Heterogeneity, Stratification, and Growth: Macroeconomic
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By RoLAND BENABOU *

This paper examines how socioeconomic stratification and alternative systems of
education finance affect inequality and growth. Agents interact through local
public goods or externalities (school funding, neighborhood effects) and
economy-wide linkages (complementary skills, knowledge spillovers). Sorting
Jfamilies into homogeneous communities often minimizes the costs of existing het-
erogeneity, but mixing reduces heterogeneity faster. Integration therefore tends
to slow down growth in the short run yet raise it in the long run. A move to state
JSunding of education presents society with a similar intertemporal trade-off. Local
and global complementarities play major roles in determining the efficient social
and educational structures. (JEL D31, 122, 040, J24)

This paper studies how economic stratifi-
cation affects inequality and growth, and how
alternative systems of education finance con-
tribute to these dynamics. In the United States
a person’s income, education, ethnic back-
ground, and lifestyle can be predicted quite ac-
curately from his zip code. Gated communities
are multiplying while in other neighborhoods
poverty is becoming entrenched. This high de-
gree of socioeconomic segregation has com-
bined with a system where primary and
secondary education is largely financed from
property taxes, resulting in considerable dis-
parities in school districts’ resources. A pro-
found legal and political debate has ensued,
pitting the proponents of equalization against
the advocates of home rule. Nearly half the
states are currently facing constitutional chal-
lenges to their education financing systems.
Compounding the inequality in school fund-
ing, there has been an even greater divergence
in the norms of behavior, role models and val-
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ues to which the young from different social
strata are exposed during their formative
years.'

The production of goods and services thus
brings together in factories and offices, work-
ers on one hand, managers and professionals
on the other, whose upbringing and levels of
human capital are becoming increasingly dis-
parate. This polarization has been put forth as
a contributing factor, not only to the rise of
income inequality over the last two decades,
but also to the productivity slowdown. One
reads for instance in the MIT Commission’s
Report on Industrial Productivity (Michael
Dertouzos et al., 1989; pp. 84-85)

American and foreign students differ not
only in their average scores on standard-
ized tests, but also in the dispersion of

' Martin Weiss (1989) provides a fascinating descrip-
tion of the socioeconomic *‘clusters’” used in commercial
and political marketing, and Jonathan Kozol (1991) a stark
account of local disparities in school resources. Using
Census tract data for 1970, 1980, and 1990, Paul
Jargowsky (1995) demonstrates that significant nation-
wide increases in economic segregation occurred during
the seventies and especially the eighties. The evidence on
how neighborhood and school composition affect the
young’s educational and socioeconomic outcomes is sur-
veyed by Christopher Jencks and Susan Mayer (1990).
The evidence on the role of purchased educational inputs
is surveyed by Eric Hanushek (1986).
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those scores around the mean. The Jap-
anese aim at bringing all students to a
high common level of competence, and
they are largely successful; as a result ...
new entrants to the Japanese work force
are generally literate, numerate, and pre-
pared to learn. In the U.S. work force,
employers have discovered high rates of
illiteracy and difficulty with basic math-
ematics and reading in workers with
high school diplomas ... Only a tiny frac-
tion of young Americans are technolog-
ically literate and have some knowledge
of foreign societies.

This paper provides a framework in which
these issues can be formally analyzed. I model
the dynamics of income distribution, human
capital and productivity growth in a class of
economies with both local public goods or ex-
ternalities, such as community-funded schools
or neighborhood effects, and economy-wide
linkages, such as complementarity in produc-
tion or knowledge spillovers. Two main ques-
tions are then addressed. I first ask which form
of social organization is more efficient: strat-
ification of communities and schools by eco-
nomic status, or integration? The second issue
stems directly from the policy debate: should
education should be funded privately, locally,
or nationally? This turns out to be, in large
part, a special case of the previous question.

Whether sorting or mixing is more condu-
cive to growth depends on the interplay of two
effects, which can give rise to an interesting
intertemporal trade-off. The first effect mea-
sures how efficient each social structure is at
processing heterogeneity, that is, at aggregat-
ing disparate levels of human capital into the
production of goods and, ultimately, new
knowledge. Stratification tends to minimize
the drag on growth from any given amount of
heterogeneity, especially when family back-
ground and community quality are comple-
ments in a child’s education. The second effect
is dynamic: an integrated society is better at
reducing heterogeneity. It converges faster to
a homogeneous outcome, or in the presence of
shocks, to a less unequal distribution of skills.
Since mixing delivers its payoff only gradually
it may slow down growth in the short run, yet
enhance it in the long run. Initially, rich fam-
ilies lose more than poor ones gain, but even-
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tually all incomes rise, resulting in a Pareto
improvement if agents have a low enough dis-
count rate.

Naturally, it is not always the case that mix-
ing is more efficient in the long run. For in-
stance, stratification remains preferable if the
degree of complementarity between individu-
als’ levels of human capital is sufficiently
stronger in local interactions than in global in-
teractions. Intuitively, this means that dispar-
ities in knowledge at the community level (for
example, in schooling) entail sufficiently
greater losses than at the aggregate level (for
example, in production). What this paper of-
fers is thus a framework in which the costs and
benefits of stratification can be spelled out and
the critical parameters identified. In addition
to a theory, it aims to provide guidance for
future empirical work on spillovers, neighbor-
hood and peer effects. I show for instance how
the standard practice of not distinguishing be-
tween the mean of the logs and the log of the
mean (the geometric and arithmetic averages)
can bias both econometric estimates and pol-
icy conclusions.

One important case where the intertemporal
trade-off does occur is education finance re-
form. Equalizing school budgets at the state
level amounts to integrating the tax bases of
segregated communities, or mixing the popu-
lations themselves when the only local inter-
actions are fiscal. The distortions from
constraining heterogeneous families to uni-
form funding initially reduce growth, but in
the long run the gains from homogenization
dominate. These arise because credit market
imperfections do not allow poor communities
and families to borrow from rich ones, even
though their return to human capital invest-
ment is higher. Generally, a move to state or
national financing (I make no distinction) in-
volves more than a simple redistribution of ed-
ucational monies; it also affects the total
resources which parents and voters choose to
invest in human capital. Whereas most of the
literature treats voters as myopic, I solve for
the time-consistent choices of dynastic fami-
lies. The results tend to further strengthen the
case for national funding, which allows voters
to better internalize the intertemporal spill-
overs from mobility across communities and
economy-wide complementarities in production.
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This paper draws most directly on Bénabou
(1993), Robert Tamura (1991), and Gerhard
Glomm and B. Ravikumar (1992). Bénabou
(1993) shows that individuals’ incentives to
segregate in response to local spillovers in ed-
ucation can have severe general equilibrium
effects on productivity and welfare, even with
perfect capital markets. But that paper’s rep-
resentative agent, steady-state model does not
address issues of inequality or dynamics.
Tamura shows how heterogeneity among
agents who face decreasing returns in human
capital accumulation but are linked by an
economy-wide spillover slows down aggre-
gate growth. This effect is only transitory, as
his deterministic economy converges to a ho-
mogeneous outcome. Glomm and Ravikumar
show that long-run growth is higher when ed-
ucation is privately purchased than when it is
publicly funded, as a private system provides
better incentives to invest in human capital. I
show that just taking into account the random-
ness in children’s ability, or any other shock
to human wealth, will generally reverse this
ranking. The paper thus makes clear the im-
portance of analyzing stratification and edu-
cation finance in a dynamic and stochastic
framework. That emphasis is shared with
Steven Durlauf (1996) and Suzanne Cooper
(1992), whose papers are closest in spirit to
this one. Durlauf demonstrates how endoge-
nous community formation and local funding
of education can generate path dependence in
dynastic income, including poverty traps.
Cooper incorporates redistribution into his
model, by allowing communities linked
through production externalities to vote on
cross subsidies for education. The political
economy of local school finance is examined
by Raquel Fernandez and Richard Rogerson
(1996), who compare the effects of different
reforms on communities’ composition and ed-
ucation spending. The political economy of
state public education and some of its conse-
quences for inequality and growth are studied
by Glenn Loury (1981), Roberto Perotti
(1993) and Gilles Saint-Paul and Thierry
Verdier (1993).

Section I develops a general dynamic model
with local and global interactions. Section II
compares short- and long-run growth in a seg-
regated and in an integrated economy. Section
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III analyzes individual welfare and discusses
the model’s implications for empirical work
on spillovers. Section IV applies the general
analysis to the comparison between nation-
ally funded public education, locally funded
public education, and private education.
Section V concludes. All proofs are gathered
in Appendix B.

1. Local and Global Interactions
in Human Capital

To build up intuition for the general model
I begin this section with some concrete ex-
amples. The first one centers on community
funding of schools and imperfect substitutabil-
ity in production; it will be extended later on
to analyze education finance policy. The oth-
ers, taken mostly from the literature, involve
peer or neighborhood effects and economy-
wide knowledge spillovers. Observing that
these problems all share the same underlying
structure (reduced form of the equilibrium dy-
namics), I then present the core model in
Section I.C.

A. A First Model: Education
and Production

There is a continuum of overlapping-
generation families i € 2, of unit measure.
During each period adults work, consume, and
spend time rearing their single child. At time
zero, the adult member of dynasty i faces the
following problem:

maximize U} = Eo[ Y, p'ln c}] ,
t=0

subject to:
(1) ci=(1—-7)y;
(2) yi=viw;

(3)  hivy =k&((1 —vDh)(ED'~°

and hj given. There are no financial assets,
only human wealth. At time ¢, adult i has hu-
man capital ;. He spends a fraction v} of his



