, it can be difficult to draw inferences from cross-sectional obser-
vations. Two firms with the same technology operating in similar labor markets can
potentially have very different levels of diversity, depending on their histories. These

firms might also have very different attitudes towards diversity.
V. Markets for Entry-Level Workers

Our model abstracts from labor market considerations to focus on the evolution of
diversity at a single optimizing firm with a given level of diversity among its entry-level
workers. In reality, the diversity of a firm’s entry level is endogenous. An important
question is then whether lower-level diversity is consistent with our assumption of type-
based mentoring. Our working paper (Susan Athey et al, 1998) considers a simplified
extension of the model to include two myopic firms and a competitive labor market for

entry-level employees. We now briefly outline the main insights from this extension.

23



We find that there may be entry-level diversity when both firms have the same
majority type, even if their existing levels of diversity may differ. Then, both firms
want to hire the same type, but the less diverse firm is more effective at mentoring
them. Despite this asymmetry, each firm may end up with a diverse lower level,
because there are decreasing returns to hiring the majority type. To understand the
source of decreasing returns, observe that the more majority workers a firm hires, the
more intense the competition for promotion and the lower the probability that any
given majority worker is promoted. Since firms are trying to maximize the ability of
promoted workers, the declining promotion probability for majority workers leads to
decreasing returns. Like any scarce resource with decreasing returns, it can be optimal
to share that resource across firms, which in our case means diverse entry levels.

Heterogeneity of firms (for example, in location, culture, or specialty) also tends
to support entry-level diversity. We find in our working paper that the addition of a
productivity benefit (unrelated to type or ability) from matching firms to workers leads
to even stronger results. We allow half of the workers to be more productive at firm
1 by an amount ¢ > 0 (observable prior to the hiring decision), while the other half
of the workforce is more productive at firm 2 by the same amount c¢. For any ¢ > 0,
we find that the entry level is fully diverse if the initial diversity levels of the firms are
sufficiently similar.

Of course, competition could yield segregated outcomes for some parameters, in
particular if the majority type differs across firms. In practice, we do sometimes observe
segregated outcomes. Construction companies in some U.S. cities are dominated by
a particular ethnic group. Some academic disciplines have large representations from
particular nationalities, and gender integration is surprisingly heterogeneous across
disciplines, even within the sciences.

In summary, the extension suggests that the insights of our single-firm model may be
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most applicable in industries where one type has historically dominated the industry
and the existing firms differ in some way. In such industries, if the firms start out
sufficiently similar and the discount rate is sufficiently low, our single-firm analysis will

apply to the multi-firm problem without modification.*
VI. Ex Ante Human Capital Investment

From a policy perspective, it is important to consider the interaction between human
capital investment decisions and firm promotion decisions when there is type-based
mentoring. Anticipating poor mentoring prospects and hence a low probability of
promotion even if their initial ability is high, B-type workers might choose to invest
little in the specialized human capital required for upper-level work. Then, investments
in human capital provide an additional mechanism to sustain self-perpetuating beliefs.
In many cases, we expect to find one equilibrium where B types have a low level of
investment, and another equilibrium with a high level of investment.

These low-investment equilibria could be inefficient for a variety of reasons. For
example, as new workers will tend to invest in human capital for industries where their
type has high representation, there could be an inefficient clustering of minorities in
only a few industries, occupations or firms, when some of those minorities might have
been better matched elsewhere. In fact, such behavior has been observed historically,
as is documented in the literature on “sex segregation” (Andrea Beller, 1984; Barbara
Bergmann, 1989). Further, if one type is the minority across many industries or firms,
that type might have very low incentives for human capital investment. This suggests
a rationale for government policy to promote diversity where the government seeks
to coordinate the economy on a high-investment equilibrium, perhaps by subsidizing

education or training for type B workers in certain industries.
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VII. Conclusion

This paper develops a novel perspective on discrimination and diversity. We begin
with the view that firms possess a stock of upper-level employees. With type-based
mentoring, the diversity of this stock matters, since it affects the flow of payoffs from
newly promoted workers. A firm faces a tradeoff in its promotions between homogene-
ity, which maximizes the mentoring of a particular type, and diversity, which allows the
firm to make use of scarce talent of workers of both types. The firm’s promotion poli-
cies are thus biased, in the sense that firms sacrifice current profit in order to increase
or decrease future diversity. We find that a firm’s optimal bias may favor diversity or
homogeneity, and that the firm’s attitude towards diversity depends on the curvature
of the mentoring function, the strength of type-based mentoring, the scarcity of talent,
the rate of retirement and the discount rate. Thus, our model provides some insight
as to why some firms adopt policies of affirmative action, while others oppose such
policies and even pass over minorities who have overcome the mentoring disadvantage.

Further, our model has implications for the evolution of diversity over time, given
initial conditions. Our model can exhibit a glass ceiling, whereby the proportion of
minorities in the upper level reaches a stable steady state which involves less diversity
than at the lower level. We also demonstrate that there may be more than one possible
long-run level of diversity at a given firm. Even if full diversity is the most profitable
steady state for a firm, it may not be optimal for a historically homogenous firm to
sacrifice immediate profits to achieve full diversity without outside pressure.

Our model is predicated on several assumptions, notably that firms select from a
lower-level workforce with talented workers of both types, and that firms capture some
of the surplus from mentoring. Our model is most likely to be applicable for indus-

tries where firm-specific human capital is important and difficult to acquire through
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formal education (so that mentoring is important); and where specialized or unusual
skills are required and where talents vary with the firm-worker match (so that there
is heterogeneity in the lower level). Examples that are especially appropriate include
large industrial companies, investment banks, academic departments and professional
service firms and partnerships including those involved in law and consulting.

Empirical evidence about mentoring and diversity requires data on the diversity
of organizations, preferably over time. Unfortunately, much of the publicly available
data is collected at the level of individual workers, without identifying the employer,
and thus there has not been much empirical research about diversity at the firm level.
Further, it is difficult to identify a worker’s place in the hierarchy of a firm from such
data sources. Our study thus motivates the exploration of alternative data sources. For
example, the data on partnership decisions by individual law firms is publicly available,
and it would be especially appropriate for investigating the importance of mentoring
effects.? More broadly, if firm-level data were available for a set of firms with similar
hierarchical structures, it would be interesting to examine how a variety of individual
outcomes (including promotions, hiring, and turnover) depend on the type composition
of the firm at different levels of the hierarchy.

Our model can be extended in a number of directions. The extension in our work-
ing paper is just a start at developing a full theory of mentoring and diversity in an
economy. One could add endogenous human capital acquisition by workers, as well as
the entry and exit of firms. One could develop a more detailed micro-economic model
of mentoring.*® For example, one could study the incentives to build mentoring rela-
tionships, or allow the level of mentoring received by a worker to depend on the ability
of the mentor. More broadly, there is the possibility to further develop a theory of the
firm based on the accumulation of specialized assets over time (as in Edward Prescott

and Michael Visscher (1980)). The business strategy literature highlights a number

27



of assets which firms build up over time such as management talent, corporate cul-
ture and organizational capabilities (Jay B. Barney, 1997, Ingemar Dierickx and Karel
Cool, 1994). One can study various policies based on their effect on the accumulation
of these assets, just as we study promotion policies based on their effect on the stock

of upper-level employees.**

Appendix

We begin by proving two basic results about the behavior of the dynamic process. Lemma 2
demonstrates that the value function is well-defined. Lemma 3 demonstrates the existence of a steady
state for the unbiased and optimal promotion policies. We then proceed to prove the remaining results,
following the order of the results in the text.

Lemma 2 The value function defined by (1) is unique and continuous. The policy correspondence

z* is compact valued and upper semi-continuous. V' and |Z* (m) -r / 2| are both symmetric about

[

m = 3.

[\

Proof of Lemma 2: In the notation of Nancy Stokey and Robert Lucas (1989), our one period
payoff function, F(m, m’) = w(m,m’ — (1 — r)m) is bounded and continuous; the function I'(m) =
[(1—7)m, (1 —r)m+r], which characterizes the feasible values of the state variable in the next period,
is nonempty, compact valued and continuous; and the discount rate is in (0, 1). Hence their Theorem
4.6 holds for our model and the value function is unique and continuous and the policy correspondence
is upper semi-continuous. The symmetry in V and |z*(m) — /2| follow from the symmetry of our

model.

Lemma 3 (i) MYB(.) is a single-valued, nondecreasing continuous function, and
[UB 1 1
M"%(m) > 5 for m > 3.
(ii) M*(-) is upper semi-continuous, and except for upward jumps, it is a single-valued, nondecreasing

and continuous function. Further, M*(m) > 3 for m > 1.

1
2
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(iii) With either biased or unbiased promotions, the diversity of the firm converges to a steady state
in [3,1] for m® > 2.
Proof of Lemma 3: (i) For MY5(-) nondecreasing, note that 2% (m) = arg max.¢[o,,j 7(m, z) and
%W(m, z) > 0. Since the objective is differentiable, strictly concave, and strictly supermodular,
2YB(m) must be unique everywhere, and strictly increasing when 0 < z2U5(m) < r. (ii) Consider the
following expression for M*(m)

M*(m) = arg e m(m,m’ — (1 —7)m) + §V(m'),
where I'(m) = [(1 — r)m, (1 — r)m + r]. Note that the above objective is strictly supermodular in m
and m’ since

P (m,m' — (1 —r)m)

®) omom’ =@ (m)+p/ 1 —m)—2a'(m" = (1 —r)m) —2'(r —m’ — (1 —7)m) > 0.

Further, I'(m) is nondecreasing in the strong set order (see Paul Milgrom and Christina Shannon,
1994). Hence, M*(m) is nondecreasing and single- valued everywhere except for at upward jumps.
Thus, every selection from M*(m) is a continuous function but for upward jumps. (iii) Clearly, for
m > %, MYB(m) > 1. Consider m’ < 4 and m > &. Together, condition (3) and the symmetry of V
implies that 7(m, m' — (1 —r)m)+ 6V (m') < 7(m,1—m' — (1 —r)m)+ 6V (1 —m’), which establishes
that for m > &, M*(m) > § for m > £. By our constraint, M*(m) < 1 for m > 4. Hence, following

Milgrom and John Roberts (1994), starting from m°® > %, a fixed point of M* and MYPB exists on

Proof of Proposition 1: We proceed by induction on number of periods remaining in a firm’s
life. We know that when there is 1 period to go, the value function is equal to w2 (m), which is
nonincreasing in m > % when SCV holds everywhere. Consider the problem with 7" periods to go,
and assume that the value of the firm with 7' — 1 periods to go, V(T*I)(m)7 is nonincreasing in m.

The firm then solves

V(T)(m) = max {W(m, z) + 6V(T71)((1 —r)m+ z)}
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Observe that %Zazﬂ(m, z) > 0. Since VT~V (m) is nonincreasing, clearly z(*)(m) < 2VZ(m), and so

2m(m, 2(0) < 2Z7(m, 2YB) < 0. Using this and the envelope theorem, ==V (1) (m) = Lm(m, 21))+
§-(1—r)\VT=D'((1 —r)ym 4 2(M) < 0. By induction, and since monotonicity is preserved by infinite
sums, the infinite horizon value function is also nonincreasing in m > % The argument is analogous

for nowhere SCV.

Proof of Proposition 2: (i) %E SUB if and only if ZUBI(%) < r. Using the implicit function

UB/(l) = — au’(%)/x’(%); substituting gives the result. (ii) Suppose z(8) = k — 6.

theorem, 2 5

Since MYB(m) = (1 — r)m + 2YB(m), the curvature of MYZ follows that of 2VB. For 28 < 1,

2UB(m) = Ir+ a(u(m) — p(1 — m))/(2y). Thus, Z2= = a(u"(m) — p"(1 — m))/(2y). Hence, if
" (m) > 0 for all m, then MY5 is concave over (3,1], and there is at most one stable steady state in
this interval; the steady state exists iff M’(3) > 1. If /”(m) < 0 for all m, then MY is convex over
(%, 1], and there are at most two steady states in the interval, and only state m = 1 can be stable.

Proof of Proposition 3: The rankings of S* and SYZ follow by Milgrom and Roberts (1994), using
our results on the sign of the bias from Proposition 1. Now consider the question of whether full
diversity is a stable steady state. Recall that zUP(1) = Z. Hence, 2*(3) = 2VB(3) + b(3) = Z iff
b(%) = 0, which is the case when SCV holds everywhere, but not when SCV holds nowhere. In the
case where SCV holds everywhere, the bias favors the minority, and so if % is stable under unbiased

promotions, it will also be stable with optimal promotions.

Proof of Proposition 4: For « sufficiently large, 2YB = r and SUP = {0, 1}. Further, for «

sufficiently large SCV holds nowhere and the bias is for the majority. Hence, by Proposition 3 S* =

{0,1} as well. As  — 0, 2Y% — 7/2 and b(m) — 0 and hence M*(m) — m(1 —r) +1/2 so

that S* — {%} If v is concave, then SCV is satisfied everywhere for « sufficiently small, and from

Proposition 2 (ii) the stable steady state in the neighborhood of 1/2 is 1/2.

Proof of Proposition 5: Consider first the parameter . Recall that 22 (m;r, a,v) = arg max_.eo,, T(m, 2;7, @, ),
and that 27 = 2(2Y8;7) —2(r — 2Y8;7) + a[u(m) — (1 — m)] . By definition, z(2YE;v) — 2(r —

. . . . . . 2
2YB;4) is nonincreasing in «y for 22 > 5, which holds if m > % Thus, af—a,yﬂ' <0, and 2Y? must be
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nonincreasing in . But then, 2YZp/(m) — (r — 2Y2) /(1 — m) is nonincreasing in 7. Consider next

the parameter . Since p(m) — (1 —m) > 0 for m > 1, 8f;a7r > 0, which implies that 2YZ and

2YBp/(m) — (r — 2YB)u/(1 — m) are nondecreasing in «. Finally, consider the parameter r and the

linear initial ability function. In this case, %25 =1/2, and so Bfgmﬂ' = Za[p/(m)— /(1 —m)].

Thus, if @ is concave, 8i7rUB is nonincreasing in 7.

Proof of Lemma 1: We begin by arguing that the optimal promotion policy is unique at a stable
steady state. Recall that Lemma 3 implies that M™ is single-valued almost everywhere, except at
upward jumps. By definition, rm; is one optimal promotion policy at state ms. Suppose that there is
another optimal promotion rule, 2z’ > rmy. Then there must be an upward jump in M* at m; suppose
that the jump is of size d. But this implies that for all d > ¢ > 0, M*(ms +¢) > ms+d > ms + ¢,

contradicting the definition of a stable steady state.

Now consider an interior steady state m, ¢ {0,2,1} and the associated steady state promotion

» 9

policy zs = rmyg. Since

2y = arg m[%x] w(ms, 2) + 6V (z + (1 — r)my)
z€|0,7r

it must be that mo(ms,rms) + 6V/(ms) = 0 whereever this derivative exists. To solve for V’, let

7= (2%,2%,...), and define

V() = m(m. 1)+ 5m(at o (1 r)m, )+

If ms is a steady state, then V/(m;) = ﬁf/(ms, Zs) where Z; = (rms,rms,...). By the envelope
theorem, we have that

m1(ms, rms)
1—(1—7)8"

0o
dms V(ms, Zs) ; (1 =)ty (ms,rms) =
Inserting this into the expression ma(msg, rms) + 6V/(ms) = 0 gives the result.

Proof of Proposition 6:(i) Applying the implicit function theorem, since by assumption m; is
optimal, it suffices to check that

OFOC.(miz) _ Ola(rmin) —a((1=rmsn)] _

Iy Iy
for m > 4, which holds by definition. (ii) Using

mi(ms,rms) = z(rms) —x(r(l —ms)) + ap(ms) — ap(l —ms)

mo(mg,rms) = msap (ms) — (1 —mg)ap/ (1 —my)
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we have that

OFOC,(m; 6) _ ra(mu’(m) — (1 —m)p/ (1 —m))
a6 (1—-(1-7)6)? '

Consider m > 4. If pu is globally SCV, then 2V5(m)u/(1—m) > (r—2zYB(m))p’(m). Then 2Y5(m) >
z*(m) = rm implies that IFOCs(m)/86 > 0. Conversely, if p is nowhere SCV, 0FOCs(m)/d6 < 0.
(iii) Observe first that

a%FOOS(m; a) = p(m) — p(l —m) + #674)6

(mp/ (m) — (1 —m)p'(1—m)).

Suppose that SCV holds nowhere. Observe that by Proposition 1 and optimality of the stable promo-
tion policy, SCV nowhere implies that rms > 2V (m,). But then, the second term in %F OCs(m; a)
must be greater than %WUB (m), which in turn is positive by SCV nowhere. For § small, recall that
ms € SYP satisfies 2Y5B(m;) — rms = 0. Consider m; > % Then the diversity of SYZ is increasing

(decreasing) in a parameter if 2V5(m,) — rm, is decreasing (increasing) in that parameter. It is

straightforward to show that 9zY5/da > 0. (iv) In the linear case, we have

%FOCS(m; r)=—2m-—1)y+ %(mﬂ'(m) —(1-=m)/(1—m)).

By Proposition 2 and optimality of the stable promotion policy, SCV everywhere implies that rmg <
UB i ) 10 _UB ‘b
277 (m,). But then, the second term in - FOC,(m;7) must be less than --z—m"*(m), which in turn

is negative by SCV everywhere. For ¢ small, we can consider whether %(ZEB —rmg) < 0, which

holds if 92YB /0r < ms.
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ILarge gaps exist between the proportion of women at lower levels and higher levels of large cor-
porations (Ann Morrison and Mary Ann Von Glinow, 1990) and law firms (Stephen Spurr, 1990), and
also to a lesser extent in academic economics departments (Robin Bartlett, 1997). In many occupa-
tions, the 1980 Census revealed a higher proportion of women, Blacks, and Hispanics in “employee”

positions than in “supervisor” positions (Donna Rothstein, 1997).
2 The Wall Street Journal (August 9, 1991, p. B1).
$Morrison and Van Glinow (1990) and Raymond Noe (1988) review the theory and evidence in

favor of type-biased mentoring. More recently, George F. Dreher and Taylor H. Cox (1996) document
such differences in a survey of MBA graduates. Rosabeth Kanter’s classic (1977) analysis of gender
roles in organizations takes a similar view, observing that “ numbers—proportional representation are
important not only because they symbolize the presence or absence of discrimination but also because

they have real consequences for performance” (p. 6).
*In a related set of historical examples, Avner Greif (1993, 1994) shows that cooperation in trad-

ing relationships can at times be more easily sustained between members of an extended family or

community.
% “Women’s Progress Slows at Top Firms,” May 6, 1996, p.A1l.
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6Similar claims have been made about the management consulting industry: “The lack of role
models and mentors who are black is a problem... the same issues that face blacks in corporate
America—lack of connections, lack of mentors, and the often-present glass ceiling—face blacks in
management consulting” (Gautam Prakash, 1995). Similarly, The Wall Street Journal (“Women
Make Strides, But Men Stay Firmly in Top Company Jobs,” March 29, 1994, p. Al), reporting
on the effects of culture in large U.S. companies, argued that “as long as the percentages of male
managers remain high, the culture remains mostly male and, women say, indifferent or hostile to their
advancement. Women say they are ignored, not taken seriously... [so] there is little chance of breaking

through the glass ceiling.”
"For example, Business Week (“White, Male, and Worried,” January 31, 1994, pp. 50-55) reported

that to some companies, “managing diversity... is a competitive weapon that helps the company
capitalize on its talent pool. The goal: to create a culture that enables all employees to contribute their
full potential to the company’s success. One way is to groom more qualified women and minorities
through active succession planning.” Similarly, it has been claimed that companies use diversity
programs to “attract and retain the best and the brightest... giving a headstart in recruiting and
managing the workers of tomorrow.” (USA Today, “Setting diversity’s foundation in the bottom

line,” by Del Jones, October 15, 1996, p. 4B.)
8Consider, for example, Cornell and Welch (1996) who study “screening discrimination” where

employers are better able to evaluate the abilities of job applicants of the same type as themselves.
Their theory depends on uncertainty about ability; their firm consists of a single employer and a single
worker; and they do not consider far-sighted hiring policies where firms hire minorities today so as to

better screen them in the future.

Yet another potential source of inefficiencies is that successful members of a type (i.e. individuals
who attain upper level positions) may serve as “role models” for younger members of their community.
This role modeling would be very much like our broad definition of mentoring except that the human
capital tranfers would happen outside of the firm and hence would not be incorporated into firm

decision making.

10Tn our 1994 Stanford GSB working paper (Susan Athey et al, 1994) we consider a model of type-
based mentoring with a finite number of employees where initial ability is stochastic. The qualitative
insights of the stochastic model are the same, but the deterministic model analyzed in this paper is

more tractable.

1 GQegregated firms may be at risk of government and civil litigation for biased hiring practices.
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They may also face social pressure to mirror the composition of their local labor markets.
12There are several potential sources of such a surplus. The worker’s ability might be specific to

the firm-worker match, it might not be observable by other firms, or there might be frictions in the

labor market.
13The effectiveness of mentoring does not depend on the ability of upper-level employees. If mentor-

ing depends linearly on the average ability of all upper-level employees, then our analysis is unaffected.
However, the analysis is affected if mentoring depends on the average ability of upper-level employees
with the same type. We expect that such dependence would reduce the magnitude of the promotion

bias because promoting less able candidates becomes less attractive.
14These surplus functions do not include the indirect contribution from future mentoring of other

workers; these effects are incorporated in the firm’s dynamic programming problem that follows.
Further, observe that while our primary interpretation of mentoring is firm-specific, any general skills
in mentoring may accrue to the workers. Thus the surplus functions can be interpreted as the benefit

to the firm net of wages.
15Tf the worst type A is better than the best type B (sa(r,m) > sg(0,m)) so that the marginal

contributions cannot be equalized, then the firm only promotes type A’s and 2V (m) = r. Similarly,

if sp(r,m) > s4(0,m) then 2YB(m) = 0.
16There are other ways to define bias in our model. For instance, one could define bias as any

deviation from equal promotion rates (i.e. as |z*(m) — r/2|) since the pool of initial abilities is the
same for each type. This definition produces more of a bias for the majority. Alternatively, one could
define the bias as any deviation from promoting the applicant who contributes the most to long-run
firm profits, including the indirect contribution from mentoring others. Then there is no bias. One
advantage of our definition is that it is linked to a firm’s preferences about diversity. Thus a firm
which biases for the minority (by our definition) would also be willing to incur other costs to facilitate

minority career advancement, such as hiring diversity managers.
17Steady states in our model are symmetric in that if m is a steady state, so is 1 — m. Hence, in

Example 1 with § = .3, the full set of steady states is {0,.064,.5,.936,1}.
18 More formally, the level of diversity m is stable for the transition function M if there exists a v > 0

such that, for all v > ¢ > 0 such that M(m+-e¢) and M(m —¢) are single-valued, m+¢ > (<)M (m+e)

and m —e < (>)M(m — ¢).
9Moreover, the dynamics of a myopic firm are of interest from a policy perspective, as they highlight

the long-run outcome when firms implement a “type-blind” promotion policy.
20Indeed, it can be shown that for any finite, symmetric set of points X C [0,1], there exists a
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nonincreasing initial ability function x and a nondecreasing mentoring function x such that SU% = X.
2IFor u concave, we have the slightly stronger result that $* = {%} for « sufficiently small.
22By a “critical mass point,” we mean a steady state that has no basin of attraction.
23Gimilarly, a firm starting to the right of m® = .936 initially biases promotions in favor of the

majority, but as homogeneity increases and decreasing returns become stronger, the optimal bias

shifts to favor the minority.
24This mentoring function incorporates the idea that u(m) increases slowly at first due to the

relative ineffectiveness of mentors who are themselves highly isolated in the organization. Mentoring
only becomes effective once a critical mass of mentors is reached. Similar curvature could also arise if

the efficiency of communication and information sharing rises sharply once a critical mass is reached.
25Notice that this mentoring function has an upward jump, which strictly speaking violates our

smoothness assumption; however, the smoothness assumption is not necessary for a computational

analysis, and in any event the function could be approximated with a differentiable function.
26When a becomes sufficiently large, the firm’s optimal policy will only select majority types (SCV

will hold nowhere); for « sufficiently close to zero, unbiased promotion selects almost the same number

of majority and minority types, and then concavity of u and SCV are (approximately) equivalent.
27 Another approach would be to derive comparative statics on the optimal bias, and use these

results to analyze changes in steady states. However, in contrast to the sign of the optimal bias,
there is no necessary connection between comparative statics on the magnitude of the bias from a
two-period model (which would follow from Proposition 5), and comparative statics on the magnitude

of the bias in the infinite horizon model.

28Notice that our finding contrasts with a simple but plausible alternative theory, whereby firms use
type-blind hiring policies in response to government regulation, but then discriminate (perhaps due
to a taste for discrimination) in internal promotions. The alternative theory would predict a sharp
fall in diversity from the entry level to the next-higher level, but relatively constant promotion rates

after that.

290ur theory also raises the possibility that some firms with agency problems might want to adopt
rules limiting diversity. We do not typically observe such rules, probably because of legal and social

costs associated with explicit discrimination against minorities.

30The ability of shareholders to dictate diversity policy has been a topic of recent debate by the
Securities and Exchange Commission (SEC) (see Wallman, Steven, “Equality Is More Than ‘Ordinary
Business,” 7 New York Times Page 3, 12:3, March 30, 1997). In 1993, the SEC reversed a long-

standing policy by allowing Cracker Barrel Old Country Store to exclude a shareholder resolution
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which prohibited job discrimination on the basis of sexual orientation, arguing that diversity policy fell
within the range of “ordinary business matters” which cannot by SEC rules be dictated by shareholder
resolutions. Recently, shareholder interest groups have questioned the policy change. Our analysis
suggests that shareholders may indeed have an interest in directing company policies towards diversity,

even beyond the more widely cited issues of legal liability.
31In Athey et al (1998), we also compare the the dynamics of the two firm extension to those in

the single firm model with § = 0. We find that the stable steady states of the single firm model are
also symmetric steady states of the two firm model, and further, for ¢ > 0, the firms converge to these
steady states if they start out sufficiently close. For ¢ sufficiently small, we find that full segregation

is also a possible steady-state.
32Unfortunately, the incidence of female or minority partners in law firms was very low during the

1980s and early 1990s, so only more recent data can potentially provide sufficient variation in diversity

of partners.
33See Belle Rose Ragins (1997) for a discussion of this point.
34Rafael Rob and Peter Zemsky (1997)—building on the general approach developed here—explore

the effect of incentive policies on the evolution of a firm’s “stock” of corporate culture.
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