INTRODUCTION TO THE SERIES

The aim of the Handbooks in Economics series is to produce Handbooks for various
branches of economics, each of which is a definitive source, reference, and teaching
supplement for use by professional researchers and advanced graduate students. Each
Handbook provides self-contained surveys of the current state of a branch of economics
in the form of chapters prepared by leading specialists on various aspects of this branch
of economics. These surveys summarize not only received results but also newer devel-
opments, from recent journal articles and discussion papers. Some original material is
also included, but the main goal is to provide comprehensive and accessible surveys.
The Handbooks are intended to provide not only useful reference volumes for profes-
sional collections but also possible supplementary readings for advanced courses for
graduate students in economics.
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PREFACE

There are many ways to date the development of the economics of education. In the
17th Century, Sir William Petty began writing about the valuation of lives in terms of
the productive skills of individuals — a precursor of human capital considerations. Adam
Smith followed a century later with direct consideration of the organization and finance
of education. Yet, the more natural dating is much more recent with the development
and legitimization of the study of human capital lead by Gary Becker, Jacob Mincer, and
T.W. Schultz. These initial forays have, however, been followed by a torrent of recent
work.

The initial human capital contributions focused largely on differential wages of indi-
viduals as they related to skills. And, the most natural way to identify differential skills
was the amount of schooling by individuals. The continuing power of this early work is
seen easily by the myriad of analyses that simply note that they ran a “Mincer earnings
function” — with no need to explain or to cite the original source.

The field has developed and expanded in a number of directions for the past half
century. The work on the impacts of schooling on observable outcomes — labor market
returns, health, and more — has grown. Increasingly detailed and sophisticated analyses
have pushed the questions asked and the interpretations of existing work. For example,
how does the social return to education relate to the private return? Does the growth of
nations relate to schooling?

The economics of education has also reached back in the direction of understanding
what goes on in schools. What factors influence the quality and outcomes of schools?
How does institutional structure influence outcomes? How does finance interact with
the level and distribution of outcomes?

While each of these questions entered the discussion early in the modern history of
the economics of education, the recent explosion of work has introduced new develop-
ments and new approaches in each of these areas. Indeed, the standards of analysis have
changed dramatically as the various subfields have developed.

Part of the explosion is undoubtedly related to the new availability of relevant data.
Many countries have developed regularly available large surveys of households along
with a variety of “outcome” measures. Extensive panel data sets on labor market out-
comes have grown in the U.S. and increasingly in other countries. Administrative data
on school operations are increasingly accessible to researchers. These sources of data
are being cleverly exploited to build new knowledge about the economics of education.

The heavy influence of governments in educational policy has also contributed. Gov-
ernments at all levels enter into many supply decisions — and they frequently look for
analyses and evaluations that will guide their decisions.
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These conditions have induced a complementary growth in the number of researchers
working in the economics of education. The upsurge in Ph.D. theses related to education
issues is remarkable. Similarly, while the field was once very skewed to work in the U.S.
— again related to the availability of U.S. data, this is no longer the case.

One implication of this growth is that the field is rapidly developing and chang-
ing. The chapters in these volumes were designed to cover the broad range of existing
research and to suggest productive lines of development. They do that. But even the rel-
atively short production lags in these volumes imply that a number of new and exciting
works are only hinted at in the chapters. In short, there is much more work to be done
as this field unfolds.

A variety of factors went into the selection of authors of these chapters. Quite clearly,
a fundamental requirement was that the authors had to be leaders in the intellectual
development of the various topics. But, beyond that, authors were selected because they
had a point of view, one designed to provoke thought and new work.

The ideas put forward here are likely to be challenged in further work. And, some
may not survive such challenges. The idea is not to write the final word on any of
these topics, because each is the source of lively current debate. The idea instead is
to provide an intermediate assessment of dynamic research areas in order to push the
research further. Perhaps the success will be judged by the intensity of future challenges
to thinking in each of the areas.

The development of Handbook chapters is not an easy task. Blending existing work
into a picture that at once categorizes the current position and simultaneously pushes
research forward takes skill, insight, and simply a lot of hard work. We wish to thank
each of the authors for conscientiously confronting the enormity of their assigned tasks.

The effort was also aided by the editorial and production team that has developed
in the Handbook series, not the least of which includes the general editors of Kenneth
Arrow and Michael Intriligator. It also includes Valerie Teng and the others at Elsevier.
We also wish to thank the Bush School of Government and Public Service at Texas
A&M. They generously hosted a conference where early versions of these papers were
presented.

Eric A. Hanushek
Finis Welch
July 2006
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Abstract

The survey presents basic facts on wage growth and summarizes the main ideas on the
possible sources of this growth. We document that wage growth happens mainly early
in the life cycle and is then associated with increasing labor force participation and high
job mobility. Wage growth during the first decade in the labor market, is about 50% for
high school graduates and about 80% for those with college or more. This growth is
comparable in size to the accumulated contribution of schooling for these two groups.
We describe in detail models of wage growth that can explain these results, including
investment in human capital, search and learning. We also discuss the roles of contracts
in sharing the risks associated with learning about ability and varying market conditions.
Evidence supporting investment is the U shaped life cycle profile for the variance of
wages. However, heterogeneity matters and individuals with relatively high life time
earnings have both a higher mean and a higher growth. Evidence supporting search is
the high wage gains obtained from changing employers early in the career. Evidence
for learning are the initially rising hazard of quitting and the rising rewards for AFQT
scores that are not observed by the market.
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1. Introduction

Perhaps the most widely estimated regression equation in economics is Mincer’s log-
earnings function that relates the log of individual earnings or wages to observed mea-
sures of schooling and potential work experience; with a specification that is linear in
years of schooling and quadratic in experience. This simple regression has been esti-
mated in numerous studies, employing various data sets from almost every historical
period and country for which micro data are available, with remarkably robust regulari-
ties. First, workers’ wage profiles are well ranked by education level; at any experience
level, workers earn more, on average, as their schooling increases. Second, average
wages grow at a decreasing rate until late in one’s working lifetime. Most importantly,
the estimated coefficients for schooling and experience in all these regressions fall into
a sufficiently narrow range to admit a common economic interpretation in terms of rates
of return for investment in human capital. The estimated coefficients of the log-earnings
function have been applied to a wide variety of issues, including ceteris paribus effect of
schooling on earnings, wage differentials by gender and race, and the evolution of earn-
ings inequality. Mincer’s (1974) earning function was used as the statistical platform in
all these studies.!

The human capital approach to wage growth over the life cycle, as developed by
Becker (1975), Mincer (1958, 1974) and Ben-Porath (1967), emphasizes the role of hu-
man capital acquired in school and on the job. Workers face a given trade off between
current and future earnings, represented by a human capital “production function”, and
decide how much to invest. The wage offered to individuals is determined as a product
of the worker’s stock of human capital and the market-determined “rental rate”. Markets
operate competitively and workers are compensated for their investments. If individuals
are heterogeneous, then compensation applies only at the margin, while non-marginal
workers receive rents for their scarce attributes. When market conditions change, due
to technological change for instance, the rental rate changes, as does perhaps the pro-
duction function that describes the investment opportunities. Together, these lead to
adjustments in the individual investment decisions that affect wage growth.

Becker (1975), Griliches (1977) and Rosen (1977) have questioned the interpretation
that should be given to the regression coefficients of schooling and experience in the
Mincer earning equation, and hence the validity of drawing policy conclusions from
these coefficients. The main concerns are, first, the role of individual heterogeneity in
ability and access to the capital markets and, second, the role of market frictions and
specific investments in human capital. These concerns affect the statistical estimation
procedures because the unobserved individual attributes that influence investment deci-
sions can bias the schooling and experience coefficients in Mincer’s equation. Equally
important is the recognition that if markets are non-competitive because of credit con-
straints or the firm specific investments that create relational rents, then wages and

! Heckman, Lochner and Todd provide an insightful perspective on the Mincer earning regression, fifty years
later.
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productivity need not coincide as well as social and private rates of return for investment
in human capital may diverge.

Parallel to the human capital approach, search models have been offered to deal with
limited information and market frictions. At the individual level, these models explain
wage growth and turnover as outcomes of the (random and intermittent) arrival of job
offers that can be rejected or accepted [see Burdett (1978)]. These models also allow
for investment in search effort, with the objective of generating job offers rather than
enhancing productivity. When combined with learning, search models can provide a
framework for explaining the separate roles of tenure and general market experience
[see Mincer and Jovanovic (1981), Jovanovic (1984), Mortensen (1988)]. At the mar-
ket level, search models can explain the aggregate level of unemployment in addition
to the distribution of wages in the economy. The policy implications of these mod-
els for schooling and training may be quite different than those of the human capital
model because of the important role of externalities, relational rents and bargaining [see
Mortensen and Pissarides (1999), Wolpin (2003)].

A third important consideration that may explain wage growth is learning [see Jo-
vanovic (1979a, 1979b), Harris and Holmstrom (1982), Gibbons and Waldman (1999a,
1999b)]. Workers are heterogeneous and it takes time to identify their productive ca-
pacity with sufficient precision. Therefore, employers must base their payments on
predictions of expected output that are repeatedly modified by the worker performance.
The arrival of new information which allows the market to sort workers can be indi-
vidually costly, because it makes wages uncertain. This risk creates incentives for risk
sharing between workers and firms. A possible outcome of this process is that all work-
ers obtain partial insurance, to protect them against wage reductions upon failures to
perform well. Yet, successful workers will be promoted because information is pub-
lic and other firms compete for workers based on this information. We thus have wage
growth that is triggered by new information rather than by the worker’s actions or arrival
of job offers.

Although investment, search and learning have similar implications with respect to
the behavior of mean wages, implying rising and concave wage profiles, they can be
distinguished by their different implications for higher moments, such as the wage vari-
ance. For instance, Mincer (1974) pointed out that compensation for past investment in
human capital creates a negative correlation between early and late earnings during the
life cycle, implying that the interpersonal variance of earnings over the life-cycle has
a U-shape pattern. This is not true in the search and learning models, where workers
that are initially homogeneous become increasingly heterogeneous as time passes due
to their longer exposure to random job offers. In these models, the variance may first
increase and then decrease as workers are gradually sorted into their “proper” place.

The purpose of this survey is to provide a synthesis of the alternative explanations for
wage growth and relate them to the patterns observed in the data. The first part of the
survey provides an initial glance at the data on life cycle wage levels and rates of wage
growth, based on cross sectional, synthetic cohorts and panel data. We use all these
sources to illustrate the important distinction between life-cycle and time effects and to
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show that most wage growth occurs early in the work career. These results are associated
with high turnover, in and out of the labor force, between employers, occupations and
industries. We show that post-schooling wage growth is quantitatively important and is
as large as the wage growth attributed to schooling. Moreover, schooling and experience
are strongly linked, with more-educated workers generally having higher wage growth
and more-stable employment. The second part of the survey presents models of wage
growth based on investment, search and learning in a unified framework. This allows us
to compare alternative channels for wage growth and identify the connections amongst
them. The third part of the survey provides a second glance, based on the empirical
literature in the area and our own examination of the data, for the purpose of identifying
empirical tests that take into account unobserved heterogeneity and might distinguish
alternative models of wage growth.

2. Wages and employment over the life cycle — A first glance

In this section, we take a first glance at the available data on life cycle earnings. Our goal
is to summarize the patterns of post schooling wages for workers of different educational
attainments, without restricting ourselves to a particular functional form, such as the
famous Mincer’s wage equation that restricts mean (log) wages to be linear in schooling
and quadratic in experience. We take advantage of large bodies of data collected over
several decades, a privilege that early research did not have, for reproducing the basic
facts on wages over the life cycle.

The data sources are the March Supplements from the Current Population Sur-
veys (CPS) for the years 1964-2002, the Panel Study of Income Dynamics (PSID)
for the years 1968—1997 the National Longitudinal Survey of Youth (NLSY) for the
years 1979-2000, and the CPS outgoing rotation groups (ORG) for the years 1998-2002.

The March CPS data is a sequence of annual cross sections. The ORG CPS data fol-
lows households over 16 months and enables us to create short panels for individuals.
The PSID began with a cross-sectional national sample in 1968, with participants in-
terviewed every year until 1993 and then biannually until 1997. In contrast, the NLSY
sample includes only individuals aged 14-21 when first interviewed in 1979 and ob-
served until 2000. (A more detailed description of these data sets is available in the
Appendix.)

From each source, we selected white males with potential work experience (age —
school years — 6) of no more than 40 years. Observations were divided by school com-
pletion into five levels: (i) high school dropouts, (ii) high school graduates with twelve
years of schooling, (iii) some college, (iv) college graduates with a BA degree and
(v) college graduates with advanced/professional education (MBA, PhD). We then ex-
amine the hourly or annual wages, whichever is applicable, of workers employed full
time and full year.

By restricting ourselves to white US males, we can examine wage patterns for a
relatively homogeneous group over a long period of time. This allows us to control for
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institutional and social differences and to focus on the potential role of the economic
forces that affect wage growth, such as investment, search and prices of skills.

2.1. The pooled data

Under stationary conditions, the chronological time of observation would be irrelevant;
we can then pool data from different years and cohorts while paying attention only to
the stage in the worker’s life cycle, as indicated by his potential work experience. Fig-
ure 1 shows the mean weekly wage—experience profiles, by schooling, averaged over the
38 years 1964 to 2002 of the March CPS data, using a subsample of fully employed (full
time and full year) workers. These (log) wage profiles have the general shape found in
previous studies based on single cross sections [see Mincer (1974), Murphy and Welch
(1992), Heckman, Lochner and Todd (2001)]. Average wages are well ranked by edu-
cational attainments. Mean wages increase rapidly (by approximately 80 percent) over
the first 10 to 15 years of a career. As careers progress, we find little change in mean
wages.

The sharp growth in wages is associated with a sharp increase in labor supply and
regularity of employment, as indicated by the life-cycle profiles of the proportion of
workers who work full time, full year (among those who worked some time during the
year) and average weekly hours (for those with positive hours). Workers with higher
levels of schooling work more and reach a steady level much earlier than do less edu-
cated workers (see Figures 2a and 2b). Thus, hours and wages move together over the
life cycle, and earnings grow faster than wages.

Weekly Wage (in logs)

===High school dropouts

====High school graduates

==Some college
=== (College graduates (BA)

=—College graduates + (MA, MBA, Ph.D))

5.5 T T T T T T T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Experience (potential)

Figure 1. Mean weekly wages (in logs) by education and (potential) experience, white males, full-time
full-year workers (52 weeks), CPS, March supplements, 1964-2002.
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Figure 2a. Fraction of full-time full-year workers and average weekly hours of employed workers by educa-
tion and experience, CPS, March supplements, 1964-2002.
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Figure 2b. Fraction of full-time full-year workers and average weekly hours of employed workers by educa-
tion and experience, CPS, March supplements, 1964-2002.
Average weekly hours of employed workers.
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2.2. Cohorts and cross-sections

In fact, the economy is not stationary. The wage structure has undergone major changes
beginning in the late 1970’s, when workers with high level of schooling started to gain
relative to those with low levels of schooling, mainly as a result of the decline in the
wages of low-skill workers [see Katz and Autor (1999)]. Such changes in returns to skill
imply different wage profiles for different cohorts, where workers born in the same year
are followed over time, and for cross sections, where workers with different experience
(and time of entry into the labor force) are observed at a given year.

Figures 3a and 3b show the wage—experience profiles for the cohort of high school
graduates born in 1951-1955 and the cohort of college graduates born in 1946-1950,
respectively. These two groups entered the labor market at roughly the same time, 1971—
1975. Added to the graphs is the evolution of the cross section wage—experience profiles
from 1971 to 2000 in five year intervals, where each such cross section profile shows
the mean wages of workers with the indicated schooling and experience in a given time
interval. These figures make it very clear that cohort-based wage profiles are affected by
changes in market conditions that shift the cross section profiles over time. These shifts
differ by level of schooling. High school graduates of all experience levels earned lower
wages during the period 1970-2000, which is the reason why the mean wage profile of
the cohort of high school graduates born between 1951 to 1955 exhibits almost no wage
growth after ten years in the labor market (see Figure 3a). In contrast, workers with a
college degree or more maintained their earning capacity over time. Consequently, as
seen in Figure 3b, the cross section and cohort wage profiles of college graduates are
quite similar and rise throughout most of the worker’s career.

Although the cross section profile is, by construction, free of time effects, its shape
is not necessarily a reflection of life cycle forces because cohorts “quality” can change
over time. An important reason for this is that schooling is embodied in the worker
early in life and the quality of that schooling may depend on the size of the cohorts with
each level of schooling and the state of knowledge at the time of entry. It is impossible
to separately identify time cohort and life cycle effects unless one uses some a priori
identifying assumptions.>

2.3. Panel data

Panel data follows the same group of individuals over a period of time, in contrast to
cohort data, where different individuals are sampled in every period. Having repeated
observations for the same individual allows one to calculate individual rates of wage
growth and examine their variance. The panel also allows examination of individual
transitions among different employers and occupations.

2 For instance, Borjas (1985) assumed that time effects are common to immigrants and natives to identify
cohort effects for immigrants. Weiss and Lillard (1978) assumed that time effects are constant and common
to all experience groups in order to identify cohort effects for scientists.
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Figures 4a and 4b show the average wage profiles constructed from PSID and NLSY
data. Basically, the patterns resemble the synthetic cohorts displayed in Figures 3a
and 3b, except that the panel profiles are less likely to taper off and decline late in
the life cycle for workers with less than a college degree. Note that the NLSY sample
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Figure 4b. Mean hourly wages (in logs) by education and experience, PSID, 1968-1997 and NLSY,
1979-2000.
NLSY, 1979-2000.

follows few birth cohorts that are close to each other, at the early stage of the life-cycle,
while the PSID covers many cohorts at all stages of the life cycle. Therefore, the NLSY
profiles are less concave than the corresponding PSID profiles, which show a pattern
that is more similar to the CPS cross section profiles.
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Figures 5a and 5b display the life cycle patterns of the monthly proportions of CPS
workers that changed occupation and industry, while Figure Sc shows the annual propor-
tions of NLSY workers who changed employers. We see that for all these dimensions of
mobility, transitions decline quickly with potential experience and are generally more
frequent among the less educated, especially at the early part of their careers. The im-
pact of schooling on movement across employers is weaker than on transitions across
occupations or industries. Similar findings are reported by Topel and Ward (1992), Hall
(1982), Blau and Kahn (1981), Mincer and Jovanovic (1981), Abraham and Farber
(1987), Wolpin (1992) and Farber (1999).

An interesting feature of the transitions among employers is that the proportion of
movers initially rises, suggesting a period of experimentation on the job, and continues
at a relatively high rate of about 15 percent per year until the end of the worker’s career.

2.4. Individual growth rates

Table 1 summarizes the main results on wage growth. For each individual, we calculate
annual wage growth and then present the averages and standard deviations of these rates,
by experience and schooling. For comparison, we also present the predicted average
growth rates that would be implied for the same individuals by using Mincer’s quadratic
specification for wage levels. We report these figures for the CPS short panel as well as
the PSID and the NLSY samples. We include only observations in which workers were
fully employed in the two consecutive years for which wage growth is calculated (see
Appendix).

The average worker’s career is characterized by three very different phases. The first,
decade-long phase is characterized by a sharp growth of wages. The second, five-year
long phase is characterized by moderate wage growth; the late phase of a career has zero
or negative growth. The growth rates are substantially higher for workers with higher
levels of schooling. This general pattern is revealed in all the data sets that we use.
However, the CPS short panel shows somewhat lower rates of wage growth because of
the absence of time effects.

The average annual growth rates of wages in the initial ten years for the most-
educated group are 7.7 in the CPS short panel, and 11.0 and 9.6 in the PSID and NLSY
panels, respectively. These rates are quite close to the wage growth associated with
schooling. However, the contribution of experience declines with the level of schooling;
for high school graduates, average growth rates during the first decade of post schooling
experience are 5.6, 5.7 and 7.1 in the CPS, PSID and NLSY, respectively.

There is a sharp decrease in wage growth with labor market experience. As one moves
across experience groups for the highly educated, the wage growth in the CPS short
panel declines from 7.7 to 5.3 and then to 1.5. In the PSID sample, wage growth declines
from 11.0 to 1.3 and then rises stightly to 1.9. The NLSY sample shows no such reduc-
tion mainly because it represents few cohorts, all of which gain from the continuous rise
in skill prices. For some college and below, we see a decline of wage growth with expe-
rience in all samples because these groups gained less from the increase in skill prices.
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Figure 5a. Proportion of workers who changed occupation, industry or employers by education and experi-
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ence, full-time workers, CPS-ORG, 1998-2002, and NLSY, 1979-2000.
Proportion of workers who changed occupation (within one month), CPS-ORG, 1998-2002.
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Figure 5b. Proportion of workers who changed occupation, industry or employers by education and experi-

ence, full-time workers, CPS-ORG, 1998-2002, and NLSY, 1979-2000.
Proportion of workers who changed industry (within one month), CPS-ORG, 1998-2002.
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Figure 5c. Proportion of workers who changed occupation, industry or employers by education and experi-
ence, full-time workers, CPS-ORG, 1998-2002, and NLSY, 1979-2000.
Proportion of workers who changed employers (within one year), NLSY, 1979-2000.

Differences in average growth rates by schooling levels are substantial. For instance,
in the CPS and PSID samples, workers with advanced degrees enjoy a wage growth
that is twice as high as that of workers with less than high school degree (.077 vs. .039
and .110 vs. .043, respectively) during the first decade of their career. This important
interaction is not captured by the standard Mincer specification; we allow for it here
because we estimate the experience coefficients separately for each education group. As
seen in Table 1, the averaged individual growth rates are generally higher than the wage
growth obtained from Mincer’s quadratic specification, especially at the early part of a
career. As noted by Murphy and Welch (1990), the quadratic specification overestimates
early wages and underestimates late wages. As a consequence of this misspecification,
early growth rates are substantially biased downwards.

The variability in the rates of wage growth follows a U-shape pattern with respect
to schooling. That is, the standard deviations are lower for workers with high school
degree than for workers with more schooling or less, suggesting that, in this regard, the
middle levels of schooling are less risky. However, there is no systematic pattern for the
standard deviations of wage growth by level of experience.

In Table 2a we show, for each experience and education group, the proportion of ob-
servations with a rise, a decline and no change in reported nominal wage;3 for each such
subsample, we calculate the average change in real hourly wage. Using the CPS short
panel, we see that, given a nominal increase, the average real hourly wage grows at a

3 The wage used for this classification is total annual salary reported in the NLSY and PSID. For the CPS
short panel, we use the monthly wage. These are raw data and no correction for hours was made.
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Table 1

The average wage growth by education, experience, specification and data source

Experience Data
source

Education categories

Less than HSG HSG (12) Some college  College MA, Ph.D.
graduates

Level Dif Level Dif Level Dif Level Dif Level Dif

0-10
CPS-ORG

PSID

NLSY

11-15
CPS-ORG

PSID

NLSY

16-25
CPS-ORG

PSID

NLSY

25+
CPS-ORG

PSID

NLSY

0.024 0.039 0.032 0.056 0.033 0.063 0.036 0.063 0.029 0.077
(0.003) (0.029) (0.001) (0.010) (0.001) (0.010) (0.002) (0.011) (0.003) (0.017)
0.028 0.043 0.030 0.057 0.038 0.065 0.039 0.076 0.032 0.110
(0.003) (0.007) (0.002) (0.003) (0.003) (0.005) (0.003) (0.004) (0.006) (0.021)
0.024 0.065 0.034 0.071 0.046 0.081 0.052 0.082 0.055 0.096
(0.006) (0.010) (0.003) (0.004) (0.004) (0.005) (0.005) (0.005) (0.009) (0.012)

0.016 0.007 0.022 0.033 0.022 0.055 0.022 0.045 0.018 0.053
(0.002) (0.034) (0.001) (0.011) (0.001) (0.012) (0.001) (0.012) (0.001) (0.020)
0.019 0.030 0.020 0.021 0.026 0.021 0.027 0.029 0.022 0.013
(0.002) (0.007) (0.001) (0.004) (0.002) (0.005) (0.002) (0.005) (0.004) (0.016)
0.013 0.024 0.023 0.019 0.026 0.024 0.035 0.067 0.039 0.123
(0.002) (0.008) (0.001) (0.004) (0.002) (0.007) (0.004) (0.009) (0.009) (0.018)

0.010 0.052 0.013 0.022 0.012 0.026 0.09 0.026 0.009 0.015
(0.001) (0.021) (0.000) (0.007) (0.000) (0.008) (0.001) (0.009) (0.001) (0.012)
0.011 0.010 0.012 0010 0.015 0014 0.017 0.026 0014 0.019
(0.001) (0.004) (0.001) (0.003) (0.001) (0.004) (0.001) (0.004) (0.003) (0.009)
0.003 0.035 0.014 0.038 0.009 0065 0.021 0.111 0.025 0.044
(0.004) (0.009) (0.003) (0.005) (0.005) (0.013) (0.009) (0.015) (0.022) (0.035)

—0.002 0.025 —0.004 0.011 —0.005 0.002 —0.014 —0.002 —0.009 0.012
(0.003) (0.017) (0.001) (0.007) (0.001) (0.008) (0.002) (0.011) (0.003) (0.013)
—0.003 0.004 —0.005 0.006 —0.005 0.010 —0.003 0.000 —0.001 0.011
(0.001) (0.003) (0.002) (0.003) (0.003) (0.005) (0.004) (0.005) (0.005) (0.006)
—0.015 0.034 —0.003 0.034
(0.012) (0.042) (0.007) (0.041)

Notes: The numbers in the “dif”” columns are cell means and standard deviations. The numbers in the “level”
columns are growth rates as implied by the estimated coefficients of the experience and experience squared
terms in Mincer’s wage equation.

hefty rate of 25 percent per year. The corresponding figure for wage reduction is even
larger, —33 percent per year. As experience increases, the proportion of gainers (work-
ers with a wage rise) declines and the proportion of losers (workers with a wage decline)
rises. However, the conditional means of their respective wage changes remain remark-
ably similar across experience groups. Similarly, as we compare education groups, the
main reason for the higher growth rate among the educated is the larger proportion of



Table 2a

Annual wage growth rates and proportions of gainers and losers, by education and experience; CPS-ORG, 1998-2002

High school graduates

Some college

College graduates

Advanced degrees

Experience Fraction Wage growth Fraction Wage growth Fraction Wage growth Fraction Wage growth
All 0-10 1.000 0.056 1.000 0.063 1.000 0.063 1.000 0.077
11-15 1.000 0.033 1.000 0.055 1.000 0.045 1.000 0.053
16-25 1.000 0.022 1.000 0.026 1.000 0.026 1.000 0.015
26-40 1.000 0.011 1.000 0.002 1.000 —0.002 1.000 0.012
Gainers (wage up) 0-10 0.602 0.259 0.621 0.255 0.643 0.263 0.667 0.253
11-15 0.588 0.254 0.589 0.254 0.602 0.259 0.590 0.274
16-25 0.562 0.264 0.582 0.257 0.567 0.268 0.567 0.250
26-40 0.546 0.264 0.555 0.261 0.536 0.287 0.545 0.265
No wage change 0-10 0.048 —0.022 0.043 —0.035 0.055 —0.025 0.080 —0.003
11-15 0.048 —0.017 0.056 0.001 0.081 —0.026 0.090 —0.038
16-25 0.049 —0.018 0.053 —0.036 0.090 —0.031 0.083 —0.007
26-40 0.053 —0.028 0.055 —0.037 0.085 —0.026 0.099 —0.020
Losers (wage down) 0-10 0.349 —0.289 0.336 —-0.279 0.301 —0.350 0.253 —0.361
11-15 0.363 —0.306 0.355 —0.267 0.317 —0.343 0.320 —0.329
16-25 0.389 —0.325 0.364 —0.334 0.342 —0.359 0.349 —0.363
26-40 0.401 —0.314 0.391 —0.361 0.378 —0.405 0.356 —0.366

Notes: Gainers (losers) had a nominal wage increase (decrease) between subsequent wage observations.
Fraction is the share within experience groups.
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Table 2b
Annual wage growth and proportions of gainers and losers by experience groups and data source

CPS-ORG NLSY PSID
Experience  Fraction = Wage Fraction =~ Wage Fraction =~ Wage
growth growth growth
All
0-10 1.000 0.062 1.000 0.077 1.000 0.063
11-15 1.000 0.044 1.000 0.033 1.000 0.024
16-25 1.000 0.024 1.000 0.049 1.000 0.015
2640 1.000 0.007 - - - -
Gainers (wage up) 0-10 0.627 0.259 0.718 0.176 0.726 0.163
11-15 0.593 0.254 0.644 0.144 0.689 0.122
16-25 0.568 0.264 0.662 0.168 0.667 0.118
26-40 0.547 0.264 - - - -
No wage change 0-10 0.053 —0.023 0.071 —0.044 0.040 —0.040
11-15 0.065 —0.020 0.097 —0.040 0.048 —0.030
16-25 0.065 —0.023 0.082 —0.041 0.056 —0.046
26-40 0.066 —0.029 - - - -
Losers (wage down) 0-10 0.319 —0.312 0.211 —0.221 0.234 —0.228
11-15 0.342 —0.309 0.259 —0.217 0.263 —0.224
16-25 0.367 —0.339 0.255 —0.232 0.277 —0.220
2640 0.388 —0.351 - - - -

Notes: Gainers (losers) had a nominal wage increase (decrease) between subsequent wage observations.
Fraction is the share within experience groups.

workers with a nominal wage rise; but given such a change, the average increase is
independent of the level of schooling.

The same patterns are seen in Table 2b for the NLSY and PSID samples, where due
to the smaller size of these samples we classify the data only by experience. Again,
the main reason for the reduction of wage growth with experience is the decline in the
proportion of gainers, while the conditional means remain the same (except for gainers
in the PSID who show some decline).

Finally, Table 2c shows the interaction between gainers, losers, movers and stayers.
It is seen that, compared to stayers, workers who change employers are more likely to
be losers and suffer a larger reduction in wages if they lose. However, movers obtain
higher wage increases if they gain. In this respect, the current job provides workers with
some insurance. Taken together, the patterns displayed in Figure 3 strongly suggest that
the average wage growth is influenced by the arrival of positive or negative shocks. It is
the nature of such shocks (positive or negative) rather than their size that changes over
the life cycle.
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Table 2¢

Annual wage growth and proportions of gainers, losers, movers and stayers in the NLSY, by experience
groups

All Stayers Movers
Experience  Fraction =~ Wage Fraction =~ Wage Fraction =~ Wage

growth growth growth

All 0-10 1.000 0.077 0.800 0.082 0.200 0.052

11-15 1.000 0.033 0.833 0.039 0.167 0.001

16-25 1.000 0.049 0.833 0.055 0.167 0.014

Gainers (wage up) 0-10 0.718 0.176 0.739 0.170 0.625 0.208

11-15 0.644 0.144 0.662 0.140 0.549 0.174

16-25 0.662 0.168 0.680 0.162 0.568 0.207

No wage change 0-10 0.071 —0.044 0.070 —0.046 0.074 —0.034

11-15 0.097 —0.040 0.100 —0.038 0.080 —0.049

16-25 0.082 —0.041 0.083 —0.040 0.079 —0.045

Losers (wage down) 0-10 0.211 —0.221 0.191 —0.210 0.301 —0.250

11-15 0.259 —0.217 0.238 —0.209 0.370 —0.244

16-25 0.255 —0.232 0.237 —0.218 0.353 —0.283

Notes: Gainers (losers) had a nominal wage increase (decrease) between subsequent wage observations.
Movers (stayers) changed (did not change) employer between subsequent wage observations.
Fraction is the share within experience groups.

2.5. The questions

Based on this preliminary glance at the data, the following questions arise:
e What causes the large wage growth at the initial phase of a career?
e Why does wage growth decline?
e What are the interrelationships between wage growth, job change and labor sup-
ply?
e What causes the large variance in individual wage growth and who are the gainers
and losers?
In the next section, we examine some theoretical models that address these issues. In
the subsequent (and last) section, we present further evidence and discuss the support
for these explanations that is provided by the data.

3. Models of wage growth
A basic tenet of modern labor economics is that the observed life cycle wage patterns

are, to a large extent, a matter of choice. Thus, each worker can influence his future
wage by going to school, by choosing an occupation and by searching for a better job. Of
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course, wage levels and wage growth are also influenced by factors beyond the worker’s
control, such as aggregate demand and supply, technology, degree of competition and
the institutional framework. Nevertheless, individual choice in a given market situation
is an important part of the equilibrium analysis of wage outcomes.

In this survey, we present some of the basic approaches that economists have used
in the analysis of post-schooling wage growth. The main ideas that we cover are in-
vestment, search, and learning. Our purpose is to illustrate how these ideas are used in
sufficient detail to enable the reader to use them as tools. We try to use as much a uni-
fied framework, as possible, so as to make the conceptual connections and distinctions
between these ideas transparent. To achieve this purpose within our space constraints
we have omitted important ideas that require separate discussion. In particular, we focus
on general training and do not discuss firm-specific investments, mainly because of the
difficulties in pinning down the wages. We also do not cover incentive contracts and
the relations between wages and effort. The interested reader should consult other sur-
veys for these important and complex issues [Malcomson (1997, 1999), Gibbons and
Waldman (1999a, 1999b), Prendergast (1999)]. Finally, we do not discuss the impor-
tant relationships between wages and hours worked [see Weiss (1986), Blundell and
MaCurdy (1999)].

3.1. Investment

Workers have a finite life, 7', and time is discrete. Let ¥; denote the earning capacity of
the worker with the current employer, ¢t,t = 1,2, ..., T. We assume that

Y = R Ky, ey

where K; is the worker’s human capital and R, is the rental rate. In a competitive world,
without friction, all firms pay the same rental rate.

Workers can accumulate human capital by investment on the job. Let /; be the pro-
portion of earnings capacity that is forgone when the worker learns on the job. Hence,
current earnings are

v =R K, (1—-1). ()

Following the Ben-Porath (1967) model, suppose that human capital evolves according
to

K1 =K + gl Ky), 3)

where g(-) is increasing and concave with g(0) = 0. Thus, a worker who directs a larger
share of his existing capital to investment has lower current earnings but a higher future
earning capacity.

Here we consider only the behavior of workers for a given “production function”
g(-). In amore general analysis, this function would be influenced by market forces [see
Rosen (1972), Heckman, Lochner and Taber (1998)], but we do not attempt to close the
model by deriving the equilibrium trade-off between current and future earnings.
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To determine a worker’s investment, we form the Bellman equation
Vi(Kp) = Max[Ri K (1 = 1) + BVi1 (Ki + g1 Kn) . 4)

where f represents the discount factor and 8 < 1. This equation states that the value
of being employed in period ¢ consists of the current earnings with this employer and
the option to augment human capital through learning on the job. Each of these terms
depends on the level of investment of the worker, and one considers only the optimal
choices of the worker in calculating the value of the optimal program.

The first-order condition for /; in an interior solution is

R;
g' (LK)
The left-hand side of (5) describes the marginal costs of investment in terms of forgone
current earnings, while the right-hand side is the marginal value of additional future
earnings. In the last period, 7', investment is zero because there are no future periods
left in which to reap the benefits.

Differentiating both sides of (4) w.r.t. K; and using (5) we obtain the rule of motion
for the marginal value of human capital

VI(Ki) = R + BV (Ki). (6)

Using the end condition that V741 (K741) = 0 for all K741, meaning that human
capital has no value beyond the end of the working period, we obtain

= BV/ 11 (Kit1). &)

V(K1) = Rr. (N

The standard investment model assumes stationary conditions; hence, R; is a constant
that can be normalized to 1. Then, using (7) and solving (6) recursively, the value of an
additional unit of human capital at time 7 is
1 — ,3T+lfz

1-8
which is independent of K;. It follows that the value of being employed at a given
current wage declines with time, that is, V/(K;) > Vt’ +1(Kt+1) for all periods t =
1,2,..., T. The shorter the remaining work horizon, the less valuable is the current
stock of human capital and the lower the incentive to augment that stock. The lack of
dependence on history, implicit in the Ben-Porath (1967) specification, is sufficient but
not necessary for the result of declining investment, which holds under more general
conditions [see Weiss (1986)].

The model can be easily generalized to the case in which R, is variable over time. In
this case, equation (8) becomes

V/(K) = . ®)

T
V/(K) =) B Re. @®)

T=t
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Comparing these expressions, it is seen that if R, rises with time, then the investment
in human capital is higher at each period. The reason is that investment occurs when
a worker receives a relatively lower price for his human capital, so that the forgone
earnings are relatively low. If the rental rate rises with time at a decreasing rate, this
relative price effect weakens with time and investment declines.*

The observable implications of this model are clear:

e For a constant R, investment declines as the worker ages and approaches the end
of his working life.

e Earnings rise along an optimal investment path. This is caused by two effects that
reinforce each other; positive investment increases earning capacity and declining
investment induces a rise in its utilization rate.

o If R varies with time, workers that expect exogenous growth in their earning capac-
ity invest at a higher rate and their wage rises at a higher pace. Investment declines
if the rate of growth in the rental rate decreases.

3.2. Investment in school and on the job

Investment in school and on the job can be viewed as two alternative modes of accu-
mulation of human capital that complement and substitute each other. Complementarity
arises because human capital is self-productive, so that human capital accumulated in
school is useful for learning on the job. Substitution arises because life is finite and if
more time is spent in school, there is less time left for investment on the job. Although
the focus of this survey is on post-schooling investments, the fact that these two modes
are to some extent jointly determined leads us to expect interactions, whereby individ-
uals completing different levels of schooling will invest differentially on the job and
therefore display different patterns of wage growth.

Investment on the job is usually done jointly with work, while schooling is done
separately. As a consequence, one foregoes less earning when training on the job than
in school. However, in school, one typically specializes in the acquisition of knowledge
and human capital is consequently accumulated at a faster rate. One can capture these
differences by assuming different production (and cost) functions for the two alternative
investment channels.

Let p; be a labor force participation indicator such that p; = 1 if the individual works
in period t and p; = 0, otherwise. Suppose that when the individual does not work he

4 Using (8) and (5) investment is determined by

T
1 T—t R:
g UK ;ﬂ R

If the rental rate R rises with time % > 1, which raises the incentives to invest at any period. If, in addition,

% declines in 7 for all T > ¢ then changing prices creates an added incentive to invest early rather than late,
which together with the effect of the shortening horizon implies that investment, /; K, declines in 7.
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goes to school and then accumulates human capital according to K;,+1 = K;(1 + y)
where y is a fixed parameter such that y K; > g(/;K;). We also assume that (1+y) > %,
which means that the rate of return from investment in human capital y exceeds the
interest rate. Otherwise, such investment would never be optimal. Assume stationary
conditions and let R; = 1. We can now rewrite the Bellman equation in the form

Vi(Ky) = 1XIalX[Psz(1 — 1) + Vi1 (Ko + prghKo) + (1 = p)y Ky)]. €))

School is the preferred choice in period ¢ if

BVt (K (1 +9)) > Ki(1 = I]) + BVi1 (Ko + g ([ KD)), 10)

where the optimal level of training on the job, I, is determined from (5). Finally, the
law of motion for the marginal value of human capital is modified to

V/(K:) = pr + BV (KD (1 4+ (1 = poy). an

This extension has several implications:

e Specialization in schooling occurs, if at all, in the first phase of life. It is followed
by a period of investment on the job. In the last phase of the life cycle, there is no
investment at all.

e During the schooling period, there are no earnings, yet human capital is accumu-
lated at the maximal rate (1 + y). During the period of investment on the job,
earnings are positive and growing. In the last phase (if it exists), earnings are con-
stant.

e A worker leaves school at the first period in which (10) is reversed. At this point it
must be the case that [/ < 1, which means that at the time of leaving school, earn-
ings must jump to a positive level. This realistic feature is present only because we
assume different production (and cost) functions in school and on the job, whereby
accumulation in school is faster but requires a larger sacrifice of current earnings.

e A person with a larger initial stock of human capital, K¢, will stay in school for
a shorter period and spend more time investing on the job. He will have higher
earnings and the same earnings growth throughout life.

e A person with a larger scholastic learning ability, y, will stay in school for a longer
period and spend less time investing on the job. He will also have higher earnings
and the same earning growth throughout life.

Although these results depend heavily on the particular form of the production func-
tion (3), they illustrate that unobserved characteristics of economic agents can create a
negative correlation between the amounts of time spent investing in school and on the
job, while there need be no correlation between completed schooling and post school-
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ing wage growth.’ It should be noted, however, that wage growth is often higher for the
more educated, which casts some doubt on the neutrality implied by (3). Uncertainty
and unexpected shocks can also affect the correlation between schooling and invest-
ment. For instance, the introduction of computers may raise the incentive to invest on
the job among educated workers to a larger extent than among uneducated workers be-
cause the investment’s payoff may be lower for the second group.®

3.3. Search

In a world with limited information and frictions, firms may pay a different rental rate,
R, because workers cannot immediately find the highest paying firm and must spend
time and money to locate employers. If a worker meets a new employer, he obtains a
random draw R from the given distribution of potential wage offers F'(R). The worker
decides whether to accept or reject this offer. To simplify, we assume here that workers
are relatively passive in their search for jobs. They receive offers at some fixed exoge-
nous rate A, but do not initiate offers through active job search.

We discuss here the case with homogenous workers and firms, assuming that workers
are equally productive in all firms and their productivity is constant over time. However,
firms may pay different wages for identical workers. Specifically, if K is the worker’s
human capital, then the profits of a firm that pays the worker R are K — RK. Firms
that post a high R draw more workers and can coexist with a firm that posts a low
R and draws few workers. In equilibrium, all firms must have the same profits [see
Mortensen and Pissarides (1999)]. Here we consider only the behavior of workers for a
given wage distribution, F'(R), and do not attempt to close the model by deriving either
the equilibrium wage offer distribution or the equilibrium trade-off between current
and future earnings. In a more general analysis, the wage distribution is determined by
market forces [see Wolpin (2003)].

Lets us momentarily ignore investment and look solely at the implications of search.
Consider a worker who receives a rental rate R, for his human capital from his current
employer in period ¢, so that Y, = K R;. Now imagine that during period ¢, the worker
is matched with a new employer offering another rental rate, R. Because the worker can
follow the same search strategy wherever he is employed, it is clear that the offer will
be accepted if R > R, and rejected if R < R;. If the worker rejects the offer and stays
with the current employer, his earning capacity remains the same and Y;+1 = Y;. If the

5 The crucial feature here is that investment depends only the time left to the end of the horizon and is inde-
pendent of the level of the stock of human capital. An additional simplification is that there is no depreciation,
so that earning growth depends only on investment and is thus also independent of history. The results stated
in the text can be easily shown using the continuous time version of the problem described in the text and
applying phase diagram techniques [see Weiss (1986)].

6 Weinberg (2003) shows that computer adoption is also related to experience. In industries with the greatest
increase in computer use, the returns to experience have increased among high school graduates, but declined
among college graduates.



Ch. 1:  Post Schooling Wage Growth: Investment, Search and Learning 23

worker accepts the outside offer and moves to the new employer, his new wage, Y; | =
RK, must exceed Y;. The probability that the worker will switch jobs is A(1 — F(Ry))
and is decreasing in R;.

The observable implications of this model are:

e A job has an option value to the worker. In particular, he can maintain his cur-
rent wage and move away when he gets a better offer. Consequently, earnings rise
whenever the worker switches jobs and remain constant otherwise.

e The higher the worker’s current wage, the more valuable is the current job; hence,
the offers that the workers accepts must exceed a higher reservation value. There-
fore, the quit rate and the expected wage growth decline as the worker accumulates
work experience and climbs up the occupational ladder.

e A straight-forward extension is to add involuntary separations. Such separations
are usually associated with wage reduction and are more likely to occur at the end
of the worker’s career, which may explain the reduction in average wages towards
the end of the life cycle.

This model can be generalized by allowing the worker to control the arrival of new
job offers by spending time on the job in active search [see Mortensen (1986)]. Search
effort declines as the worker obtains better jobs, so that the arrival rate of job offers
and wage growth decline, too. Towards the end of the career, a worker may reduce his
search effort to a level that generates no job offers. Consequently, voluntary quits and
wage growth cease.

The same search model can be motivated slightly differently by assuming that work-
ers and firms are heterogeneous. Let workers be ranked by their skill, K. Let firms be
ranked by their minimal skill requirement R [see Weiss, Sauer and Gotlibovski (2003)].
Assume that worker K employed by firm R produces R if K > R and 0 otherwise. Be-
cause workers with K > R on job R produce the same amount, irrespective of their K,
we can set their wages to R (assuming zero profits). A worker K who is now employed
at firm R, and meets (with probability 1) a random draw from the population of em-
ployers, R, is willing to switch if and only if R > R;. However the employer is willing
to accept him only if K > R. Transition into a better job thus occurs with probability
A(F(K) — F(Ry)).

3.4. Comparison of investment and search

The investment and search models have similar empirical implications for average
growth in earnings, i.e., positive and declining wage growth. In the investment model,
the reason for wage growth is that the worker chooses to spend some of his time learn-
ing. However, investment declines as a result of the shortened remaining work period,
which causes wage growth to taper off. In the search model, wage growth is an outcome
of the option that workers have to accept or reject job offers. Acceptance depends on the
level of earnings that the worker attained by time ¢, so that history matters. Two work-
ers of the same age may behave differently because of their different success records in
meeting employers. But the general trend is for wage growth to decline because workers
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who attained a higher wage have a lower incentive to search and are less likely to switch
jobs.

Although investment and search have similar implications for wage growth, they can
be distinguished by their different patterns in the variance of wages and the correlation
between wages at different points of the life cycle. As shown by Mincer (1974), the
variance in wages first declines and then rises, as we move across age groups in a cross
section or follow a cohort. The reason is that a current low wage is compensated for by
a future high wage, so that workers who invest more intensely will overtake those with a
lower investment rate. The minimal variance occurs in the middle range of experience,
where individual earning profiles cross. Under search, the cause for variability is not
differential investment but different success record in locating suitable job matches and
the variability in accepted wage offers. Homogeneous workers become increasingly
heterogeneous due to their longer exposure to random job offers. However, selection
modifies the impact of such shocks on wages, because wages do not go down when the
worker keeps the job and those who have high wages are less likely to get a better offer.
Thus, the variance first increases and then declines as workers are gradually climbing
up the income distribution. If workers are initially heterogeneous, the variance may also
first increase and then decline as workers are gradually sorted into their “right” place.
The investment model suggests a negative correlation between wage level and wage
growth at the beginning of the worker’s career and a positive correlation between wage
growth and wage level late in the worker’s career, whereas the search model implies
a negative correlation between current wage and wage growth at any point of the life
cycle.

Search and investment also have similar implications for quits, especially if in-
vestment has a firm-specific component. To the extent that specific investment can
be described by a stochastic learning process on the job, as in Jovanovic (1984) and
Mortensen (1988), then both wage growth and mobility can be outcomes of either in-
ternal shocks in the form of changes in the quality of a match, or external shocks in the
form of outside offers. The average patterns of wage growth and separations will be the
same under specific investment or search. However, higher moments, such as the wage
variances among stayers and movers, can indicate the importance of specific capital and
search, respectively.

3.5. Putting the two together

We now consider the possible interaction between search and investment behavior. To
simplify, we continue to assume that workers can reject or accept offers as they arrive
at an exogenous rate A, but cannot initiate offers by investing in search. However, the
option of passive search changes the incentives to invest in human capital.

The Bellman equation becomes

Vi(Ri, Ki) = Max{R K (1 = bp) + B[AE{max[ Vi1 (Ry, Ki1), Vie1 (R, Kin)]}
t

+ (1= D) Vis1(Re, Ky )]} 12)
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Because a worker with a given K can follow the same search and investment strategy
on any job, it is clear that he will switch jobs if R > R;. Given this reservation value
strategy, we can write

E{max[Vis1(Re, Kit1), Vi1 (Ris1, Kis1)])

o0

— F(R)Vis1(Ry. Kps1) + /R Vie1 (R, Kis1) f(R) dR, (13)

where f(R) is the density of wage offers. The first-order condition for /; is now

— = BV, R, K A Vi, R, K
TUGKD BVir+1(Re, Kev1) + 2B N (Visr41 (R, Ki11)
— Vi1 (Re, Ke1)) f(R) dR, (14)

where Vi ; denotes the partial derivative of V;(-, -) with respect to K;. The interaction
between investment and search decisions is captured by the second term in Equa-
tion (14) which shows that the incentives to invest now include the capital gains that
the worker obtains if he changes employers. The higher K;, the more one gains from a
favorable draw of R; therefore, the incentive to accumulate human capital is stronger.7
This extended model has the following features:
e As long as the worker stays with the same firm, investment in human capital
declines because of the shortened work period.
e On any such interval, the worker invests more than he would without search and
a fixed R. This result reflects the upward drift in the R which is inherent in the
search model and qualitatively similar to the result in the regular investment model
when R rises exogenously.
e Investment drops when the worker switches to a new job with a higher R, because
the option of switching to a new job becomes less valuable.

3.6. Human capital and skills

Human capital K is an aggregate that summarizes individual skills in terms of produc-
tion capacity. Different skills are rewarded differentially in different occupations. We

7 We can simplify these expressions by showing that the value function is linear in K; and can be written in
the form

Vi(Rt, Kt) = Kt At (Ry) + By
Hence, investment in period ¢ is determined by

R;

iky Pt wep /R, (Ars1(R) = A1 (R)) f(R) AR,

where A;(x) is a sequence of functions that are increasing in x and decreasing in ¢, with A7 (x) = 1 for all x.
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assume that this aggregate may be represented as
InKj =Y 6S. (15)
N

where S is the quantity of skill s possessed by the individual and 6,; is a non-negative
parameter that represent the contribution of skill s to occupation j. Firms reward indi-
vidual skills indirectly by renting human capital at the market-determined rental rate, R.
Thus, the parameter 6;; is the proportional increase in earning capacity associated with a
unit increase in skill x; if the individual works in occupation j. Having assumed that 6;;
is independent of the quantity of skill s possessed by the individual, these coefficients
may be viewed as the implicit “prices” (or “rates of return”) of skill s in occupation j.3
Because we are interested here in the timing of occupational changes, it will be conve-
nient to set the problem in continuous time. We denote by 7 the duration of the worker’s
lifetime and by ¢ a point in time in the interval [0, T']. We define k() as the portion
of available time spent working in occupation j at time ¢, so that 0 < 4;(z) < 1 and
> j hj(t) = 1. The worker will typically work at one particular occupation in each point
in time but is free to switch occupations at any time. The worker’s earning capacity is

Y(t) = RZhj(t)Kj(t). (16)
j

Skills are initially endowed and can then be augmented by acquiring experience. We
consider here a “learning by doing” technology whereby work at a rate /() in a par-
ticular occupation j augments skill s by y;;h;(¢). Thus, the change in skill s at time ¢
is

e =Y vsjhj(®). 17
J

Note the joint production feature of this technology. Working in any one occupation j
can influence many skills that are useful in other occupations. Yet, such experience may
be more relevant to some particular skills. In this way, we obtain that work experience
is transferable but not necessarily general.

In the static version of this model (the Roy model), individual skills are constant
(ysj = O for all s and j) and the main issue is the mapping between skills and earnings
that results from the different occupational choices of workers with different skills.
The basic principle that applies there is that each individual will spend all his work
time in the occupation in which his bundle of skills commands the highest reward [see
Willis (1986) and Heckman and Honore (1990)]. Unexpected changes in the prices of
skills, 65, can cause the worker to switch occupations; however, under static conditions

8 Each worker can be viewed as a bundle of skills. Because these skills cannot be unbundled from the
worker, the law of one price does not apply and different skills have different implicit prices in different uses,
depending upon the technology of production. It is only human capital that can be moved freely across uses
and, therefore, commands a single price.
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there is no occupational mobility. In the dynamic set up that we outline here, skills
vary with time, and this variation is influenced by the worker’s career choices. In such
a context, planned occupational switches can arise, even in the absence of shocks, if
experience is sufficiently transferable across occupations.

To simplify the exposition, we consider the case of two occupations and two skills’
and examine the conditions for a single switch. Given our simplifying assumptions, the
earnings capacity of a worker in different occupations, K ; grows at constant rates that
depend on the occupation in which the worker specializes. Suppose that the worker
switches from occupation 1 to occupation 2 at time x and then stays there for the rest of
his life. Then, in the early phase, prior to time x, #1(¢) = 1 and

Ki
— =0uyn +6uya =811,

K
K> (18)
— =0y + 00y = 82,1-
K>
In the later phase, after x, h2(¢) = 1 and
K,
— =0uyi2 +01y2 = g1,2,
K
(19)

K>
— =0pyi2 + 60y =g22.
K,

The expected lifetime earnings of the worker is

X T
Vix) = R{KI(O) f e ITRLITdr + K5(0) / e IHE21IxFg22(—) dz}. (20)
0 x

For a switch at time x to be optimal, it is necessary that V/(x) = 0 and for V" (x) < 0.
It can be shown that if work experience in each occupation raises the worker’s earnings
in that same occupation by more than in the alternative occupation (that is, g1,1 > g2.1
and g2 > g2.1) then V/(x) = 0 implies that V" (x) > 0, so that the worker will never
switch occupations.!? Instead, the worker will specialize in one occupation through-
out his working life and concentrate all his investments in that occupation [see Weiss

9 More generally, we are interested in the case where there are more occupations than skills. Otherwise some
skills will be redundant [see Welch (1969)].
10 The first derivative can be written in the form

V() = R{K (0) e LY — Ry(0) e EF 1S
T
+ (82,1 —gz,z)Kz(O)/ e 821X 82 2(17) dt}
X

T—x
= ReTH RN )P HELITEE — 1 4 (g1~ 822) /0 eTTTHET g |
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(1971)]. However, some occupations require a preparation period in other occupations,
that serve as stepping stones [see Jovanovic and Nyarko (1997)]. For instance, it is not
uncommon that successful managers start as engineers or physicians rather than junior
managers.

Specifically, suppose that

Vil > Y12, Y21 > v, 611 <62, 61 < 6. 2D

Then it is easy to verify that, depending on initial conditions, the worker may start
in occupation 1 and then switch to occupation 2 because skill 1 is more important in
occupation 2, i.e., 12 > 61, but occupation 1 is the better place to acquire skill 1,
i.e., y11 > y12. It does not pay to specialize in occupation 1 because the worker will
not exploit his acquired skills that are more useful in occupation 2. Nor is it usually
optimal to specialize in occupation 2, because then the worker will not acquire sufficient
skills. However, a worker with a large endowment of skill 1 or skill 2 may specialize in
occupation 2 immediately.

This model illustrates quite clearly the main features of occupations that serve as
stepping stones. Basically, these occupations enable the worker to acquire skills that
can be used later in other occupations in a cheaper or more effective way.!! Although
these jobs pay less for all workers with given skills, some workers may still enter them
as an investment in training.'?

The pattern of earnings growth that is implied by this sequence of occupational
choices is easy to summarize. At the point of switch, x, earnings rise instantaneously,
where the proportional jump is S (0) (011 —012) + S2(0) (021 —022) + (g1.1 — g2.1)x- The
growth rate of earnings may either rise or decline following this change, because the re-
strictions in (21) are consistent with either g11 > g22 or g1.1 < g2.2. If we assume,
however, that the differences between the two occupations in the learning coefficients
(the y’s) are more pronounced than the differences in the prices of skills (the 6’s) then
g1.1 > g2.2 and the growth rate in earnings will decline, which is the more realistic case.

using g—gg; = eS1M011-012)+520)021-022) = ¢D apd a change of variable, t — x = t. The second

derivative evaluated at this point is given by

V/(x) = Re 821N K, (0){(g1,1 — g2,1) P TELITELIY — (g | — g5 ) (T F822)T 1)),

1T Because this model assumes learning by doing, the opportunity costs of investment are the forgone earnings
that one could receive by switching earlier to the higher-paying occupation. This stands in some contrast to
the cases discussed above, where the costs were the loss of effective work time, in the occupation that one
has.

12 Booth, Francesconi and Frank (2002), show that fixed term temporary jobs serve as stepping stones to
permanent jobs. Female workers who held 3 consecutive one year fixed-term contracts are initially paid lower
wages than comparable workers on permanent jobs but appear to overtake them after about 10 years. Among
men, wages are higher for workers who follow the same pattern but overtaking is not observed.
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3.7. Wages, productivity and contracts

The presumption, so far, was that a worker’s wage is closely tied to his productivity.
However, the relation between these two variables may be quite complex, especially
when workers and firms develop durable relationships. In such a case, wages and pro-
ductivity are still tied in terms of long-term averages but, in the short run, systematic
differences between wages and productivity may appear that represent credit and risk
sharing arrangements, or incentives to exert effort. We shall not attempt to describe the
complex issues associated with incentives for effort, about which several excellent re-
cent surveys exist. However, the issues associated with credit and risk sharing are easy
to explain.

Trade between workers and employers that extends over time is motivated by some
basic asymmetry between the parties. Specifically, firms may have better access to the
capital market and may be able to pool some risks. If a worker’s output varies over time,
and if he has no access to the capital market, the firm may smooth his consumption by
offering a flat wage profile which effectively means that the worker borrows from the
firm. Similarly, if a worker’s output is subject to shocks, the firm may accept these risks
and provide the worker with insurance that stabilizes his income. As we shall now show,
the ability of firms to provide such credit or insurance arrangements is limited by the
commitments that workers (and firms) can make.

Consider a worker with a fixed bundle of skills and suppose that because of random
variations in the prices of skills, his/her human capital is subject to capital gains or
losses. Specifically,

K:;(1+ g) with probability p,

K11 = { K;(1 —§) with probability 1 — p, @

where g and § are fixed parameters that govern the size of capital gains and losses,
respectively. We denote by Q;(K;_1) the expected present value of the worker’s output
over the remainder of his work life, T — . Let h; be a sequence of zeros and ones,
where 1 for the 7 element, T = 1, 2, ..., ¢, indicates the occurrence of a positive shock
and a 0 indicates the occurrence of a negative shock in period t. We refer to such a
sequence as the history or sample path. Let y,(h,_1) be the wage that a firm promises to
pay a worker with history 4,1 in period ¢ and let Y, (h;_1) be the present value of the
expected payments over the remainder of the working life, from 7 to 7.!3 We can think
of Y;(h,—1) as the worker’s contractual assets.

13 For simplicity, assume that the interest rate is zero. Then, Q;(K;_1) satisfies the difference equation

Q1 (Ki—1) = RK;—1 + pQry1(Ki—1(1 + 8)) + (1 = p) Q1 (K;—1 (1 = 9)),

and can be solved recursively, using the end condition that Q7| (K7) = 0 for all K7. Similarly,

Yi(hi—1) = yi(hi—) + pYrp1(he—1, ) + (1 = p)Yry1(hi—1, 0)),

can be solved recursively, using the end condition that Y7 | (h7) = O forall Ar.
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A risk-neutral firm is indifferent between all contingent contracts that yield the same
expected value. However, a risk-averse worker with no access to the capital or insurance
markets would prefer that the payment stream will be as stable as possible. If the worker
can commit to stay with the firm, the competition among firms will force them to offer
wage contracts that smooth the wage payments over time and across states of nature. In
practice, workers cannot legally bind themselves to a firm; their option to leave the firm
limits the insurance and consumption smoothing that firms can provide [see Harris and
Holmstrom (1982), Weiss (1984)].

A competitive payment scheme must maximize the expected utility of the worker
given the firm’s expected profits and the worker’s outside options. Therefore, the con-
tract that survives must solve the following program

Vi(Ki—1, Yien) = Max {(u() + pVes1 (Ki-1(1+ ), Yiey +31)

+ (1= p)Vir1 (Ki—1(1 = 8), Yi1 + x0) }, 23)

subject to
y+ pxi+ (1 — p)xo =0, (24a)
Yici+x1 2 Qt—l(Kt—l(l + 8)) —a, (24b)
Yio1+x0 2 Qi—1(Ki—1(1 = 8)) —a, (240)

where a is a parameter that represents the costs of mobility across firms, such as loss
of firm-specific capital.'* The state variables at period 7 are the worker’s human capital
and the expected payments from the firm under the existing contract (including cur-
rent obligations y;(h;—1)). The control variables, y, x1, xo represent possible revisions
of that contract that can make the worker better off, keeping the firm’s expected profits
constant and keeping the worker with the firm.!> Constraint (24a) requires that the re-
visions maintain the cost of the contract to the firm (because Q;_1 is fully determined
by K;_1, this implies that expected profits are unchanged). Constraints (24b) and (24c)
imply that other firms cannot bid workers away. If the firm changes the contract in such a

14 For simplicity, we treat the mobility cost as a fixed cost. In general, these costs depend on the time spent
in a job, firm or industry and on the worker’s particular skills.
15 By definition,

Yithiy—1) = ye(hy—1) + pYrg1(he—1, )+ (A = p)Yiq1(hi—1,0)
=y+ pYi(hi—1) +x1) + (1 — p)(¥i(hy—1) + x0),

implying

y+pxp+d—=pxg=0.
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manner that its obligation falls short of the worker’s expected output, it cannot retain the
worker because another firm can offer a superior contract and still make non-negative
profits.

The first-order conditions are

u/(y) _ )\‘ — 0, (25.’:1)
aV, K, (1 LY
1 (K 1(1+8), Yy 1+x1)_/\+ﬂ=07 (25b)
aY; p
aV, K, _1(1-=96),Y_
1+1(Kr—1( ), Yi1 + x0) a4 —0, (25¢)
Y, l—p

where A, 41, 1o are the time-variable non-negative Lagrange multipliers that are asso-
ciated with the constraints (24a), (24b) and (24c), respectively.
Differentiating (23) with respect to Y;_; and using conditions (25a)—(25c¢), we have

IVi(Ki—1,Yi—1)
0Y; 1

which implies that in each period and at any possible state, the marginal utility of con-

sumption, u’(y), is equated to the marginal value of the worker’s contractual assets,

WVilKio1.Yi-1) Because the Lagrange multipliers w1 and u are non-negative, it follows

X, (26)

3y,
from cronditions (25b) and (25¢) that the payment stream is arranged in such a way that
the marginal value of contractual assets never rises. This also means that wage payments
never decline as successive realizations of human capital unfold.

These results have a simple economic interpretation. Workers who may suffer either
capital gains or capital losses, when skill prices change, would like the firm to transfer
wages from “good” states when income is high and marginal utility of income is low
to “bad” states when income is low and marginal utility of income is high. The firm is
willing to do so only if the expected present value of wage payments does not rise in
consequence. Thus, paying a higher current wage in a bad state implies a wage reduction
in some future good state. However, the firm can commit to such a transfer policy only
if it is able to retain the worker and collect the payment for the insurance that it provides
the worker now.

If the cost of mobility across firms, a, is sufficiently high to prevent mobility, then
constraints (24b)—(24c) are not binding and 1 = w> = 0. Then, the optimal contract
implies that y is a constant, which means that the firm provides perfect insurance and
consumption smoothing. However, if the cost of mobility across firms, a, is sufficiently
low, the constraint (24c) which corresponds to a positive shock is binding, because such
a shock makes the worker more attractive to other firms. The wage profile that emerges
in this case is one in which the wage rises when workers receive a positive shock but
remains unchanged when they receive a negative shock. In this way, the workers receive
partial insurance from the firm. When a positive shock occurs, wages are raised to the
minimal level required to retain the worker. When a negative shock occurs, wages are set
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above the worker’s productivity. This policy requires that workers pay for the insurance
by accepting initial wages that fall short of their productivity upon joining the firm.

If the costs of mobility across firms are low, and workers must be induced to stay
with the firm, then their average wages rise faster than their average productivity. This
result is reversed if there are substantial costs of mobility across firms and the workers
are locked to the firm, a condition that allows the firm to provide perfect insurance. In
this case, of course, average wages rise at a lower rate than does productivity.

In equilibrium, there is no mobility across firms. However the workers’ option to
leave the firm affects wage growth. Paradoxically, workers are better off when the costs
of mobility are high. This holds for two related reasons. First, with high mobility costs,
workers are effectively locked in with the firm so that the firm can provide perfect
rather than partial insurance. Second, because information is public and workers are
equally productive in all firms, mobility serves no productive role. Thus the most effi-
cient arrangement is for workers to stay with their employers. A more complex situation
arises if workers can influence skill acquisition and use via occupational switches. Then,
workers will receive less insurance from the firm but obtain higher wage growth result-
ing from investment in skills acquisition. In addition, workers may try to create a more
balanced portfolio of skills, a factor supporting mobility and, possibly, multiple job
holding.

An important feature of the optimal wage contract is that wages in period # generally
depend on the entire history of shocks and not simply on the accumulated human capital
at time ¢. Specifically, y;(h;—2, 1, 0) may exceed y;(h;—2, 0, 1). While workers have the
same productive capacity in period ¢ in both cases, there are wage gains from having
early success. This is because early success provides opportunities for sharing risk with
potentially more productive realizations in the future, an option not available to workers
who experienced early failure. More generally, conditions at the time at which the com-
mitments are taken, e.g., when workers entered the firm, can cause wage differences
between workers who are equally productive.'®

3.8. Unobserved productivity and learning

A particular worker’s productivity may be unknown to the worker and potential em-
ployers. Over time, the worker’s performance is observed; one may use this information
to make inferences about the worker’s “true” skills. This learning process can create
negative and positive shocks to the worker’s perceived productivity, similar to those
discussed above. However, the learning model has further implications concerning mo-
bility. That is, workers can experiment in an occupation where learning about ability is

16 Two basic features of this model have been demonstrated empirically. First, nominal wages are indeed rigid
downward [see Baker, Gibbs and Holmstrom (1994a, 1994b), McLaughlin (1994)]. However, the prevalence
of real wage reduction is problematic for the contracting model. Second, history-dependence is in fact present
[see Baker, Gibbs and Holmstrom (1994a), Beaudry and Di Nardo (1991)]. There is also evidence that risk
aversion reduces wage growth [Shaw (1996)].
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possible and then, as their abilities are gradually revealed, sort themselves into different
occupations, based on their realized performance.

Let there be two occupations, one low skill, one high skill, and let there be two types
of workers, those of high ability and those of low ability. All workers perform equally
well in the low-skill occupation and produce one unit of output per period, irrespective
of ability. Workers differ in their ability to perform the required jobs in the high-skill
occupation; we denote the expected output, per period of time, as g; and g, for the low
and high ability workers, respectively. However, neither the workers nor their employers
know whether a particular worker is of high or low ability. The common prior proba-
bility that a specific worker is of low ability is denoted by mg. With time, as a worker’s
performance is observed by all agents (including the worker himself), all agents modify
this common prior.!” Although a worker’s productivity remains constant over time, the
new information can affect his wages and employment.

We may model the realized output as a simple Bernoulli trials so that g; is the fixed
probability that type i, i = [, h, will produce one unit of output in period # and 1 — g;
is the probability that type i will produce nothing in period z. Let n(¢) be the (random)
number of successes that a worker has accumulated up to period ¢. Based on this infor-
mation, one can update the probability that he is of the low ability type. Specifically, the
posterior probability is

w(t,r)= Pr{q =gq;/n) = r}

T r 1 _ t—r
S ogq; (1 —q1) : ’ 27
moq; (1 —g)' " + (1 —mo)g, (1 — qn)' "

and the updated expected output per period is

q(t,r) = qr(t,r) +qu[l — 7@, r)]. (28)

From (27) it follows that (¢, r) rises in ¢ for a given r and declines with r for a
given ¢. That is, if a worker did not perform well, a low n(¢) up to a given time z,
the posterior probability that he is of low ability increases. In contrast, if the worker
has a favorable record, the posterior probability that he is of high ability increases.
The perceived (expected) output of the worker is correspondingly modified downwards
or upwards. (In this respect, the model is similar to the one discussed in the previous
section, except that the informational value of the shocks (success or failure) decays
over time.) With sufficient time, the process reveals the true identity of the worker.!3

17 We examine here only learning that is general for all firms in a particular industry. As already noted,
firm-specific learning, involves some complex issues about the nature of the competition among firms that we
cannot cover here. See, however, Jovanovic (1979a, 1979b, 1984), Mortensen (1988), Felli and Harris (1996,
2003) and Munasinghe (2003).

18 Rewrite

1

1=70 9 yr (1=dnyi—r"
I+ = (W)(I*q/)

w(t,r) =
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Consider first the case in which workers are risk-neutral and assume that workers are
paid their current perceived output at each point of time. Because all workers are ex ante
identical, they will all start at the risky high skill occupation, while attempting to learn
their true ability. As the public information about each worker accumulates, workers
are separated in terms of wages and employment. Those with inferior performance will
receive lower wages and some of them will choose to leave. Those with superior records
will receive higher wages and will choose to stay. Because of the finite time horizon
and costs of mobility, workers will not move at the end of their career even though their
perceived output and wages continue to fluctuate. This mobility pattern continues to
hold if workers are risk-averse and if firms provide partial insurance so that wages are
rigid downwards. However, an important difference is that such insurance can induce
the workers to stay in the skilled sector even if their output in that occupation is low.
With efficient contracts, such workers must be forced out, i.e., denied tenure [see Harris
and Weiss (1984)].

The “pure” learning model has some strong implications for wage growth that hold
for any distribution of shocks provided that we continue to assume that the shocks are
independent across time. Suppose that worker i’s performance in period ¢ is given by

Yir = ni + &ir, 29)

where 7; is a fixed parameter that is unknown to the firm, and ¢;; is a random i.i.d. shock
with zero mean. Now if firms pay wages based on workers perceived output at time ¢,
wi; = E(yir/1;) = E(n; /1), where I, is any information available at 7. Then, because
expectations are linear operators, it follows that E(n; /I;) = E(E(n;/I;+1)/1I;) and

Wi = E(wi,t+1/wit)- (30)

This martingale property implies that innovations in the wage process w; ;41 —
E(wj 1+1/1) = w; ;+1—wj, are serially uncorrelated. Intuitively, any particular piece of
the agents’ information that the researcher observes has already been used by the agents
and cannot change the predicted outcome [see Farber and Gibbons (1996)]. However,
if one adds contracting and downward rigidity due to risk aversion, then, conditioned
on the current wage, history matters. In particular, early success implies higher wages
throughout the worker’s career. Nevertheless, if a person with an early success is com-
pared to a person with a late success, but both receive the same current wage then the
late beginner will have the higher future expected wage [see Chiappori, Salenei and
Valentin (1999)]. That is, the fact that the early beginner has the same wage as a late
beginner speaks against him. In this respect, “what have you done for us lately” matters
more.

Farber and Gibbons (1996) and Altonji and Pierret (2001) discuss further empirical
implications of such models of public learning. Importantly, they distinguish between

Then, holding r fixed, 7 (¢, r) approaches 1 and g(¢, r) approaches g; as t rises. Similarly, holding t — r
constant, 7 (¢, r) approaches 0 and g(¢, r) approaches gy, as t and r rise together.
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information available to an outside observer (econometrician) and the information avail-
able to the economic agents. If the econometrician can observe a variable that is cor-
related with ability, even if not observed by the agents, then this variable will have an
affect on wages which rises with time, reflecting the accumulation of information by
the agents. In contrast, the effects of outcomes that employers observe, other than the
worker’s output, and that are correlated with ability (such as schooling) will decline
over time as their marginal informational content diminishes.

4. Basic findings and their interpretation

In this section we provide a second look at the data, while stressing findings that have
some bearing on the alternative models of wage growth.

4.1. Mincer’s earnings function

Jacob Mincer discovered an important empirical regularity in the wage (earnings) struc-
ture. Average earnings of workers (in a given schooling-experience group) are tied to
schooling and work experience in a relatively precise manner as summarized by the now
familiar Mincer equation

InYi = o+ Bsi +yt —s) =8t =57+ -+, 31

where Y;; are annual earnings (or weekly or hourly wage) of person i in year #, s; are
the years of schooling completed by person i and (r — s;) are the accumulated years of
(potential) work experience of person i by year ¢.

In his 1974 book, Mincer estimated this specification for a sample of about 30.000
employed males taken from the US 1960 census; he reported a coefficient of .107
for schooling and .081 and —.0012 for the two experience coefficients. Including
weeks worked as an explanatory variable, the effects of experience declined to .068
and —.0009, implying that wages grow less than earnings. The same equation has since
been 1egstimated in many countries for different periods and sectors, with similar re-
sults.

Mincer’s important insight was that this stability is no accident but rather a reflection
of powerful and persisting economic forces. In an early (1958, pp. 284-5) paper, he
wrote that:

The starting point of an economic analysis of personal income distribution must
be an exploration of the implications of the theory of rational choice. An impli-
cation of rational choice is the formation of income differences that are required

19 Mincer has estimated several variants of this equation. Apart from alternative time shapes for the expe-
rience profiles, he was also concerned about whether schooling has a diminishing impact, the interaction
between schooling and experience and the role of labor supply. These are empirically important issues yet the
version in the text has become most popular in subsequent applications.
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to compensate for various advantages and disadvantages attached to the receipts
of incomes. ... This principle, so eloquently stated by Adam Smith has become
a common place in economics. What follows is an attempt to cast one important
aspect of this compensation principle into an operational model that provides in-
sights into some features of the aggregative income distribution and into a number
of decompositions of it which recent empirical research has made possible. The
aspect chosen concerns differences in training among members of the labor force.

To apply the compensation principle to the data, Mincer considered long-lived in-
dividuals who operate in a stationary economy with access to a capital market and
maximize the present value of their lifetime incomes. Suppose that the different oc-
cupations (jobs) pay wages that depend on the worker’s schooling and experience and
can be described by some earnings (wage) function of the form Y; (s, t — s). Given that
workers can choose schooling and then occupations (jobs) that require different levels
of training, what form should these functions have in equilibrium? One basic condition
is that the present value of different lifetime earnings streams must be equal. Otherwise,
all workers will be attracted to the highest paying j, s option, and no one will choose
any other option. This condition alone puts strong restrictions on the equilibrium wage
structure and, in particular, it implies that the marginal contribution of schooling is the
same for all occupations, irrespective of the time shape of the experience profile, which
is a form of separability. A simple functional form that satisfies these requirements for
alarge T is Yj(s,t —s) = €*y;(t —s), where [;° e ""y;(r)dt is a constant that is
independent of ;.20 Taking logs, one gets that

logY;(s,t —s) =yo+rs+logy“(t —s) + &, (32)

where y¢(f — s;) is the mean effect of experience and &;; = log yj(t —s)—logy°(t—s)
are deviations caused by differences in on the job training across occupations.
This simple model highlights several general points:
e The effect of schooling on the log of wages is determined by the prevailing inter-
est rate, reflecting the delay in receiving income that is implied by investment in
schooling. Under this interpretation, it is important that schooling be measured in

20 Letting T = oo and writing

o0 ) o0 )
Vi(s) = / e Y5, t —s)dt = / ey (s, T)dr,
s ’ 0 ’
we see that
© d
V]/» () =—rVi@s)+e "’ ,/0 e T aY/ (s, 7)dr.

Thus, the conditions that V;(s) is a constant for all s and ;j and that V/f (s) = O together imply that

e s fooo e T % Y;(s, 7)dr is a constant for all s and j. Proceeding in this fashion, we obtain similar con-
ditions for all higher-order derivatives. The specification in the text satisfies all these requirements, provided
that f;7° e™"7y;(r) dt is independent of .
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years. Moreover, if workers care only about income and leisure has little value,
earnings rather than hourly (or weekly) wages should be the dependent variable.

e The average log earnings profiles of workers with different schooling are parallel,
reflecting the separability of investment decisions in school and on the job.

e Individual earnings profiles intersect because they must provide the same present
value of lifetime earnings. To the extent that a common effect for experience is used
to describe earnings, the errors must be correlated over the life cycle so that early
negative residuals imply positive late residuals and the variance of these residuals
must be a U-shaped as a function of experience.

e These features are independent of demand conditions and should hold as long as
individuals are homogeneous and schooling and occupations can be freely chosen,
without barriers to entry. Significantly, these features may hold in different coun-
tries or periods, with different technologies and different demands for educated
workers. In this respect, the model is classical. Prices are determined by an infi-
nitely elastic supply and demand determines only the number of workers of each
type.

Mincer then used Becker’s 1967 Woytinsky lecture [reprinted in Becker (1975)] and
Ben-Porath’s (1967) results on optimal investment in human capital to put restrictions
on the average contribution of experience to earnings, y°(f —s). He notes that: “learning
from experience is an investment in the same sense as the more obvious forms of on-the-
job training, such as, say, apprenticeship programs. Put in simple terms, an individual
takes a job with an initially lower pay than he could otherwise get because he knows that
he will benefit from the experience gained in the job taken” (1993, vol. 1, p. 102). He
then notes that: “Generally speaking, the fact that age-earnings profiles slope upward
over part of the life cycle is a consequence of the tendency to invest in human capital
at young ages. . .. Investments are spread over time because the marginal costs of pro-
ducing them is upward sloping in each period. They decline over time because marginal
benefit decline and because the marginal cost curve shifts upward” (1993, vol. 1, p. 44).
The decline in benefits reflects the fact that one can only exploit human capital by “rent-
ing” it out, but not by selling it. The increase in costs reflects the fact that investment in
human capital requires the person’s own time which is diverted from work.?!

Let k(1) = Y4 denote the portion of earning capacity that is utilized in the form of

K (1) .
actual earnings; then, by definition, Y () = K (¢)(1 — I(¢)). Assume that % =rl@)

and that the investment ratio /(¢) equals 1 during schooling and then declines linearly
with experience during the work period, i.e., [(¢) = a — b(t — s) for t > 5. One thus
obtains

1—s
lnY(s,t—s)éan(O)—i—rs—i—r/ (a—bx)dx—(a—b(t—s)), (33)
0

which has the same functional form as the earnings function specified in (31).

21 These two features are the main differences between the theories of investment in human and physical
capital.



38 Y. Rubinstein and Y. Weiss

It his 1974 book, Mincer used these considerations to provide a direct economic
interpretation for the coefficients of his estimated “human capital earnings function”.
The estimated coefficient on schooling in equation (30) reflects “the rate of return for
schooling” and the coefficients on experience reflect the shape of the average person’s
investment profile. The reduction in investment is thereby tied to the observed slope and
concavity of log earnings-experience profiles.??

As pointed out by Rosen (1977), under the model’s strict assumptions, in particu-
lar the assumption that all earnings profiles yield the same present value, the life cycle
pattern of earnings is undetermined. Thus, to use the human capital model, one must
specify a particular trade-off between current and future earnings, usually called the
“production function” of human capital. Thus, let K = g(I), where I = [K and g(I)
is rising and concave. The assumptions that g(/) rises and Y declines in / maintain
the idea of compensation because one must sacrifice current earnings in order to in-
crease earning capacity (and future earnings). The added assumption of concavity can
be justified by the fact that a person must use his own resources to augment his earning
capacity. But this would force identical individuals to choose the same investment path
on the job. Differences in individual earnings profiles cannot, then, be simply attributed
to differences in investments; individual attributes such as ability or access to the capital
market, which affect individual “propensity to invest”, must be introduced. In this case,
it is no longer true that, in equilibrium, all income profiles are equivalent and that the
observed wage ratios are independent of demand.

Mincer has often relied on Becker’s (1975) analysis (first presented in his 1967
Woytinsky lectures) of the roles of ability and access to the capital market as factors
affecting individual differences in investment. He is quite explicit in stating that: “Once
ability and opportunity are introduced as determinants of investment, earning differ-
entials can no longer be considered as wholly compensatory. Rents or “profits” from
investment in human capital arise. ..” (1993, vol. 1, p. 59). These rents depend on the
individual’s attributes and on how much he chooses to invest. Mincer thus often refers
to the estimated returns for schooling and experience as average returns.

Nevertheless, the role of individual heterogeneity initiated a major debate about the
economic interpretation of the coefficients in the Mincer earnings functions. Given that
these rates are based on comparison of different individuals who choose different lev-
els of schooling, the casual effect of schooling is not identified, because it may simply
reflect the impact of omitted (unobserved) ability and the positive correlation between
ability and schooling [Griliches (1977)]. This debate was further stimulated by theoret-
ical criticisms, based on asymmetric information and signaling, showing that schooling
may have a positive effect even if it has no impact on a worker’s output. More generally,
to the extent that schooling is mainly a sorting device, social rates of return may be far
lower than the private returns captured in the cross section.

22 1t is, of course, not necessary to assume investment in human capital to obtain such results. Rising and
concave earning profiles can be also motivated by various forms of selection, such as the dismissal of unsat-
isfactory workers [see Flinn (1997)].
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Huge research effort, based on twin data, natural experiments, and using variety
of instrumental variables methods has tried to identify the causal effect of schooling.
These studies generally follow Becker’s scheme and assume that the individual level
of schooling is determined by equating the marginal lifetime benefits of schooling with
the marginal costs of financing it. The object of interest in these studies is the expected
increase in average annual log earnings if a random sample (in a particular population)
were to acquire an additional unit of education. The same interpretation of the rate of re-
turn holds in Mincer’s compensating differences model, applied on the individual level.
A person who is arbitrarily moved to a schooling program that requires one additional
year of study will have proportionally higher future annual earnings (and output) given
by the common interest rate, although there is no gain in lifetime earnings (or output).
The crucial difference is that Mincer provides a market level analysis in which the con-
tribution of schooling to earning is determined rather than taken as given. It is quite
amazing that, after all this work, it was found that the impact of ability on the estimated
rates of return is apparently not large and that Mincer’s estimates of the average rates of
return to schooling survived unscathed [see Card (1999, 2001)].

It must be recognized, however, that individual differences in ability can change the
equilibrium structure in a fundamental way. The supply of workers of different skills is
now positively sloped and the slope depends on the distribution of ability in the pop-
ulation. In this case, the rate of return to schooling depends on demand conditions. In
addition, workers with different abilities invest differentially and have different lifetime
earnings. Only “marginal” workers receive compensation for their investment, while
other workers obtain ability rents. Further complications arise if ability is not unidi-
mensional, and different workers fit different jobs [as in Willis and Rosen (1979)], or if
ability is not observed by employers [as in Altonji and Pierret (2001)].

Similar problems arise with respect to the estimated impact of work experience on
wage growth: Can we interpret the estimated coefficients of experience in Mincer’s
equation as the causal impact of investment on the job, or are they severely contaminated
by differences in the attributes of the individuals choosing different levels of investment
on the job? Moreover, how is trade off between current and future incomes determined
in equilibrium? These issues are more difficult to resolve in the case of post schooling
investments because the observed outcome is a whole wage profile rather than a single
wage level and because, in contrast to schooling, investment on the job is not observed.
Nevertheless, using panel data, one may examine properties of individual life cycle
profiles to tease out some qualitative answers.

4.2. The variance covariance structure of earnings

One of Mincer’s (1974) important findings is that the variance of the residuals from his
estimated wage function forms a U-shaped function of potential work experience. This
finding is quite surprising given that alternative models of life cycle earnings, such as
learning or search, predict a monotonically increasing variance or a variance that is first
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increasing and then decreasing.>3> Mincer has interpreted this result as a consequence
of compensating wage differences. That is, individual variation in the “propensity to
invest” generates substantial differences at the early and the late stages of the life cycle,
when workers who choose to invest first pay for their training and later receive the
benefits. Mincer (1974) provides evidence supporting his U-shape prediction. Again,
Mincer’s early findings appear surprisingly robust. Heckman, Lochner and Todd (2001)
confirmed Mincer’s findings using later data and Polachek (2003) brought evidence for
such patterns across countries. Figures 6a to 6e show the gap in log wages between
the 90th and 10th percentiles within the education and experience categories, using
the CPS repeated cross-sectional data for the periods 1964—-1979 and 1980-2001. Like
Mincer (1974) and Heckman, Lochner and Todd (2001), we find that the interpersonal
wage dispersion exhibits a U-shape pattern, which is less pronounced at higher levels of
schooling. As in Polachek (2003), we find that in recent years, the “break-even point”
at which the variance is at its minimum (i.e., the experience level at which the earnings
of investors and non-investors coincide) appears quite early in a career, approximately 3
to 5 years after entry into the labor market. The higher variability in the second period,
1980-2001, reflects the general increase in wage inequality due to changing skill prices.
Nevertheless, the U-shape pattern persists in both periods.

The PSID and NLSY panels are too small to provide reliable estimates of the experi-
ence (time) patterns of the variance within education cells. We therefore follow Mincer
(1974) and examine the variance of the residuals from a log wage regression equation
that is linear in school years and quadratic in experience. For both panels, we obtain
that the variance rises with labor market experience. It is only when we add individual
fixed effects and consider the deviations for each person around the individual mean
(over all the years that person was observed working) as well as the average wage
profile of the sample that the U-shape pattern for the residual variance emerges (see
Figures 7a and 7b).>* Moreover, the minimum variance in both panels occurs at about
ten years of experience, which is very close to Mincer’s theoretical prediction. This sug-
gests the presence of heterogeneity, meaning that individuals who invest more also have
higher potential wages in the absence of investment. To address this possibility, one
must go beyond the comparisons of different individuals, observed at different points of

By learning models, the current wage is determined by a sum of independent shocks, which has an increas-
ing variance, although the growth rate of this variance may decline as individuals are gradually sorted out. In
the search model, job offers arrive randomly and independently over time, which causes an initial increase in
the variance among identical workers with the same initial wage. However, selection modifies the impact of
such shocks on wages, because wages cannot go down and those who have high wages are less likely to get a
better offer.

24 This result is quite different from that obtained by comparing the wage variance profiles of workers with the
same life time earnings, where monotonicity of the wage profiles is sufficient to generate the U-shape pattern.
By eliminating the average wage profile, the residuals reflect individual deviations from the general time
pattern. By taking away the individual mean, we impose that all residual profiles sum to zero for each person
and, therefore, must cross each other. However, we do not impose any specific time pattern. Importantly, the
residual profiles need not be monotone, although the earning profiles generally are.
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Figure 6a. The gap between workers belonging to the 90’th and 10°th percentiles of the residual log wage dis-
tribution for the periods 1963—-1979 and 1980-2001, by education and experience, March CPS supplements,
1964 to 2002.
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Figure 6b. The gap between workers belonging to the 90°th and 10°th percentiles of the residual log wage dis-

tribution for the periods 1963—1979 and 1980-2001, by education and experience, March CPS supplements,

1964 to 2002.
High school graduates.

their career, and examine the properties of individual life cycle profiles by using panel
data.
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Figure 6¢. The gap between workers belonging to the 90’th and 10°th percentiles of the residual log wage dis-

tribution for the periods 1963—1979 and 1980-2001, by education and experience, March CPS supplements,

1964 to 2002.
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Figure 6d. The gap between workers belonging to the 90’th and 10’th percentiles of the residual log wage dis-
tribution for the periods 1963-1979 and 1980-2001, by education and experience, March CPS supplements,
1964 to 2002.

College graduates.

In Figures 8a—8e, we take a first glance at the correlations between wage growth
and wage level. The figures show the estimated coefficients and confidence intervals
from a regression of wage growth on prior wage level by experience and education. To
reduce the role of measurement errors, we look at three-year averages of these variables.
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Figure 6e. The gap between workers belonging to the 90’th and 10’th percentiles of the residual log wage dis-
tribution for the periods 1963—-1979 and 1980-2001, by education and experience, March CPS supplements,
1964 to 2002.

Advanced degrees.

We see that within each experience group, there is a negative correlation between the
current wage level and subsequent wage growth. This pattern is consistent with search
behavior, because high-wage individuals are less likely to obtain superior offers. The
investment model would suggest that the correlation is initially negative because low
wages imply high investment, but later becomes positive as the high investment results
in overtaking. In contrast, we observe negative correlations in all years. Yet, the fact that
the correlations weaken as we move to higher experience groups suggests a presence of
investment considerations.

To further examine the role of investment, we take a closer look at the covariance
between earning levels at different points of time. The correlation matrices in Table 3
display the correlations between wages (and residuals obtained from the estimated Min-
cer wage equation, with and without individual fixed effects) at different stages of the
life cycle. We use a balanced panel from the NLSY, where we again take three year
averages. The correlation between income levels at different stages of the life cycle de-
cays with the time distance, but is always positive. This result holds true also when we
take residuals, eliminating the effects of schooling and experience. It is only when we
eliminate the fixed effect of each person and consider the residual variation around the
individual means (over all time periods) and the group average wage growth that we
find negative correlations between early and late residuals. Moreover, these correlations
become more negative as the time distance increases, providing clear evidence for com-
pensation, whereby an early wage that is below the individual mean is associated with
a late wage that is above the individual mean.

Thus, to identify compensation one must eliminate heterogeneity among individuals.
Obviously, if individuals differ permanently in their earning capacity a positive corre-
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Figure 7a. Standard deviation of residuals in Mincer’s wage equation by experience, with and without fixed
effects, PSID, 1968-1997 and NLSY, 1979-2000.
PSID, 1968-1997.
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Figure 7b. Standard deviation of residuals in Mincer’s wage equation by experience, with and without fixed
effects, PSID, 1968-1997 and NLSY, 1979-2000.
NLSY, 1979-2000.

lation will exist between early and late wages within each cohort because individuals
who are above the mean are likely to remain above the mean, irrespective of investment.
However, there may be more complex forms of heterogeneity that interact with experi-
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Figure 8a. Regression coefficients and confidence intervals of annual hourly wage growth rates on log hourly
wage levels in prior period (3 year averages), by experience and schooling, NLSY, 1979-2000.
High school dropouts.
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Figure 8b. Regression coefficients and confidence intervals of annual hourly wage growth rates on log hourly
wage levels in prior period (3 year averages), by experience and schooling, NLSY, 1979-2000.
High school graduates.

ence. In particular, there may be “systematic heterogeneity”, whereby individuals with
higher initial earning capacity also tend to invest more.> As explained in Mincer (1974,

25 Note that initial earnings understate the individual’s initial earning capacity and the bias depends on the
propensity to invest. Mincer proposed to estimate initial earning capacity by the level of earnings at the “break
even point”, which he estimated to be about 10 years of work experience.
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Figure 8c. Regression coefficients and confidence intervals of annual hourly wage growth rates on log hourly

wage levels in prior period (3 year averages), by experience and schooling, NLSY, 1979-2000.
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Figure 8d. Regression coefficients and confidence intervals of annual hourly wage growth rates on log hourly
wage levels in prior period (3 year averages), by experience and schooling, NLSY, 1979-2000.
College graduates.

Ch. 2) such heterogeneity tends to raise the within-cohort variance in earnings with the
passage of time and may offset the effects of compensation.
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Figure 8e. Regression coefficients and confidence intervals of annual hourly wage growth rates on log hourly
wage levels in prior period (3 year averages), by experience and schooling, NLSY, 1979-2000.
Advanced degree.

Figure 9a displays estimated coefficients from regressions of individual fixed growth
effects on individual fixed level effects, where the level effects are evaluated at two
different points in the life cycle. When the level effect is the usual individual fixed
effect, i.e., the mean wage residual during an individual career, the relationships be-
tween level and growth are significantly positive in all schooling groups but stronger
among the highly educated. In such a case, we can interpret the level as a proxy for
the individual’s initial earning capacity and can conclude that individuals with higher
“ability to learn” also have higher “ability to earn”. However, if one evaluates the
fixed effect as the intercept of the individual residual profile at the beginning of the
worker’s career, the relation becomes negative. In this case, the level effect also re-
flects investment, and the negative correlation reflects the fact that individuals with a
higher propensity to invest forego a larger proportion of their initial earning capac-
ity. 26

In Figure 9b we present the regression coefficients of the individual slope and level
(evaluated at the mean) on AFQT, which is an observable measure of individual ability.
We see that both the level and growth effects are positively correlated with AFQT, which
supports our interpretation of the previous results whereby individuals with higher
“ability to learn” also have higher “ability to earn”.?’” However, we do not find strong

26 Baker (1997) and Haider (2001) report a negative correlation between the individual slopes and intercepts
that evaluate an individual’s deviation from the mean at zero experience. In contrast, Lillard and Weiss (1979)
report a positive correlation between individual slopes and the mean residual (averaged over all experience
levels). These findings are not inconsistent and indicate the presence of both heterogeneity and compensation.
27 Although the impact of AFQT on the slope is significant only among the highly educated, it becomes
significantly positive when we control for the initial level of the individual intercept. This suggests that the
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Table 3
Correlations of log wages and residuals at different stages of the life cycle (three-year averages), full-time
workers, NLSY, 1979-2000

(1): Log wage levels

Experience
1-3 4-6 7-9 10-12 13-15 16-18 19-21
1-3 0.195
4-6 0.606 0.173
(0.000)
7-9 0.476 0.738 0.193
(0.000) (0.000)
10-12 0.424 0.646 0.817 0.211
(0.000) (0.000) (0.000)
13-15 0.374 0.588 0.701 0.789 0.238
(0.000) (0.000) (0.000) (0.000)
16-18 0.314 0.533 0.643 0.691 0.789 0.271
(0.000) (0.000) (0.000) (0.000) (0.000)
19-21 0.321 0.531 0.629 0.673 0.740 0.783 0.300
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
(ii): Residuals of Mincer’s wage function
Experience
1-3 4-6 7-9 10-12 13-15 16-18 19-21
1-3 0.181
4-6 0.563 0.151
(0.000)
7-9 0.415 0.698 0.166
(0.000) (0.000)
10-12 0.358 0.592 0.788 0.183
(0.000) (0.000) (0.000)
13-15 0.297 0.522 0.653 0.755 0.206
(0.000) (0.000) (0.000) (0.000)
16-18 0.230 0.459 0.586 0.644 0.757 0.236
(0.000) (0.000) (0.000) (0.000) (0.000)
19-21 0.232 0.453 0.567 0.619 0.699 0.750 0.259
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

(Continued on next page)

evidence that the differences in investment magnify the differences in initial human cap-
ital endowments, expressed as present value of lifetime wages. This is indicated by the
fact that the initial residual levels associated with higher wage growth are sufficiently

propensity to invest is related not only to ability but also to taste parameters, such as discounting and risk

aversion.
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Table 3
(Continued)
(iii): Residuals of Mincer’s wage function with fixed effects
Experience
1-3 4-6 7-9 10-12 13-15 16-18 19-21
1-3 0.141
4-6 0.317 0.066
(0.000)
7-9 —0.094 0.157 0.047
(0.027) (0.000)
10-12 —0.280 —0.209 0.218 0.047
(0.000) (0.000) (0.000)
13-15 —0.429 —0.419 —0.267 0.072 0.056
(0.000) (0.000) (0.000) (0.089)
16-18 —0.481 —0.465 —0.351 —0.198 0.203 0.080
(0.000) (0.000) (0.000) (0.000) (0.000)
19-21 —0.448 —0.437 —0.351 —0.220 0.059 0.291 0.095
(0.000) (0.000) (0.000) (0.000) (0.165) (0.000)
Note: Significance level in parentheses.
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Figure 9a. Regression coefficients of individual growth rates on individual level effects, evaluated at zero

experience and the individual’s mean experience by education.
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Figure 9b. Regression coefficients of individual growth effects and level effects (evaluated at the mean) on
AFQT scores by education.

negative to render the total impact on the present value of lifetime earnings to be rather
small.?8

Although the investment interpretation is consistent with important features of the
data on wage levels, it cannot explain some important feature of wage changes. In
particular, it was noted by MaCurdy (1982) and Abowd and Card (1989) that, after
accounting for the common wage growth, the growth rates of individual wages are not
correlated for periods that are more than few years apart. This finding, confirmed by
subsequent studies [Lillard and Reville (1999), Meghir and Pistaferri (2001), Alvarez,
Browning and Ejrnaes (2001)], is also shown in Table 4a. Moreover, the correlations be-
tween short subsequent periods (one or two years) are negative. This correlation pattern
is consistent with search where shocks are random, with those experiencing positive
shocks less likely to exhibit high wage growth in subsequent periods. Clearly, measure-
ment errors is another source for a negative short run correlation in individual wage
growth rates. However, for sufficiently long periods (4 years) that are distant from each
other one obtains a positive and significant correlation (see Table 4b) that is consistent
with fixed individual growth rates, indicating that those who have above-average wage
growth early in life also have above-average wage growth late in life.>® Generally, in-

28 Rubinstein and Tsiddon (2004), who use parents’ education as a proxy for ability show that, within educa-
tion groups, workers with more educated parents have higher wage levels and higher wage growth. Huggett,
Ventura and Yaron (2002) show how a positive correlation between learning ability and earning ability can
explain the rising variance and skewness of the earnings distribution within cohorts.

29 The individual growth rates are estimated within cell using the regression:

Awjp = by +bius + by Aut +ZdjEj +6; +eig,
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Table 4
Variances and correlations of the residuals of the first differences of log hourly wages of full-time workers at
different stages of the life cycle. NLSY, 1979-2002

a: Three-year averages

Experience (potential)

1-3 4-6 7-9 10-12 13-15 16-18
1-3 0.092
4-6 —0.236 0.077
(0.000)
7-9 —0.054 —0.228 0.077
(0.148) (0.000)
10-12 0.024 0.030 0.049 0.077
(0.534) (0.266) (0.067)
13-15 —0.038 0.037 0.031 —0.230 0.059
(0.364) (0.213) (0.291) (0.000)
16-18 —0.058 0.073 0.038 —0.054 —0.243 0.037
(0.227) (0.032) (0.250) (0.067) (0.000)

b: Four-year averages (excluding overlapping periods)

Experience (potential)

1to4 6t09 11to 14 16 to 19
1to4 0.085
6to9 —-0.076 0.077
(0.011)
11to 14 0.025 0.073 0.059
(0.439) (0.004)
16to 19 0.067 0.016 —0.226 0.036
(0.055) (0.572) (0.000)

Notes: We calculate individuals’ mean residuals for each cell from within cell regressions of the change in
log hourly wages on experience and national unemployment rates.
Significance level in parentheses.

vestment is indicated by a positive correlation between early and late earnings, whereas
search and learning imply short-term persistence with positive drift and negative corre-
lation in wage growth. The reduction in the variance with experience is consistent with
the theoretical prediction that all individuals reduce their investment to zero towards
the end of life [see Lillard and Reville (1999)]. However, the NLSY sample up to 2002
maybe too young to recover end of life effects.3”

where Aw;; = log(w;j;) — log(w;;_1) or ((log(w;;) — log(w;;_1))/2 is wages are reported biannually) and
u; is the national civilian unemployment rate in year ¢. E; are dummies for year of potential experience.
Tables 4a and 4b report the correlations between the within cells estimates of 6;.

30 Indeed Abowd and Card (1989), and Baker (1997), who use a wider age range, find that the variance in
earnings rises at old age suggesting that individual wage shocks dominate at this stage of the life cycle.
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4.3. Labor mobility and wage growth

Search theory not only competes with the theory of human capital, it also complements
that theory. The challenge is to understand the interactions between these two processes.
Mincer and Jovanovic (1981) provide the first attempt to integrate these processes. They
describe the potential impact of search as follows “Perhaps the best way to summa-
rize the life cycle relation between wages and mobility is to recognize that initial (first
decade ?) job search has two major purposes: to gain experience, wages, and skills by
moving across firms; and to find sooner or later a suitable job in which one can settle
and grow for a long time. The life cycle decline in mobility is, in part, evidence of suc-
cessful initial mobility, an interpretation which is corroborated by corresponding life
cycle growth in wages” [Mincer and Jovanovic (1981, p. 42)].

To identify the actual impacts of search and investment, they consider two different
aspects of work experience, tenure in a given firm, 7', and general work experience, X.
They then examine two jointly determined outcomes; the wage, w(7T, X), and the sep-
aration rate, s(7, x). The latent variables in this system are investments in general and
firm-specific training and search. They use the NLS panel data and run regressions of
wages and separations on tenure in the current job and potential work experience. To
partially correct for the endogeneity of tenure, they add the number of past moves across
firms as an indicator of individual “propensity to move”.

Their main results are:

e Tenure has a separate positive and declining effect on wages, which is as important
as the effect of total work experience. Tenure effects are much more important for
young workers.

e Experience and tenure have negative impacts on separation, but the negative effect
of tenure is much larger.

e Past moves have positive effects on separation, suggesting heterogeneity, but have
only weak negative effects on wages.

e Controlling for both experience and tenure, education has a negative effect on mo-
bility.

e The positive impact of schooling on wages is unaffected by the inclusion of mo-
bility variables such as tenure and past moves, but the experience effects among
young men are reduced substantially. This suggests that search mainly affects the
size and interpretation of the experience effect but has little bearing on returns from
schooling.

Subsequent work in this area tried to address the potential biases that arise when es-
timating the tenure effect and the impact of occupational moves. Potential biases arise
from a variety of selection issues (i.e., in what ways are stayers different from movers)
and in part from the assumed imperfect information and specific investments that cre-
ate relational rents and give scope to bargaining and other noncompetitive behavior.
A rather broad range of estimates for the size of the tenure effects have been obtained,
ranging from approximately 7 to 35 percent per ten years of seniority [see Topel (1991),
Altonji and Williams (1998, 2004), Dustmann and Meghir (2005)]. Data on wage loss
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following plan closure also indicate that the loss of wages is higher for workers with
more tenure, yielding a tenure effect of about 14 percent [see Farber (1999)]. A posi-
tive tenure effect is often attributed to firm-specific human capital that is shared if the
worker stays with the firm and lost if he changes employers, although it is not entirely
clear why and how wage growth should respond to the accumulation of such specific
capital.

A simple indication of the complexity of the relationship between wage growth and
mobility is that, on the average, wage growth is associated with mobility, yet when we
look at individual data, movers exhibit lower wage growth than stayers (see Figure 10).
There are several possible explanations for this discrepancy: (1) If moving is a personal
attribute, then firms are less likely to invest in prospective movers. (2) If jobs differ by
the quality of match, successful and more productive matches are less likely to come
apart. (3) If the firm is subject to exogenous shocks, the better workers are selected to
stay with the firm. (4) If the continuation of the match is jointly profitable, the sharing
of the gains will depend on outside options. Therefore, the threat of mobility rather than
realized mobility can cause wage growth; much of the benefit of this threat is captured
by the stayers. This threat is reflected by the average trends in mobility within a cohort.

Topel and Ward (1992), who examined the mobility and wage growth of young work-
ers, find that

e Wage growth within firms is quite high (7 percent on average) and declines with

both tenure and experience.

e Jobs that are going to last longer currently offer higher wage growth.

e Wage growth across jobs is substantial (20 percent on the average) and declines

with tenure (at previous job) and experience.
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Figure 10. Fraction of movers and annual growth rates in hourly wages of movers and stayers by hourly wage
in the previous year, NLSY, 1979-2000.
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e Higher wage growth upon transition is obtained when one moves to a job with
longer prospective tenure.

e The exit rate from a given job declines with experience and the wage level. How-
ever, conditional on the wage, the effect of experience on the job exit rate is
positive.

Together these findings provide strong support for the importance of search at early

stages of the worker’s career.

Changes in occupation and industry are also channels for wage growth. If one ranks
occupations or industries by their average wage level at the “prime” ages, 3645, then
we can identify the direction of moves on this scale. We find that the occupation and
industry changes of less-educated workers involve transitions to higher paying occupa-
tions, while highly educated workers move across similar occupations and industries in
terms of their mean wage.3! In this respect, there is substitution between learning in
school and on the job (see Figures 11a and 11b). In contrast, highly educated workers
obtain higher wage growth when they change employers, suggesting that education and
search are complements.3? These results are consistent with the findings of Sicherman

3.2

=== High school graduates

264 — =—=Somecollege -

====(College graduates

25+—/7/—m— 77777777777 T T T T T T 77T 77T

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 3 33 35
Experience (potential)

Figure 11a. Mean hourly wages (in logs) of prime aged workers (36-45) in the currently held industry and
occupation, by education and experience, CPS-ORG, 1998-2002.
Occupation.

31 To examine moves across industry and occupation, we use the CPS monthly files from January 1998 to
December 2002. Overall, we have in our data 473 occupation categories and 236 industries.

32 Holding constant experience and previous wage, movers in the NLSY with higher than college degree have
the same wage growth as comparable stayers. Movers, with lower levels of schooling have a substantially
lower wage growth than comparable stayers.
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Figure 11b. Mean hourly wages (in logs) of prime aged workers (36—45) in the currently held industry and
occupation, by education and experience, CPS-ORG, 1998-2002.
Industry.

(1991) and Neal (1995, 1999) that educated workers are less likely to make a career
change and that they also experiment with fewer employers prior to making such a
change. A partial explanation is that educated workers learn about their ability in school,
which facilitates their career choice. However, educated workers may take more time to
find an employer that matches their skills. In fact, workers that report that their educa-
tion exceeds the requirements of the job they hold are, on average, more educated and
less experienced.

One must bear in mind that wage gains or losses that one observes upon job change
are partial and possibly misleading indicators of the total value of such moves because
workers may anticipate consequences that occur later in their career. Studies of mobility
patterns over the business cycle show that movers who obtained wage gains during
booms often leave their new jobs and suffer a wage loss during recession [see Keane,
Moffitt and Runkle (1988), Barlevy (2001)]. There is, however, no evidence that young
movers accept jobs in low-wage industries in exchange for future prospects in those
industries [see Bils and McLaughlin (2001)].33

33 Rubinstein and Tsiddon (2003) show that the effect of recessions on labor market outcomes varies by
education and parents’ education. While educated workers who were born to better-educated parents do not
lose wages or jobs during recessions, less educated workers lose both.
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4.4. Learning

When employers and workers are uncertain about each other’s attributes, it takes time
to reduce this uncertainty through experimentation. Such learning can occur within a
firm or in the market at large.

As noted by Jovanovic (1979b), learning at the firm level can be inferred from the
shape of the hazard function of leaving the firm. That is, if workers and firms learn
about the quality of the match after they have spent an initial period together, then the
weak matches terminate and the good ones survive. As time passes, learning has been
accomplished and the proportion of good matches rises, so that the hazard function first
rises and then declines. This is a rather sharp test because a sorting model based on
the survival of the fittest usually implies a declining hazard. The hazard function in
Figure 12 displays such a pattern, showing that the probability of separation conditional
on length of employment peaks at about 15 months. A similar finding is reported by
Booth, Francesconi and Garcia-Serrano (1999). In contrast, the data on young men used
by Topel and Ward (1992) show a decline in the hazard by tenure (and experience) right
from the beginning of the employment relationship. This, of course, does not exclude
experimentation but shows that sorting is more important.3*

As noted by Farber and Gibbons (1996) and Altonji and Pierret (2001), public learn-
ing can be inferred from the impact on wages of individual attributes that are not

0,50 o e e

Experience (potential)
Figure 12. Hazard function of separation from current employer (in annual terms), NLSY, 1979-2000.
3 Itis interesting to note that a rising hazard function that peaks after 3 years was found in the context of

divorce [see Weiss and Willis (1997)], suggesting perhaps that it is somewhat more difficult (or useful) to
learn about the quality of marriage than about the quality of the job.
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directly observed by employers. As time passes and employers observe the worker’s
performance, they learn about the worker’s true productivity and the impact on wages
of variables that are observed by the researcher but not by the firm (such as AFQT)
increases, while the impact on wages of early signals of ability (such as schooling)
declines. In Figures 13a to 13d, we show the marginal impact of AFQT on earning
by experience within education groups.>> The graphs show an increase in the impact of
AFQT at early years of experience, especially for high school graduates, suggesting that
learning about ability is more relevant for this group.® A further indicator of interest
is race or ethnicity, which employers may use as a predictor of ability. In Table 5 we
show that the increase in the impact of AFQT and the decline in the effect of schooling
over the life cycle are substantially higher for blacks and Hispanics. This suggests ini-
tial racial statistical discrimination which gradually dissipates, as employers learn about
individual ability.

Generally speaking, it is relatively difficult to tease the impact of learning from the
data based on the impact of AFQT scores on wage growth.3” Apart from problems of
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Figure 13a. The effect of AFQT on log hourly wage, by experience and education, point estimates and con-
fidence intervals (relative to the AFQT effect at 5 years of experience), NLSY, 1979-2000.
High school dropouts.

35 Workers are classified by their completed schooling as of age 30. In each education group, and for each
year of experience, we run regression with AFQT scores and year effects as explanatory variables. The figures
record the estimated coefficient on the AFQT score.

36 Lange (2003) also finds that employers’ learning is concentrated at the early part of the worker’s life cycle.
37 Farber and Gibbons (1996) and Altonji and Pierret (2001) get sharper results by using more heterogeneous
samples that include women and blacks, restricting the coefficients of AFQT* experience and schooling*
experience to be common across groups.
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Figure 13b. The effect of AFQT on log hourly wage, by experience and education, point estimates and con-
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Figure 13c. The effect of AFQT on log hourly wage, by experience and education, point estimates and con-

fidence intervals (relative to the AFQT effect at 5 years of experience), NLSY, 1979-2000.
Some college.

separating learning from investment, where AFQT as an indicator of ability can affect
both level and growth of wages, there are some deeper problems related to the con-
nections between indicators of ability, such as AFQT, and wages. Willis and Rosen
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Figure 13d. The effect of AFQT on log hourly wage, by experience and education, point estimates and con-
fidence intervals (relative to the AFQT effect at 5 years of experience), NLSY, 1979-2000.
College graduates and advanced degrees.

(1979), Heckman and Rubinstein (2001) and Heckman, Hsee and Rubinstein (2003)
have shown that a two factor model that recognizes the role of comparative advantage is
more suitable for explaining schooling choices and wage outcomes. Figures 9a and 9b
show the strong positive interaction between schooling and AFQT, which suggests that
ability is more important among workers who are more educated and thus placed at more
“responsible” jobs. Alternatively, the interaction indicates that high-ability individuals
who do not acquire high levels of schooling may be lacking valuable non-cognitive
traits. Similar issues arise in the context of the impact of AFQT on wage growth. It is
quite possible that, conditional on a low level of schooling, high AFQT indicates that
the worker is lacking in some other important dimension, such as motivation; as time
passes this is confirmed by performance. This substitution may explain the low impact
of AFQT among workers with some college and the initially negative interaction be-
tween AFQT and experience for this group.

Learning can also influence the variance of wages within a cohort of workers, as
workers are gradually sorted out. It is generally difficult to separate this force for in-
creasing variability from other considerations, such as investment, discussed above. In
special cases, however, such a separation is possible. An interesting example is when
workers move to a new labor market and can be followed based on their time spent in
the new country. Eckstein and Weiss (2004) provide such an analysis for the wave of
immigration from the former USSR to Israel during 1990-2000. The issue in this case
was that employers were uncertain about the quality of schooling received in the former
USSR, a factor that affects all immigrants, as well as the quality of particular immi-
grants. The results show that initially, all immigrants are treated alike and receive the
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Table 5
Mincer’s wage equation with AFQT, race and ethnicity males NLSY, 1979-2000

Variables OLS Fixed effects
All Whites  Blacks and Hispanics All Whites Blacks and Hispanics
® (i) (iii) (iv) v) (vi)

Black -0.093 - —0.103 - - -
(0.020) (0.028)

Hispanic 0.005 - - - - -
(0.023)

AFQT 0.043  0.083  0.043 - - -

(0.014) (0.019) (0.024)
School years completed 0.096  0.082  0.109 - - -
(0.008) (0.010) (0.012)

Experience 0.106 0.089 0.122 0.098 0.078 0.119
0.011) (0.014) (0.017) (0.006) (0.007) (0.010)
Experience square1 —0.024 —-0.023 -0.025 —0.027 —-0.027 -0.027
(0.002) (0.003) (0.003) (0.001) (0.002) (0.002)
Interactions
Schoolingsexperience! —0.015  0.001 —0.033 —-0.001  0.015 -0.019
(0.006) (0.008) (0.009) (0.003) (0.004) (0.005)
AFQTsexperience! 0.058 0.018 0.061 0.053  0.009 0.074
(0.011) (0.016) (0.020) (0.006) (0.008) (0.010)
Observations 24801 15430 9371 24801 15430 9371
R-squared 0319 0318 0272 0.265 0306  0.201

Notes: Robust standard errors in parentheses.

ICoefficients and standard errors multiplied by 10.

same wage, irrespective of the experience and schooling brought from abroad. As time
passes and the market learns about the immigrant’s quality, the returns for imported
skills rise and immigrants are gradually sorted by their observed attributes. At the same
time, the residual variance reflecting unobserved attributes rises, too. The outcome is
that both the mean and variance of immigrant wages rise with time spent in the new
country.

One issue of interest in learning models is whether individuals move from high risk
to low risk occupations or vice versa. It has been shown by Johnson (1978) and Miller
(1984) that if workers are unsure about their ability to perform a job, or about the qual-
ity of the worker—job match, young workers will willingly try out jobs where success
is rare, which the more-experienced have already quit after finding out that they are
unsuitable. However, Jovanovic and Nyarko (1997) have shown that if what one learns
from experience is how to perform the job — rather than about one’s own ability or
the job’s quality — then the direction of mobility is reversed. Thus, the young first try
the safe jobs, as long as experience is sufficiently transferable, because it is better to
learn in jobs where mistakes are less costly. In Figures 14a and 14b, we show the stan-
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Figure 14a. Standard deviations of the log hourly wages of prime aged workers (36—45) at the industry and
at the occupation in which the worker is currently employed, by education and experience, CPS-ORG,
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Figure 14b. Standard deviations of the log hourly wages of prime aged workers (36—45) at the industry and
at the occupation in which the worker is currently employed, by education and experience, CPS-ORG,
1998-2002.
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dard deviations for the occupations and industries in which individuals are employed
at different stages of their life cycle. We see that these measures of risk are stable un-
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der occupational moves but decline as workers change industries. The results suggest
experimentation with match quality across industries.

5. Data appendix: Data and sample-inclusion criteria
5.1. The CPS individual-level repeated cross-section data set

These data come from a series of 39 consecutive March Current Population Surveys
(hereafter: March CPS) for the years 1964 to 2002. These data provide information
on employment and wages in the preceding calendar year. Thus, the annual data —
taken from the CPS demographic supplement — cover the period of 1963 to 2001. The
individual-level repeated cross-section data set is restricted to men aged 18 to 65 with
zero (0) to forty (40) years of potential experience, where potential experience is defined
as age-6-school years completed.

The main advantage of the March CPS is that micro data samples are available from
the mid-1960s onward. On the minus side, the March CPS has no “point-in-time” mea-
sure of the wage rate. Wage rates, in many of studies using the March CPS data, are
often constructed by dividing total annual earnings in the previous year by an estimate
of weeks or hours of work. The task is made more difficult by the absence of information
on usual hours of work per week prior to 1976. For these reasons we further restrict this
sample to include — Full-Time-Full-Year workers (hereafter: FTFY) — full-time workers
(35+ hours per week) who reported working at least 51 weeks of the previous year.

The wage measure in the March CPS data set that we use throughout this paper is
the average weekly wage computed as total annual earnings divided by total weeks
worked. Top coding has been changed over the years. Until the 1995 survey, the im-
puted wages/earnings of top-coded workers were set to equal the cutoff point. Since
1996, the imputed wages for the top-coded group are based on the conditional mean
earnings of these workers conditional on characteristics such as race, gender and region
of residence. In order to deal with the top-coding issue, we employ a unified rule for
all years. We calculate for each worker his rank/position on the wage distribution for
the year observed and exclude those belonging to either the lower 2 percent or the top
2 percent each year.

Observations are divided by completed schooling, when interviewed, into five cat-
egories: (i) high school dropouts — less than twelve grades, (ii) high school graduates
(iii) some college completed, (iv) college graduates with 16 years of schooling (BA)
and (v) college graduates with advanced/professional education (MBA, PhD).

5.2. The CPS monthly longitudinally matched data

The vast majority of empirical analyses of the Current Population Surveys use either a
single cross-section data point or a series of consecutive CPS surveys, treating the latter
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as a series of repeated cross-sections. The CPS data have, in fact, a longitudinal com-
ponent. In this paper we take advantage of the CPS basic monthly files — a probability
sample of housing units in the US — to construct a panel data set.

The CPS divides housing units into 8 representative sub-samples called “rotation
groups”. Each unit is interviewed for 4 consecutive months, followed by a break last-
ing two quarters, and again for another four monthly interviews. Overall, each unit is
interviewed for 8 times over 16 months. The CPS monthly files we employ — from the
years 1998 to 2002 — include a set of identifier variables that enables us to follow the
same housing unit over 16 months. If there is no change in the composition of individ-
uals residing in a particular unit, we have a panel of individuals. Yet, since people do
switch locations, it might be the case that the same id number was shared by 2 (or more)
individuals over time. Therefore, we follow the Madrian and Lefgren (1999) procedure,
whereby individuals are identified in our panel data not only by their id number but
also by matching a set of time-invariant characteristics. This procedure make us quite
confident that we do not combine different persons into one artificial observation.

Data on schooling, employment, occupation and industry, are available for all inter-
views. However weekly wage data is collected only during the fourth and the eighth
interview — among what is known as the “outgoing rotation groups” hereafter (ORG).
We construct two samples. The main sample includes only workers participating in all
interviews. This sample is used for the analysis of transitions between industries and
occupations. Our second sample is taken from the ORG sample restricted to full-time
workers, not enrolled in school and with two wage data points. We exclude observations
with a reported hourly wage lower than $4 or higher than $2000 (adjusted for 2000 CPI).
This sample is used to study wage growth of individuals.

5.3. The panel study of income dynamics

The Panel Study of Income Dynamics (PSID) is a longitudinal, nationwide survey of
a representative sample of individuals and the families in which they reside. The PSID
began in 1968 with approximately 4,800 white and black households and approximately
18,000 individuals. The sample had expanded as original members formed additional
families over the years. We restrict our sample to US born white males aged 21 to 65
during the work year, with non missing demographics. When we discuss wage data, we
exclude workers with a reported hourly wage lower than $4 or higher than $2000 (ad-
justed for 2000 CPI) and individuals who worked less than 35 weeks or less than 1000
annual hours. When using wage differences, we restrict the sample according to these
cretiria in both consecutive years. Observations are divided by completed schooling into
five categories — similar to our definitions using the CPS data.
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6. National Longitudinal Survey of Youth (NLSY)

The micro data we use are from the 1979-2000 waves of the National Longitudinal Sur-
vey of Youth (NLSY).?® The NLSY includes a randomly chosen sample of US youths
and a supplemental sample that includes Black, Hispanic, and non-Black, non-Hispanic
economically disadvantaged young people. Interviewees have been surveyed annually
since the initial wave of the survey in 1979, when sample members all ranged between
age 14 and 21 in 1979. The military sub-sample and the non-black, non-Hispanic dis-
advantaged samples are excluded. We further exclude observations with missing data
regarding own or parents’ education, Armed Forces Qualification Test score (hereafter
AFQT), or labor market outcomes. In order to guarantee that AFQT test scores were not
influenced by school attendance, AFQT scores are gender-age-school-adjusted (stan-
dardized within birth year cohort to mean 0, variance 1). When studying labor market
outcomes we exclude individuals enrolled in schooling in the given year. We group re-
spondents into five education categories: high school dropouts, high school graduates
(including GED graduates), some college (SC), college graduates and individuals with
advanced degrees.

When we discuss wage data, we further exclude workers with a reported hourly wage
lower than $4 or higher than $2000 (adjusted for 2000 CPI) and individuals who worked
less than 35 weeks or less than 1000 annual hours. When using wage differences, we
restrict the sample according to these criteria in both consecutive years.
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Abstract

In recent decades, there has been rising anxiety about the quality of the public education
in the United States. However, it is important to note that this has not always been the
case; in fact, the United States has long been a leader in terms of the public provision of
education at all levels of schooling. This chapter documents this history, describing the
conditions in the early years of the country that were conducive to the rise of universal
public education, in particular the relative homogeneity of the population and the local
nature of the provision of public education. These factors increased local support and
enabled the educational system to be responsive to local needs. In more recent history,
however, there has been substantial change in the demographics of the United States;
this chapter also explores how well the public education system has been able to adapt
to these changes.

Keywords
history of education, public education

JEL classification: 12, N3
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1. Introduction

The history of schooling in the United States is distinguished by broad and decentral-
ized provision of what might be termed a “practical” or “common” education. These
features were present from the very start. From virtually the time of initial settlement,
the population of the United States seems to have been firmly convinced of the value
of education. Colonists were so active at establishing schools to provide their children
with the basic tools, such as the ability to read and write, that the young nation had the
highest literacy rate in the world by the beginning of the 19th century. Many schools
of the colonial era had to rely on a mixture of public and private funds, but with the
“common school movement” of the early 19th century the U.S. embarked on a path of
providing a core curriculum through “universal” schools, open to all children and sup-
ported fully by general taxes. This pioneering adoption of a policy of free and publicly
funded primary schools, which was later extended to secondary schools, accounts for
why the U.S. was regarded as having the best-educated population in the world well
into the 20th century. Although other nations may have invested in better or more elite
institutions of higher learning, none could match the U.S. in the breadth of access to a
basic education.

The record has not been so dissimilar at the college or university level. Believing
strongly in the utility of education, Americans established many colleges during the
colonial era. These institutions may have been small, but they were numerous; by 1800
there were roughly two dozen, and by 1860, nearly two hundred and fifty. The first
colleges were founded under private charters (often with religious affiliations), but with
the growing recognition of the importance of education, as well as debates about access,
during the early 19th century, state governments sought to play more of an active role in
this arena. Some sought to exert more control over private colleges they had previously
chartered, but more significant was the establishment of new state universities. This
practice became routine; nearly every state joining the Union after the 1820s made
specific provision for a state university in their first state constitution.

As a result, by the time of the Civil War, the key elements of the education system
were largely in place. The U.S. had set out on a radically different course from that
of any other country in the world. Broad access to education, supported by general
taxation was perhaps the defining characteristic, but the emphasis on a common track
(together with the relative insignificance of private schools), rather than having different
schooling ladders for different children, was also rather exceptional. Equality in access
to schooling did undoubtedly increase further over the late-19th and 20th centuries, as
opportunities for blacks improved and inter-state and inter-district differences in mea-
sures of quality such as expenditures per pupil and length of school-year narrowed, but
this path had in some sense already been laid down.

The other distinguishing feature that proved to be of fundamental importance was the
extreme degree of decentralization. The evolution of this organizational structure may
have been at least partially serendipitous, but most observers have agreed that it led
to higher quality and efficiency, through enhanced experimentation, competition, and
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flexibility, as well as contributed to a tendency for schools — especially at the university
level — to adapt their programs to local environments. Many suggest that the decentral-
ized structures, including sources of funding, heightened the focus on access and helped
to mobilize greater public support for community and public goods by alleviating col-
lective action problems.

Why schooling institutions developed in the United States along such a different, and
evidently successful, path from that of other countries has long been a subject of contro-
versy. Many factors have been cited, including religious background, political ideology,
wealth, high rates of return on investment in schooling, the general degree of equality
or population homogeneity, and the decentralized structure of the educational system.
In recent decades, with rising anxiety about the quality of the education provided by
public schools, the traditional jewel of that system, these latter two considerations have
received particular attention. Some observers, for example, have argued that declines
in the homogeneity of the population, whether in terms of income inequality or demo-
graphic composition, have exacerbated the collective action problems underlying the
funding of public schools and undercut the ability of governments to mobilize adequate
resources. Moreover, they suggest that the shifting balance of political and economic
control away from local officials, and toward state-level authorities, has further com-
pounded these difficulties. Evidence of the relative growth in private school enrollments
is interpreted as offering some support for this view. Others dissent in strong terms. On
one hand, they point to the problems with measuring the quality of schooling and the
performance of schools. On the other, they note that the observation of new ways of do-
ing things does not necessarily mean that a decline is under way. In a healthy educational
system, adaptation and innovation in a world of rapid change in technology, population,
and other aspects of the environment would be expected as well as desirable. The United
States educational system has indeed exhibited remarkable institutional flexibility in the
past, and there is considerable logic to the view that the current dangers have been ex-
aggerated. However, given both the externalities we normally associate with education
as well as the imperfections in human capital markets, the appropriate stance for econo-
mists is to eschew comfortable preconceptions and keep their eyes and mind on the
evidence.

2. Early history

It was not long after the Europeans established permanent settlements on the northern
part of the North American mainland that they began to organize educational institu-
tions. Foremost among them were primary schools that communities administered and
supported for local children. Massachusetts is frequently celebrated as the leader, but
other colonies in New England conceded little in their enthusiasm for basic and wide-
spread education.! Indeed, all of the region’s states had made some provision for public

I The classic source on the early history of schooling is Cubberley (1920), but there are many histories
pertaining to particular states. See, for example, Chadbourne (1936).
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education by 1800, generally requiring towns beyond a certain size to support a primary
or grammar school. Despite some resistance to the levying of school taxes, New Eng-
landers already enjoyed relatively broad access to primary education and had attained
high rates of literacy through a combination of local public schools, private institutions,
and home instruction. Elsewhere in the United States, schooling was not quite so wide-
spread. Private schools generally predominated in the Middle Atlantic and the South.
Aside from New York, few governments in these regions went beyond requiring pub-
lic schooling to be provided to the children of paupers until the early 1800s. Overall,
however, the young republic offered remarkably broad access to basic education by the
international standards of the time, and by 1800 enjoyed the highest literacy rates in the
world.?

A major breakthrough in the expansion of schooling occurred during the second quar-
ter of the nineteenth century when the so-called “common school movement” swept
most of the country. These institutions of primary education were to be open to all who
wished to attend, supported primarily through local taxes (though often receiving some
aid from state governments), and managed by local authorities (with state-appointed of-
ficers typically providing some oversight to the multitude of local school systems that
operated within the respective states).> Although there had previously been scattered
successes, principally in New England, in achieving the goal of universal access to a
primary education, the movement is usually dated as beginning about 1825 and ending
about 1850, by which time virtually every northern state had passed and implemented
laws to induce townships or counties to establish such common schools.

This twenty-five year period was marked by intense political struggle in state after
state, with especially strong support for free schools coming from urban dwellers, mem-
bers of labor organizations, and residents of western states — reflecting a general drive
for democratization that characterized the era. Opposition is said to have come from re-
ligious and private-school interests as well as from the wealthier classes or districts who
might have expected to bear disproportionate increases in taxes.* Entirely “free” schools
were obtained only gradually, however, as the progression of laws and township policies
chipped away incrementally at the traditional use of permanent endowments, licensing
fees, lotteries, and “rate bills” (tuition or user fees) to finance the schools, and replaced
them with general taxes. Resistance to raising rates or levying new taxes was always a

2 Belief in the value of education, and the importance of public authorities encouraging higher levels was
widely shared among the new nation’s leaders, and manifest in national government policy. Although local
and state governments have always been central to the funding and administration of schools, the importance
of the national government setting aside specified divisions of land within each township to help pay for the
schools, as first laid out in the Land Ordinance of 1785 and the Northwest Ordinance of 1787, should not be
forgotten. See Cubberley (1947, Chapter 4).

3 For example, the state of Maine supplied between 5 and 15 percent of the funds for common schools
during the 1850s and 1860s. The revenues came from the interest on a Permanent School Fund (which had
originated by selling off some state land), as well as from state taxes on property and bank deposits. Local
funds came primarily from local property taxes.

4 See Cubberley (1920), as well as the discussion in Soltow and Stevens (1981).
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factor to be overcome, and state governments often tied inducements like financial aid
for schools to decisions by districts to agree to tax themselves; some northern states
continued to rely on a combination of taxes and “rate-bills” to fund the schools as late
as 1871 (New Jersey). Although some southern states passed legislation allowing for
free schools as early as the 1830s, there was limited progress in establishing them in
the South until after the Civil War.? Overall, however, schooling had spread sufficiently
by 1850 that nearly 60 percent of whites from age 5 to 19 (or more than 40 percent
of the entire school-age population) were enrolled in school, and nearly 90 percent of
white adults were literate (see Table 1 for a comparison of U.S. literacy rates compared
to literacy rates elsewhere in the Americas).® Based either on such estimates of literacy,
or of the proportion of the population enrolled in schools (see Table 2), the residents
of the leading democracy in the world were also the best educated. Perhaps even more
remarkable is that the proportion of whites enrolled in school did not advance further
until the 20th century, with the expansion of secondary schooling (see Figure 1).

It is clear that the relative success of the U.S. in attaining such high rates of school
enrollment was largely due to the early and widespread adoption of primary schools that
were to be financed by general taxes. The natural question to ask is why this country
came to be so far ahead of others in this regard. Many factors may have played a role.
First, the U.S. may have been more inclined to invest in public education because of
the religious views that were more prevalent in English colonies. Proponents of the idea
that religious faith was an important, if not critical, element of the early history factor
typically cite the example of seventeenth-century New England, where the organization
of primary schools was often rationalized as necessary for ensuring that all members
of the population were able to read the Bible. Although the significance of religion is
undeniable, the force of the argument can be exaggerated. Not only did New England
account for only a small share of the United States population at the end of the eigh-
teenth century, and beyond, but the observation that all regions of the U.S. (and Canada
as well) compared favorably in literacy and enrollment rates to England through the
19th century would seem to cast doubt on the notion that the high rates of investment
in schooling were due solely to either religion or English heritage. Moreover, the sup-
porters of public schooling during the common school movement stressed the economic
and civic importance of education, rather than the religious. Schooling would help equip
men for self-governance and participation in a democracy, as well as provide an avenue
for self-improvement and upward mobility.’

5 Cubberley (1920, 1947).

6 Precisely how high the enrollment and attendance rates were during the antebellum period is a matter of
some controversy, as is the question of just how important the elimination of school fees was in attaining high
rates, but there is no serious disagreement about the leadership of the U.S. during this period. See Fishlow
(1966), Kaestle and Vinovskis (1980), Vinovskis (1995), and Goldin and Katz (2003).

7 Common schools served girls (despite their lacking the vote) as well as boys, and estimates of literacy
from the late 1700s through the 1850s suggest that although the expansion of common schools benefited all,

they helped females close a gender gap. See Soltow and Stevens (1981) for more discussion of the temporal
and regional patterns of literacy in the U.S., and how well they conform to various hypotheses about why that

country and Canada should be so distinctive.
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Table 1
Literacy rates in the Americas, 1850-1950

Year Ages Rate
Argentina 1869 +6 23.8%
1895 +6 45.6
1900 +10 52.0
1925 +10 73.0
Brazil 1872 +7 15.8
1890 +7 14.8
1900 +7 25.6
1920 +10 30.0
1939 +10 57.0
Chile 1865 +7 18.0
1875 +7 25.7
1885 +7 30.3
1900 +10 43.0
1925 +10 66.0
1945 +10 76.0
Colombia 1918 +15 32.0
1938 +15 56.0
1951 +15 62.0
Mexico 1900 +10 222
1925 +10 36.0
1946 +10 48.4
Canada 1861 All 82.5
Eng-majority counties 1861 All 93.0
Fr- majority counties 1861 All 81.2
United States
North Whites 1860 +10 96.9
South Whites 1860 +10 91.5
All 1870 +10 80.0
(88.5,21.1)*
1890 +10 86.7
(92.3,43.2)*
1910 +10 92.3
(95.0, 69.5)*

Source: Engerman, Haber and Sokoloff (2000).
*The figures for Whites and Non-Whites are reported respectively within parentheses.

Another potential explanation for why the U.S. led in making commitments to pub-
lic schooling is that with the onset of industrialization and sustained economic growth
during the early nineteenth century the population could better afford the cost.® Surely

8 At 1800, the U.S. was not so distinguished from either other societies in the Americas, or western Europe,
as regards per capita income. Instead, it differed most dramatically with respect to the extent of inequality
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Table 2
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Ratio of students in school to population ages 5-19 for selected countries,

1895 to 1945

1895 1920 1945
United States 0.62 0.68 0.76
Canada 0.60 0.65 0.64
Argentina 0.21 0.41 0.44
Bolivia 0.07 - 0.18
Brazil 0.08 0.10 0.22
Chile 0.16 0.37 0.40
Colombia - 0.20 0.21
Costa Rica 0.22 0.22 0.29
Cuba - 0.31 0.37
Mexico 0.13 0.22 0.28
Peru - - 0.31
Uruguay 0.13 0.36 -
Austria 0.45 0.52 0.58
Belgium 0.42 0.53
Denmark 0.49 0.49 0.50
Finland 0.12 0.29 0.53
France 0.56 0.43 0.60
Germany 0.54 0.53 0.55
Ireland 0.32 0.54 0.53
Italy 0.27 0.36 0.47
Netherlands 0.44 0.45 0.56
Norway 0.48 0.50 0.52
Portugal 0.14 0.17 0.26
Spain - 0.27 0.34
Sweden 0.50 0.42 0.45
Switzerland 0.53 0.54 0.49
United Kingdom 0.45 0.51 0.66

Sources: For the information on enrollments and population, from which
these estimates were calculated (sometimes involving interpolation) see

Mitchell (1992, 1993).

material resources mattered. However, although the Americans were no doubt aided
by their prosperity, it is important to remember that they had demonstrated an unusual
propensity to invest in schooling long before they were particularly distinguished in
terms of per capita income. Britain, as well as a number of other societies in Europe
and the Americas, continued to surpass or at least rival the United States in this gauge

in income, human capital, and political influence. The latter seems to have contributed to broader access to
economic opportunity across a broad range of institutions, not just schooling. See Engerman and Sokoloff

(2002), and Engerman, Mariscal and Sokoloff (2002) for more discussion.
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Figure 1. Enrollment as a percent of 5- to 17-year-olds. Source: NCES (2001).

of economic performance well into the nineteenth century, but lagged badly in offering
broad access to primary education.

Historians of education typically highlight the fact that the common school movement
was one of a number of campaigns for democratization in various social and economic
policies that coincided with, or followed shortly after, widespread extension of the suf-
frage.” Despite the sentiments popularly attributed to the Founding Fathers, voting in the
United States was largely a privilege reserved for white men with significant amounts
of property until early in the nineteenth century. By 1815, only four of the original thir-
teen states (and seven overall) had adopted universal white male suffrage, but as the
movement to do away with political inequality gained strength, they were joined by the
rest of the country as virtually all new entrants to the Union extended voting privileges
to all white men, as part of a general campaign to attract and retain settlers, and older
states revised their laws. The shift to full white manhood suffrage was largely complete
by the late 1840s.'0 Overall, the timing of the movements for extending the suffrage
as well as for common schools, is consistent with the view that increasing equality in
political influence helped realize the increased investments in public schooling, along
with the corresponding extension of access to a primary education. That the southern

9 Cubberley (1920, 1947).

10 For discussions of the series of reforms involving both the extension of the franchise and the conduct
of voting more generally, see Porter (1918), Albright (1942), Keyssar (2000), and Engerman and Sokoloff
(2005). For a discussion of how the extension of the franchise in Europe may have contributed to the expansion
of public schooling, see Acemoglu and Robinson (2000).
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states were generally the laggards in both broadening the electorate and starting com-
mon schools, while New England and the western states were leaders in both, likewise
provides support for this view.!! Since doing away with property restrictions on the
franchise enhanced the political voice of the groups that would benefit relatively more
from the establishment of tax-supported free schools (as they were less able to pay the
cost of educating their children), and the most important single source of tax revenue
for local and state governments were taxes on property (so the poor would bear rela-
tively less of the additional tax burden), it should not be surprising if the achievement
of greater equality in political influence led to the institutional changes that contributed
to greater equality in the distribution of human capital.

A related idea is that the greater support for public education institutions in the United
States was due not to differences in capacity to pay (as gauged by per capita income),
nor to the crude politics of redistribution, but rather to differences across communities
in their willingness or ability to mobilize tax revenue for public or quasi-public goods
such as public schools. This way of framing the problem highlights issues of social cap-
ital, government or administrative structure, as well as of political economy. Although
many societies initially gave local or provincial governments responsibility for operat-
ing public schools, and granted them authority to levy taxes, the United States was one
of very few countries where rather early in its process of development this capability
was acted on in a widespread and substantial way. Elsewhere it was generally not until
national governments got involved and provided resources that major investments in a
broad system of primary schooling were undertaken.!?> Some scholars have suggested
the possibility that such differences across communities, or across countries, in the will-
ingness of populations to pay taxes to support public schools may have had something
to do with differences in the extent of inequality or social heterogeneity amongst the
respective populations.'? The logic is based on the observation that the well-to-do can
always obtain schooling for their children through the private market, but that public
investment in schooling systems, or broad access to schooling, generally involves some
transfers between those who bear a disproportionate share of the costs and those who
realize a disproportionate share of the benefits.'* Major support for public schooling is
therefore more likely where there is relative equality or population homogeneity (where

11 Later, the southern states were also laggards in establishing public high schools. See Goldin and Katz
(1999b).

12 The role of the national government was more prominent in Europe than in the U.S., and especially so in
Latin America.

13 The idea that social homogeneity is associated with greater social capital, and leads to higher levels of in-
vestment in public or quasi-public goods has been receiving increasing attention. For discussion and evidence
of this linkage see Goldin and Katz (2000) and Alesina, Baqgir and Easterly (1999).

14 In the nineteenth-century U.S., for example, it was typical for local governments — that provided most of the
funds for public schools — to raise the overwhelming share of their revenue through property taxes. Property
taxes generally accounted for 90 percent or more of local government tax revenue through the middle of the
20th century. See Copeland (1961).
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one expects there to be less severe collective action problems because of greater sim-
ilarity across households in the balance of costs and benefits, as well as in values and
perspective), or where the wealthier segments of the population are more receptive to
indirectly supporting their neighbors or countrymen (either because of the social capital
of the community or because such investments yield social benefits that the taxpayers
will share in, such as the increase in property values that come from attracting a de-
sirable class of migrants). In this view, the United States during the early 19th century
enjoyed conditions that were very favorable to substantial investments in public school-
ing. Not only would the relative political and economic equality (as compared to other
parts of the world) and social homogeneity of the population make it easier to overcome
collective action problems and take advantage of the returns to investment in primary
schooling, but also the general circumstance of scarce labor meant that local commu-
nities (and especially property holders) could benefit from investments in public goods
that would lure new residents and spur growth.'> Support for this notion of the signif-
icance of social or political equality comes from the coincidence in time between the
common school movement of the 1820s and 1830s in the United States and the broad-
ening of the franchise during that same era, from similar associations between suffrage
reform and the passage of measures to support public schools in both Canada, England,
and elsewhere in Europe, as well as from geographic patterns in the spread of secondary
schools discussed below.'®

The U.S. schools were distinctive not only for the early move to public funding,
extensive reach, and decentralized structure, but also for their relatively practical and
egalitarian content. The curricula tended to stress basic skills and tools, and were or-
ganized around the idea of providing all students, boys and girls, with a “common”
academic education. To a remarkable degree, the guiding vision seemed to be that chil-
dren were quite similar in capacities, and while some might be able to remain longer

15 For more discussion of the distinctiveness of the U.S. as regards relative equality, and of the significance
of labor scarcity for encouraging investments in public goods, see Engerman and Sokoloff (2002, 2005). For
evidence that the U.S. was rather different from other countries of the period in having higher literacy outside
of cities than in urban centers, see Engerman, Mariscal and Sokoloff (2002). For fascinating evidence of how
much early settlers had to gain from attracting migrants and spurring local population growth, see Galenson
and Pope (2002).

16 Also consistent with this view is the cross-sectional correspondence across states between leadership in
broadening the franchise and leadership in the establishment of universal common schools. For discussions of
the connection between extensions of suffrage and public schooling in many countries and contexts, see the
discussions in many chapters of Cubberley (1920). Although the idea that the earlier move to broad provision
of public schooling in the United States reflected a more general orientation toward democratic institutions
is something of a consensus interpretation, other explanations have been offered. For example, some have
suggested that the introduction of widespread public schooling was associated with a desire among certain
segments of the elite to socialize, or otherwise prepare, immigrants or other potential workers for employment
in large-scale industrial establishments. See Bowles and Gintis (1976). Even if this argument held for an early
industrializing state such as Massachusetts, which seems highly debatable, it is surely poorly suited to the
overwhelmingly agricultural Midwestern states that established public schools with great enthusiasm.
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Table 3
Median years of schooling, by race and gender, 1865-1960

Total Male Female White Black
1865 8.0 7.7 8.1 8.2 1.3
1870 8.1 8.0 8.2 8.2 2.9
1875 8.2 8.1 8.2 8.3 3.8
1880 8.3 8.2 8.3 8.4 4.4
1885 8.3 8.2 8.4 8.4 4.8
1890 8.4 8.3 8.4 8.5 5.0
1895 8.5 8.4 8.5 8.6 5.5
1900 8.6 8.6 8.7 8.8 5.8
1905 8.8 8.7 8.9 9.0 6.1
1910 9.5 9.2 9.9 10.0 7.3
1915 10.3 10.1 10.5 10.7 8.3
1920 11.6 114 11.8 11.9 9.1
1925 12.1 12.0 12.1 12.3 10.4
1930 12.2 12.1 12.2 12.3 10.7
1935 12.3 12.3 12.3 12.4 12.0
1940 12.5 12.6 12.5 12.6 12.3
1945 12.6 12.7 12.5 12.6 12.4
1950 12.9 13.0 12.8 12.9 12.6
1955 12.9 12.9 12.8 12.9 12.6
1960 12.7 12.7 12.8 12.8 12.6

Note: From 1865 to 1900, the Black group represents Black and Others.

Sources: Current Population Reports: Educational Attainment in the United States: March
1981 and 1980, and Historical Statistics of the United States, Colonial Times to 1970,
Part I.

in formal schools than others, and thus move further up the formal educational lad-
der, all should be provided with the same basic knowledge or training. Not only was it
right for each individual, if not quite an individual right, to be equipped with the same
basic skills or knowledge, but also, in ensuring this would be so, society would pro-
mote civic virtue and a better functioning democracy. The relative absence of parallel
schooling tracks for different classes of students was yet another fundamental way in
which the schooling system in the U.S. stood in sharp contrast with those in Europe and
elsewhere.!’

Of course, not all segments of the population were equally well served. As seen in
Table 3, there has been striking, especially from an international perspective, gender
equality in the United States from early in its history (as regards enrollment rates and

17 European countries were generally much slower to provide broad access to schools, and even when they
ultimately did so, they tended to favor systems whereby different groups of students received different pro-
grams of instruction training (often geared toward careers in particular occupations or industries) at earlier
ages.
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literacy, if not in programs of study or quality of instruction). The experience of Black
Americans, however, provides an extreme and tragic example of how access to school-
ing has often been all too closely linked with social or political standing; their education
levels have always lagged far behind those of whites. With many states having prohi-
bitions on instructing slaves to read, blacks received very little in the way of schooling
before the Civil War. Even after the War, although emancipation, constitutional amend-
ments, and other policies yielded a dramatic expansion in their access to public services,
blacks generally had to make do with schools that were de jure segregated, and vastly
inferior in nearly all dimensions, until well into the 20th century. Plessy v. Ferguson
(1896) notwithstanding, the separate schooling was anything but equal — especially af-
ter black voting rights were effectively eroded by poll taxes, literacy tests, and a host
of other qualifications for suffrage adopted by many states late in the 19th century.'8
Brown v. Board of Education (1954) brought an end to de jure segregation, but the de
Jacto segregation that endured, and continues to the present day, has highlighted some
of the problems that can arise from decentralized structures of public school financing
and administration. Students in districts that provide less support to public schools, for
whatever reason, have very different experiences in the classroom than do their peers in
more fortunate circumstances. Of course, there is no easy solution, especially in a con-
text where there is substantial inequality or heterogeneity. Centralized structures that
involve redistribution tend to inspire greater resistance to taxes, as well as encourage
households who demand higher quality schooling services to shift to private providers.

3. Public universities

The United States also has a strong history in publicly provided university education.
Although the first universities were private, as both the private and social usefulness of
institutions of higher learning became apparent, it did not take long for the public sector
to expand its role, to innovate a quite new type of education institution, and in so do-
ing broaden access to universities. The earliest colleges — such as Harvard, William and
Mary, and Yale — were established through charters from colonial state governments,
and each was (with the precursor of the University of Pennsylvania standing out as an
exception) associated with a particular religious denomination. They were private, re-
lying primarily on tuition for funding, though they sometimes received support from
state authorities. By the early 19th century, however, there was growing expression of
public dissatisfaction with how they operated. Institutions of higher learning were al-
ready coming to be recognized as of great public significance, not only as avenues for

18 For superb treatments of how black voting rights were undermined by southern whites after the period of
Reconstruction, and how enormous gaps in public provision for white and black schools quickly followed and
persisted well into the 20th century, see Du Bois and Dill (1911), Kousser (1974), Welch (1973), and Margo
(1990).
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personal advancement, but also for their contributions to the intellectual and techno-
logical development of society.!® A democracy required an educated citizenry; in this
intensely democratic age, many observers feared that religious denominations might ex-
ercise too much control, and were suspicions of aristocratic tendencies. Efforts by state
governments to exert more authority over the colleges were generally resisted, as was
the attempt by New Hampshire to transform Dartmouth College into a state institution.
The Supreme Court ruling that the charter of a college was a contract that could not be
altered by legislative fiat was just one of many reasons why state governments turned to
creating new universities of their own.

This belief in the importance of higher education, and of broad access to it, together
with the demographic, economic, and geographic expansion, fueled a sharp accelera-
tion in the formation of colleges and universities after the Revolution. Only ten were
founded before 1780, fourteen more came over the next twenty years, and by the close
of 1860 students were attending classes in more than two hundred and forty-five such in-
stitutions. Although the overwhelming majority of these institutions were private, state
universities accounted for nearly 10 percent of the total and a somewhat larger propor-
tion of students. Whereas the early denominational colleges had relied on very narrow
curricula, largely confined to theology, mathematics, philosophy, and ancient languages,
those established after the Revolution began to introduce new programs (i.e. medicine,
law, and ultimately engineering) that were more practical and often focused on the ap-
plications of science or scientific method to current problems or circumstances. Part of
the inspiration for these changes may have come from Europe, and especially from the
example of the Ecole Polytechnique founded by the revolutionary French government
in 1794, but the actual designing and creation of such new programs were carried out
by visionary or entrepreneurial academics and patrons whose senses of possibilities had
likely been influenced by the concerns of students, state governments, and businessmen.
One illustration of this is the significance of the Erie Canal in encouraging the spread of
engineering instruction in the U.S. during the first half of the 19th century.?’ The Rens-
selaer School (founded in 1824, and later renamed the Rensselaer Polytechnic Institute)
was the pioneer in focusing its programs on engineering and agricultural science, but
as the progress of early industrialization made clear the growing relevance and value of
familiarity with technology, many colleges began to expand their offerings in this direc-
tion.?! Harvard and Yale both acted in 1847 to organize the Lawrence Scientific School
and the Sheffield Scientific School respectively, and separate departments or schools in
science and related areas were becoming commonplace by the 1850s.

19 One reflection of this sentiment was George Washington’s desire for a National University to be established
in the nation’s capital.

20 See Edelstein (2002). As Edelstein discusses, it was no coincidence that these early programs were highly
concentrated in New York.

21 Rensselaer is another example of how many Americans conceived of institutions of higher learning in
utilitarian terms. The school was founded on the basis of a gift from Stephen Van Rensselaer, who wanted an
institution that would promote study and instruction of the application of science to agriculture and manufac-
tures.



Ch. 2:  The Rise and Decline (?) of Public Education in the United States 83

The success of private institutions such as Rensselaer in producing graduates who
became renowned for their accomplishments and impact on the economy encouraged
public authorities to seek to emulate the model. During the late 1840s and early 1850s,
state legislatures in New York, Michigan, Illinois, Virginia, and Pennsylvania moved to
establish state colleges of agriculture (and often of “mechanic arts” as well), and the
federal government soon joined in. Despite some fears that it would adversely affect
already existing private schools, in 1862 President Lincoln signed the so-called First
Morrill Act, which gave over more than 11 million acres of public land to the states
to endow institutions focused on agriculture, mechanic arts, or military science and
tactics.?? Different states exploited these federal land grants in different ways, but the
unambiguous effect was an enormous expansion of public college and universities, both
by stimulating the organization of new universities such as Ohio State, Purdue, and
MIT, as well as by dramatically boosting the resources available to schools that had
been struggling with limited funds. The Morrill Act is a vivid demonstration of how
government support for broad access to education extended beyond primary schooling,
even during the 19th century.

The land grant universities also reflect, however, the deeply utilitarian approach that
policy makers, and Americans more generally, took toward educational institutions of
higher learning. Public support was grounded on the presumption that they would con-
tribute to the advance of technology and the economy, whether at the national, regional,
or local level. They were much more likely to establish programs in agriculture, engi-
neering, the natural sciences, mining, forestry, as well as in other fields of study that
would be helpful to local industries than were private institutions of higher learning.
In 1890, for example, about 22 percent of all students attending college or university
were enrolled in public schools, while roughly 50 percent of engineering degrees were
awarded by such institutions (which were the home of nearly 60 percent of engineering
programs).?

It is interesting to observe that this major expansion of public universities, and their
move into more technical fields, coincided in time with the beginning of a major shift
in the educational backgrounds of individuals who were making the most important
contributions to technological knowledge. Figure 2 displays the level of formal school-
ing attained for the 409 individuals (408 men and 1 woman) recognized as important
inventors in the Dictionary of American Biography who were born before 1886 and ac-
tive in the U.S.?* Arraying them by birth cohort, and weighting them by the number of
patents they received, reveals that their levels of formal schooling were quite modest
through the birth cohort of 1820 to 1845; roughly 75 to 80 percent of patents went to
those ‘great inventors’ with only primary or secondary schooling (meaning that their
formal schooling had ended no later than age 17). These data indicate that people with
rather limited formal technical educations were capable of making important contribu-

22 A similar bill had been passed by Congress a few years before, but was vetoed by President Buchanan.
23 Goldin and Katz (2003) and Edelstein, p. 10.
24 See Khan and Sokoloff (2004) for a discussion of the sample, and further analysis.



84 S.E. Black and K.L. Sokoloff

80

70 10"

60 \ 5
) N /
AN /

N/

40

0 ' : , ~ O
1739-1794 1795-1819 1820-1845 1846-1865 1866-1885
m=Omem Primary —a— Secondary
—x— College e Technical

Figure 2. Educational level of great inventors by birth cohort, % distribution of patents. Source: Khan and
Sokoloff (2004).

tions to technological knowledge, at least until the very end of the 19th century. The
technologically creative seem to have been able to accumulate the skills and knowledge
necessary to operate at the frontier largely on their own, or through their work experi-
ence as apprentices or younger employees, up until the Second Industrial Revolution.
The growing importance of a technical education begins to be evident among the great
inventors in the birth cohort of 1846-65, as the proportion of them who had studied
at an institution of higher learning, and earned degrees engineering and/or the natural
sciences rose sharply. By the next birth cohort, a college education was virtually a ne-
cessity, especially one in a technical field (in Figure 2, includes physical or biological
sciences, medicine, and engineering).

The coincidence of the expansion of public universities with the major and rather
discontinuous increase in the prevalence of college education and degrees in technical
fields among great inventors raises a number of intriguing interpretations. One is that
the episode is indicative of how responsive U.S. public education institutions, and the
government authorities that establish and maintain them, have been to changes in the
relative returns to different types of human capital. Moreover, an economic logic might
suggest that since the fraction of the population that stood to take direct advantage of
the expanded opportunity to obtain a college degree was small, the steps the federal
and state governments took were likely based on a presumption that public universities
generated significant positive externalities. Another possibility is that the land-grant
universities, and their greater orientation toward science and engineering, constituted
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an innovation in educational institutions, in that whatever else they accomplished, they
also introduced a more effective means by which technologically creative individuals
could become familiar with the frontiers of technical knowledge. That the shift in the
composition of great inventors from those who had accumulated their technical skills
and knowledge through work experience to those who had been trained at universities
occurred so swiftly, if not discontinuously, does suggest that this avenue was superior for
the production of technological leaders.?> Although part of this apparently remarkable
success may have stemmed from the public subsidy to university education, it is worth
noting that the late-19th century was also marked by private universities, new as well as
old, starting or expanding programs in the engineering, the natural sciences, medicine,
and other technical fields.?®

Over time, public schools came to account for a larger and larger share of institutions
of higher education. From less than a quarter in 1890, the fraction of college students
enrolled in public schools increased to roughly one half by 1940, and is now over three
quarters.?’ This shift in the relative importance of public and private colleges occurred
over a period during which the demand for college and university education rose dra-
matically. Private institution enrollments registered extremely impressive growth, but
public sector enrollments truly exploded. The chief reason for this seemingly greater
responsiveness or flexibility was likely the greater ease of mobilizing resources. Faced
with a burgeoning demand for the education provided by such institutions, and encour-
aged by the belief that both the presence of the institutions and the stock of individuals
so educated generated positive local externalities, public authorities were simply more
able and willing to provide the resources needed to expand supply. Of course, there was,
and continues to be, substantial and systematic variation across states in their levels of
support for public universities. It has, for example, been widely noted that the states
that were formed the earliest, and where private colleges were more likely to have been
founded during the early history of the country, tend to have markedly lower levels of
public support for state universities. Overall, one of the most striking, if not surprising,
patterns is a pronounced persistence over time in state and local government spending
per capita on higher education.

25 Another observation that tends to support this sort of interpretation is that the shift toward more highly
educated great inventors occurred at roughly the same time in all of the sectors of the economy. Inventors
concerned with electric light and power were a bit more likely to have had university degrees in science or
engineering than those in other areas, but such differences across sectors were minor compared to the dramatic
changes between birth cohorts. See Khan and Sokoloff (2004) for more discussion.

26 Cornell and the Massachusetts Institute of Technology are of course famous examples of distinguished
universities that began as so-called land grant institutions, but Case and Carnegie are among the many distin-
guished private schools of technology that were established during this era.

27 U.S. Census Bureau (2002), Table 198.
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4. The high school movement

Of course a major factor helping to account for the growth of enrollments in colleges
and universities was the expansion of public high schools — a development that did not
take place in earnest until the early 20th century. As we have discussed, prior to the
‘common school’” movement of the first half of the 19th century, most schooling was
provided on a private basis — that is, the grammar schools, academies, or colleges were
funded primarily by the fees or tuition collected from students and their families. As
public provision of primary schooling spread, it was the so-called academies (begin-
ning with institutions such as the Dummer Academy and the Phillips Academy founded
in Massachusetts in 1761 and 1778 respectively) that focused on secondary education.
These institutions varied in emphasis, but generally provided courses of study that ei-
ther prepared students for college, or gave them an advanced education (following on
common schools) in modern languages, mathematics, the sciences, and history, with
the goal of equipping them for success in the professions or the “ordinary business of
life”. These academies grew in popularity, with the most intense phase of their devel-
opment coinciding roughly with the common school movement. Some scholars have
estimated that by 1850, there were more than 6000 of these academies, staffed by more
than 12,000 teachers, and with more than 260,000 students enrolled.?® That the numbers
of these essentially private secondary schools grew so rapidly, and that they were evi-
dently stimulated by the spread of broad-based primary school systems, suggests that
this period was characterized by a powerful demand for education among the middle
and upper classes of the population. These institutions schooled many boys and girls,
some bound for college, but some for other occupations (including teaching in lower
schools).

The establishment of free public high schools got under way during the 1820s, with
Boston and Portland, Maine opening schools in 1821, and the passage of seminal (if
selectively enforced) legislation by Massachusetts in 1827 requiring all towns with 500
or more families to have one. Many towns and especially big cities (Philadelphia in 1838
and New York in 1848, for example) followed, but even in New England where public
high schools were for decades highly concentrated, the spread of such institutions was
a very slow process. Among the obstacles were the question of cost relative to benefit
(given that many adolescents were able to earn significant wage income in the labor
market or be productive on the farm), the difficulty of realizing an efficient scale given
the relatively dispersed population of the mid-19th century (the private academies were
often boarding schools), and the opposition of taxpayers and the advocates for common
schools and/or private academies (who might well have had reason to think that public
high schools would sap them of scarce resources). Outside of New England and New
York, there was considerable resistance to legislation providing for public high schools,
including challenges to constitutionality where such laws were actually passed.?

28 Cubberley (1947, p. 247). Goldin and Katz (2003) have suggested that these numbers give an exaggerated
sense of how high enrollment rates were among adolescents.
29 See Cubberley (1947, pp. 262-264) for discussion. Also see Vinovskis (1985).
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Table 4
Availability and use of public high schools

# Free public high % Pupils in public ~ Approx. % of pupils
schools high schools in HS relative to HS
age population

1869-70 c. 500 - 2.0
1878-80 c. 800 - 3.0
1889-90 2,536 68.1 5.0
1894-95 4,712 74.7 7.5
1899-00 6,005 82.4 9.0
1904-05 7,576 86.4 10.0
1909-10 10,213 88.6 12.5
1914-15 11,674 89.6 20.0
1919-20 14,326 91.0 29.0

1924-25 c. 20,000 91.6 47.0
1929-30 c. 22,000 - 52.0

Source: Cubberley (1947, p. 627).

It was not really until the last decades of the 19th century that public high schools
began to develop rapidly. As Table 4 shows, between 1880 and 1900 the number of free
public high schools increased seven fold, to a point where they accounted for more than
80 percent of secondary school enrollments. Even then, however, only about 10 percent
of those of high school age were enrolled in either public or private institutions.>? Al-
though the early rise of public high schools may seem modest, that they were having
major democratizing effects was soon evident. The rather elite backgrounds of those
able to afford private secondary education is suggested by estimates that between 50
and 60 percent of high school graduates during the 1880s and early 1890s would go
on to graduate from college. With the rapid increase in the numbers of public schools
during the late 1890s and beyond, however, this figure dropped to just over 30 percent
by 1900, and to nearly 20 percent by 1920.3! Most of the growth in public high schools
before 1900 was in the northern states, and especially New England, where urbaniza-
tion and the shift to non-agricultural occupations were most advanced. But this regional
pattern changed dramatically as the expansion of public high schools accelerated during
the first decades of the 20th century.

From less than 10 percent as late as 1910, high school graduation rates rose to over 50
percent by 1940, with the increase accounted for almost exclusively by the rapid expan-
sion of public provision of free secondary school education (see Table 5). As Goldin and
Katz highlight in their careful studies, this crucial phase of the ‘high school movement’

30 See the figures in Cubberley (1947, p. 627).
31 These estimates are based on the ratio of bachelor’s degrees granted relative to the number of high school
graduates four years earlier. See Snyder (1993, Figure 19).
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Table 5
High school graduation rates summary statistics by state

Unweighted Weighted
Mean Standard Mean Standard
deviation deviation

48 States
1910 0.088 0.049 0.086 0.043
1920 0.180 0.085 0.162 0.069
1928 0.300 0.117 0.270 0.100
1938 0.504 0.145 0.482 0.130
32 Non-Southern States
1910 0.112 0.043 0.111 0.297
1920 0.223 0.069 0.199 0.281
1928 0.361 0.093 0.321 0.268
1938 0.581 0.097 0.559 0.134

Source: Goldin and Katz (1997) “Why the United States Led in Education”, Table 1.
Weighted data use the number of the 17-year olds in the state.

proceeded most swiftly in states located in the Great Plains (such as Iowa, Nebraska,
Kansas, and South Dakota) and on the pacific coast (such as California or Washing-
ton).>2 These regions had lagged New England in the spread of high school education
at 1910, but were the first to broadly assume the major new financial commitments re-
quired to expand the level of public education offered all children from common or
grammar school through high school. An enormous change was effected in but a few
decades, with graduation rates in these leading regions jumping from just over 10 per-
cent to the 60 to 75 percent range over this key 1910 to 1940 interval. It was not until
the 1960s that the rest of the country caught up, with the national rate leveling off in the
70 to 75 percent range for the remainder of the century.

Fundamental to this movement was the rather high return to having a high school
degree. Based on their analysis of the rather unique set of data information provided
by the 1915 Towa State Census, Goldin and Katz estimate that the private return to
a high school education was over 10 percent, for either blue- or white-collar occupa-
tions. Although neither they, nor other scholars, have a fix on how recently the return
to secondary schooling had risen to that level, there is certainly reason to think that the
changes in technology associated with the Second Industrial Revolution, the growth in
urban centers, the continued sectoral shift out of agriculture, and the surge of immi-
gration from abroad might have boosted the returns to schooling about the turn of the
century.

32 Goldin and Katz (1999a, 1999b, 2000).
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Why was it that the populations that took the lead in taxing themselves to provide high
school educations to all of their children were in ‘America’s heartland’, far away from
the urban centers often associated with progressive attitudes toward education? Goldin
and Katz identify a number of factors that help account for the regional pattern, in-
cluding the high per capita incomes in these areas. The key feature of their explanation,
however, is the emphasis on how these states had greater social equality or homogeneity
than other regions such as the Northeast (and especially the South), and that these quali-
ties were associated with higher levels of social capital and greater willingness to invest
in public or quasi-public goods such as schooling. As they note, the cost of providing
universal high school education was substantial — with the cost of the four years of high
school roughly equivalent to the cost of the preceding eight years of schooling.?* More-
over, it is striking that the public decisions about levels of support for schooling were
generally made at local levels, such as school districts or counties, even if guided or
coordinated from above (state governments). Amongst the evidence they offer for their
view is that even within Iowa, a state where social heterogeneity is relatively subtle,
counties with greater social homogeneity (such as the proportion of the population with
native-born parents) and economic equality (as proxied for by motor vehicle registra-
tion per household) made significantly earlier and larger commitments to funding high
school education, and had higher rates of attendance. Analyses of variation across states
yield similar implications. The Goldin and Katz perspective on the regional diffusion of
high schools is, therefore, quite similar to ideas about the common school movement:
communities with greater equality or homogeneity were more likely to support public
provision of schooling because of greater uniformity across households in the sharing
of costs and benefits as well perhaps as greater identification or concern with what was
good for others in the community.

5. Challenges and responses in the late 20th century

While social equality and homogeneity among the population seems to have greatly fa-
cilitated the growth and expansion of the public school system during the 19th and early
20th centuries, the increasing heterogeneity evident in late 20th century America might
be viewed as posing new challenges to the system. Some observers believe that increases
in income inequality, major change in the ethnic and age composition of households,
changes in the legal environment, as well as the increasing cost of schools in a world in
which women (long disproportionately represented among the ranks of teachers) have
a broader range of professional career paths available to them may undercut support
for maintaining high quality public schools. Certainly there is much concern among the
body politic. The state of public schools has returned to center stage in many politi-
cal campaigns, with calls for overhauling the system, introducing national standardized
testing, school vouchers, and expanded choice for parents. Surveys of public opinion
indicate that adults give national schools a report card grade of slightly below a “C”.

33 Goldin and Katz (1999a, 1999b, 2000, 2003) and Goldin (2001).
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Table 6
Percentage of population attaining upper secondary education or more, by country: 1999

OECD countries ~ Ages 25-64  Ages 25-34  Ages 35-44  Ages45-54  Ages 55-64

Australia 57 65 59 55 44
Austria 74 83 78 69 59
Belgium 57 73 61 50 36
Canada 79 87 83 78 62
Czech Republic 86 93 89 85 75
Denmark 80 87 80 79 70
Finland 72 86 82 67 46
France 62 76 65 57 42
Germany 81 85 85 81 73
Greece 50 71 58 42 24
Hungary 67 80 76 70 36
Iceland 56 64 59 53 40
Ireland 51 67 56 41 31
Ttaly 42 55 50 37 21
Japan 81 93 92 79 60
Korea 66 93 72 47 28
Luxembourg 56 61 57 52 41
Mexico 20 25 22 16 9
New Zealand 74 79 77 71 60
Norway 85 94 89 79 68
Poland 54 62 59 53 37
Portugal 21 30 21 15 11
Spain 35 55 41 25 13
Sweden 77 87 81 74 61
Switzerland 82 89 84 79 72
Turkey 22 26 23 18 12
UK 62 66 63 60 53
usS 87 88 88 88 81
OECD mean 62 72 66 58 45

Source: Hanushek (2002, Table 1).

Despite what seems to be growing sentiment among laymen that public schools are in
trouble, scholars have been cautious about drawing strong conclusions as regards trends
in performance. As Hanushek (1998) has noted, although U.S. students overall do not
perform particularly well compared with students from other countries, they never have
— especially on math and science exams. In the past, the U.S. stood out not for the
average performance of our students, but for the fraction of our population that was
schooled. It should not necessarily be alarming that other countries are catching up to
us in this latter dimension (see Table 6). Moreover, it may be naive to think that the
performance of our students, or schools, is merely a function of resources. There is,
indeed, at best weak evidence of much of a return in terms of student performance to
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Figure 3. Expenditures per pupil in average daily attendance constant $1998. Source: U.S. Department of
Education, NCES (2001).

the steady and large increases in the amount we have invested in primary and secondary
schooling. Real per student expenditure on primary and secondary education in the
United States has risen from $554 in 1919, to $1,245 in 1939, and to $8,118 in 1990
(see Figure 3). Most of this growth was due to the rising cost of instructional staff
(accounting for approximately 40 percent of the expenditure increase), an increase in the
intensity of education (with declining pupil-staff ratios), and an increase in the length
of the school year. 3

Although many are reassured by these arguments and numbers, and use them to high-
light the possibility that disappointing performance by students may reflect changes in
the society rather than a deterioration in the schools, pessimists find grounds for concern
about the overall health of the system. They begin with the well-documented absence
of a clear link between measured inputs into schools and school performance. In their
view, this pattern suggests that there may be gross inefficiency in how resources are
being utilized; surely, they contend, we can do better. A second problem is the apparent
negative correlation between teacher salaries and teacher quality, coupled with the ev-
idence that the relative wages of high-quality women rose dramatically as their access
to more lucrative alternative career paths has widened since the 1960s (see Figure 4).
The implication is that the figures indicating increased expenditures on a per pupil ba-
sis, because of the increase over time in salaries paid to teachers, may be misleading.
The quality of teachers could well have declined, even if their average salary increased,

34 Hanushek and Rivkin (1997).
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Figure 4. Decline in teacher earnings relative to non-teachers. Source: Bacolod (2003).

as the latter development may have resulted more from technological change in other
sectors and the improved labor market opportunities of women, than from the rising
productivity or ability of teachers. These changes, along with an increasing presence
of unions in the market for teachers, may have had adverse effects on the quality of
education in the U.S.

This possibility has been receiving increasing attention from scholars. Flyer and
Rosen (1997) discuss the rising costs of elementary and secondary education in the
context of the rising value of women’s time. They attribute much of the three-fold in-
crease in the direct costs of education to the rising opportunities of women and changing
family structure. In a direct examination of changes in teacher quality, Bacolod (2002)
focuses on the impact of changing professional opportunities for women on teacher
supply and quality. In 1940, 23 percent of women aged 21-30 with at least 2 years of
college went into teaching. By 1980, this fraction had dropped to 15 percent, and by
1990 was down to 6 percent. At the same time, the quality of teachers was declining.
Among the cohort of women born in 1941-45 who ultimately went into teaching, 41
percent scored about the 80th percentile in IQ and only 8 percent were below the 20th
percentile. In sharp contrast, by the cohort born in 196364, the fraction above the 80th
percentile was only 19 percent and the fraction below the 20th percentile had increased
to 19 percent. Bacolod attributes these changes to the sensitivity of educated women to
pay differentials; as the pay of teachers increases relative to the pay of other profession-
als, the profession would be able to attract better teachers. In a similar vein, Corcoran,
Evans and Schwab (2002) find evidence that the likelihood that a female from the top of
her high school class will eventually enter teaching has fallen significantly from 1964
to 1992, from almost 20 percent to under 4 percent.

If it is a pure supply and demand phenomenon, why doesn’t the market adjust to main-
tain the same quality of teachers or attract higher quality individuals into the profession?
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One possibility is that perhaps because of collective action problems, governments are
notoriously bad about adjusting the wages of public workers to adjust for inflation and
other developments that affect labor markets. Another explanation for the lack of ad-
justment is the presence of strong anti-competitive pressures such as teachers’ unions
in the profession.

5.1. The growth of teachers’ unions

According to Murphy (1990), it was the growth of cities and the centralization of pub-
lic school systems that provided the foundation for teacher unionization. The number
of public school districts declined dramatically, from approximately 118,000 different
regular public school districts in 1939 to fewer than 20,000 by 1969 (see Figure 5).
Even with this consistent and long-run trend toward the centralization of public educa-
tion, however, there were a number of obstacles for teachers unions to overcome. The
first obstacle was the requisite notion that women working as teachers be considered
“professionals” in order to be unionized. A second problem had to do with the political
ideology of the late 1940s and 1950s; anti-communist sentiment — red-baiting — con-
tributed to an atmosphere of fear that inhibited efforts to unionize workers in such a key
sector. And finally, Murphy notes the recurring fiscal crises in education as a last ma-
jor obstacle to teacher unionization. As a result, it was only in the 1960s that teachers’
unions really became much of a presence.

The first teachers’ unions actually developed out of teachers’ professional associa-
tions in a few large central city districts beginning to employ union tactics (such as
strikes) in order to be recognized. Indeed, it was just such a circumstance that led to the
organization of the American Federation of Teachers (AFT). The AFT then induced



94 S.E. Black and K.L. Sokoloff

832 82.7

B0

70 4 63

52.1

50 - 468 46.847.1
43, 4.

48.7

39.1 39.9

1920 1930 1940 1950 1960 1970 1980 1890 1999

| Local Sources M State Government [ Federal Government |

Figure 6. Percentage distribution of revenue receipts for education. Source: NCES (2001).

the National Education Association (NEA) to begin collective bargaining on behalf
of teachers. Although the practice spread quickly, with 93 percent of school districts
reporting teachers represented by a union as early as 1963, the strength of these organi-
zations varied, and varies, considerably across districts. Hoxby notes that, in 1966, only
8 percent of school districts reported the existence of a collective bargaining agreement
between their administration and the teachers’ organization, and at least 50 percent of
teachers as union members. By 1992, the relative importance of unions had grown, with
an increase in the share of school districts having a majority of their teachers in a union
to 36 percent (serving approximately 43 percent of the nation’s students).

Given the rise of unionization, what has the impact been on teachers and school qual-
ity? Although the unions focus on redirecting resources to teachers, their redistributive
goals may not be associated with a positive impact on the productivity of teachers or on
the performance of students. Hoxby (1996) examines the effect of the growth in union-
ization by using differences in the introduction of collective bargaining, particularly
that when it stems from the passage of state laws facilitating teachers’ unionization.
She concludes that teachers’ unions increase the resources allocated to the school but
actually reduce productivity, and this productivity reduction is sufficiently large to have
an overall negative effect on student performance.

5.2. School finance reform: Success or failure?

About the same time that teachers’ unions were growing in strength, there was a drastic
change in the way education was financed. Resources for public schools had tradition-
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ally been raised locally, with the dominant share coming from property taxes that went
directly to local public schools and other government services. However, in the 1960s,
many states reformed their methods of school finance in an effort to equalize per pupil
expenditures across districts; funding for schools was no longer so closely tied to lo-
cal taxes, and what taxpayers contributed were no longer so much directed at local
schools and other projects. Figure 6 shows the decline in the percentage of revenues
for education raised at the local level. These changes were at least partially driven by
changes in thinking encouraged by progressive scholars and lawyer activists, who had
become increasingly discontent with the longstanding systems of school finance. De-
spite the Coleman Report (1966) finding a weak link between expenditures and student
outcomes, many found the system of resources for schools coming from local sources
to be “unfair.”” Reformers argued that in allowing children from richer communities to
attend better funded schools than their counterparts in poor neighbors, the existing sys-
tem violated the Fourteenth Amendment to the United States Constitution and denied
individuals “equal protection of the law.”

However, when the first efforts to persuade the federal government, including the
Supreme Court, to attack this problem met with resistance (and the reluctance of the
Supreme Court to get involved in questions of state and local finance), the attention of
reformers turned to state governments, and state courts in particular. The reformers have
been remarkably successful, and since the 1970s, with 19 state funding systems being
declared unconstitutional, enormous changes in the way in which schools are financed
have been implemented.>?

In an interesting study of this reform movement, Hoxby (1998) examines whether the
school finance reforms to equalize spending across districts that occurred in many states
were a response to a genuine failure of the traditional system to provide an equitable al-
location of resources for schooling, or whether they are better understood as motivated
by changing views about the importance of school finance systems in creating an eq-
uitable allocation of resources. Using data from three states, Massachusetts, Illinois,
and California, all of which started with local finance through property taxes, and later
moved to state government control, Hoxby explores whether the school finance equal-
ization was a response to changes in per-pupil spending inequality, per-pupil valuation
inequality, and per-capita income inequality across districts. Large changes prior to the
reform might suggest that the traditional system of financing schools was failing, while
little to no change would point to the pursuit of new goals or expectations. Her finding
of very little change in the extent of inequality in per-pupil spending across districts,
and that much of the change in inequality that does occur can be explained by changes
in income inequality, suggests that it was not a failing of the existing education finance
system that motivated the reform; rather, in her view, the impetus for reform came more

35 Although many of these decisions were based on interpretation of the “equal protection” clause in state
constitutions, others came through the education clauses in state constitutions that require the state to provide
a “thorough and efficient” (or similar wording) system of public schools. See Minorini and Sugarman (1999)
for more discussion.



96 S.E. Black and K.L. Sokoloff

from demographic changes, as well as from changes in expectations about the goals of
public education.

California was the first state to have its supreme court declare its education finance
system unconstitutional. Serrano v. Priest, originally filed by a class of Los Angeles
County public school children and their parents, contended that the finance system was
unconstitutional because of its reliance on local property taxes for funding. Because
of this dependence of funds for schools on local sources, large variations in property
wealth led to large variations in school expenditures across districts. The decision has
resulted in a substantial equalization across districts in expenditures per pupil, but many
observers believe it has also contributed to declining support for public schools in the
state. The relative performance of California schools and students has sharply declined
in the years since.

The evidence does suggest that school finance equalization efforts did lead to an
equalization of spending across districts. In a systematic study comparing school fi-
nance reform programs across states, Card and Payne (2002) find that where the school
finance system was declared unconstitutional in the 1980s, state governments did re-
spond by allocating relatively more funds to low-income districts; the resulting increase
in the relative spending on schools in these districts does seem to have fostered some
convergence in spending across richer and poorer districts as well as a narrowing of test
score outcomes. The reforms are far from an unmitigated success however. While the
school finance equalization schemes do appear to have reduced differences in spending
across districts, it is unclear whether they are really raising the bottom districts or pulling
down the top. As Hoxby (1998) argues, these policies might reasonably be considered a
tax on district’s spending on public schools, and could well encourage parents to turn to
private schools to provide education for their children. Moreover, while spending may
have been equalized, there appears to have been no commensurate improvement in the
performance of students from poorer districts.®

5.3. Population heterogeneity and support for public schools

As we have discussed, the history of schooling in the United States is largely one of
a well-supported and innovative public sector. Such a positive outcome was neither
natural nor due to serendipity. Rather, the outcome was primarily due to a population
that was unusually (from a world perspective) favorably disposed toward bearing the
tax burdens required to support strong education institutions. Americans were likely
amenable to these arrangements for schooling their children because they enjoyed com-
fortable living standards, expected further material progress through economic growth,

36 This pattern, which seems to hold for California and elsewhere, may perhaps not be surprising. Some
would argue that spending equality across groups is insufficient for dealing with the problems that afflict
certain disadvantaged segments of the population. Duncombe and Yinger (1997) cite inequality of costs as an
explanation as to why, despite aid formulas implemented to improve educational outcomes of those in greatest
need, central city school districts are unable to improve their educational outcomes.
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Figure 7. Foreign-born population by region of birth. Source: Census Bureau (2000).

and because a relatively high degree of homogeneity amongst them (and commitment
to community) led to reasonably equal sharing of the costs and benefits of such policies.
Moreover, local funding and administering of thousands of school districts meant that
taxes for schools would be spent close to home, and that there would competition as
well as ample scope for adapting school programs to fit local conditions.

Many observers fear that the exceptionally favorable environment for public school-
ing that has long characterized the United States is under threat. The key concern is, of
course, not with whether the level of prosperity in the society is sufficient to sustain the
traditional system of offering broad access to a high quality, if somewhat standardized,
education. Rather, the chief issue seems to be whether the erosion of social equality and
homogeneity, which has long served as the foundation for the public school system, will
undercut political and economic support. The challenge seems especially formidable in
light of the changes in markets and institutions noted above that have adversely affected
the production of high quality education and diminished the degree of local control.

The logic and empirical basis for the concern with the potential consequences of
greater population heterogeneity is straightforward. Over the last half-century, there
have been dramatic increases in income inequality, in the fraction of households without
children, and in the proportion of school-age children (and the population) from ethic
and/or racial backgrounds quite different from the historic norm — whites of European
descent (see Figures 7, 8 and 9). All of these changes might be expected to exacerbate
the collective action problems associated with organizing and funding investments in
public and quasi-public goods such as public schools. In addition, the schools are facing
increased challenges through recent changes in the percentage of students with difficulty
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speaking English (see Figure 10). As a larger fraction of the nation’s income and wealth
comes to be concentrated in the hands of high-income and childless households, it may
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not be unreasonable to expect heightened resistance on their part to paying taxes to fund
public schools that increasingly serve the children of parents that are poor and/or from
very different backgrounds.3” Thus, some pessimists forecast a decline in the quality of
public schools, and a shift toward private schools by parents who value and can afford
a better education for their children.

The aggregate data do not provide an obvious case for alarm. As shown in Figure 11,
there is no evidence of a major shift toward private schooling. The share of elementary
school students enrolled in private schools has been roughly stable, fluctuating between
7 and 11 percent, since the late-19th century. Few attended secondary schools before
the advent of the public high school movement, so it is not surprising that more than 30
percent of students so enrolled were at private institutions until late in the 19th century.
With the enormous wave of expansion of public high schools during the early 20th
century, the share of private schools was reduced to about 7 percent by 1939.

Examinations beyond the aggregate trend do, however, suggest that changes in the
composition of the population have effects on private school attendance. Fairlie and
Resch (2002) use the National Educational Longitudinal Survey to test for the pres-
ence of “white flight” from public schools into private schools in response to minority

3 Educating the children of immigrants is of course not new to U.S. society. However, it is perhaps worth
noting that well-to-do Americans may not only differ from today’s immigrants in their ethnic and cultural
backgrounds, but also in the type of primary or secondary schooling they want, or is appropriate, for their
children. Human capital is more important factor of production, and means for personal advancement, than it
was in the past, and thus the appeal and feasibility of common curricula may be less today than they were.
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Figure 11. Fraction of enrollment in private schools. Source: NCES (1995).

children; they conclude that families leave schools with higher concentrations of poor
minorities. Moreover, in an analysis using 1980 and 1990 census data, Betts and Fairlie
(2003) find that immigrants induce native flight among high school students; they esti-
mate that one native student switches to a private school for every four immigrants who
arrive in public high schools. Students who leave are predominantly white students, and
they seem especially sensitive to non-English speaking immigrants.3?

Similar implications come from the many studies of the impacts of various desegrega-
tion initiatives in the years since Brown v. Board of Education. For example, Clotfelter
(1976) explored the doubling of non-Catholic private school enrollment between 1961
and 1971, to get at whether active policies of desegregation affected the demand for
private school enrollment by whites.>® Using data from a sample of U.S. metropolitan
areas in 1960 and 1970, along with a sample of counties in Mississippi, he found that

38 Of course, there is a long history to white Americans of European descent resisting integration of schools,
and of discriminating systematically in the funding of schools that serve other groups. See, for example,
Margo (1990). For a quite different historical case, see Downes (1996), who looks at variation in the private
school share in the early years of California statehood, and concludes that measures of the heterogeneity of
school districts, the resultant ability of districts to provide publicly the optimal amount of education for the
majority of their residents, and the extent of intergovernmental competition can explain a significant portion
of the variation in public and private shares in California counties.

39 Interestingly, this increase in non-Catholic private school enrollment was accompanied by a significant
decline in Catholic private school enrollment (from 5.3 million to 4.0 million) due to a worsening financial
crisis among parochial schools.
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school desegregation, through its effect on racial composition of students eligible to at-
tend school with whites, increased private school enrollment among whites. However,
this effect was only large when the proportion of nonwhites in the school population
was large, suggesting the presence of a “tipping” phenomenon.

Evidence that is of perhaps more relevance to the current concerns comes from a
study by Betts and Fairlie (2001), who find evidence that in recent years it may be the
best students who are leaving the public school system in favor of private schools. Using
1990 census microdata, they document high rates of private school attendance among
white natives, white immigrants, and Asian natives, and low rates among black and
Hispanic natives and immigrants. Their analysis of the sources of these differentials
is handicapped by the omission of religious affiliation, but they report that parental
education and family income per capita can explain over 70 percent of the variation in
mean private school attendance rates between white natives and all other groups. Those
who attend private schools have higher income per capita and parental education.

One of the concerns about the recent changes in the way public schools are financed
is that they may stimulate flight from public to private schools by those who especially
value education. Attempts to equalize spending and hence public school opportunity
could backfire as wealthier individuals, no longer in direct control of financing their lo-
cal schools, will no longer support the public school system as they shift their children
to private schools. In this case, private schools would attract the best students and public
school quality would fall, both in terms of spending and average student quality.*0 Al-
though much more work needs to be done, some scholars claim that the evidence does
suggest that the move to centralized school finance has led to an increase in the use of
private education. Husted and Kenny (2002) examine 159 metropolitan areas in 1970,
1980, and 1990 and find that private school enrollments increase as public spending
becomes more equalized. Downes and Schoeman (1998) study what has happened in
California, and show that changes in the public provision of schooling that may result
from school finance reform can explain a large portion of the growth in the share of
students enrolled in private schools.

6. Conclusion

Throughout its history, the United States has been a leader and innovator in schooling
institutions. The country was a pioneer in embracing the goal of universal access to pri-
mary education, and by the middle of the 19th century, if not before, was recognized
as having the most literate population in the world. After centuries of universities func-
tioning primarily as centers reserved for the elite, the state governments of this new
republic began to establish public universities, whose programs would not only serve

40 For further discussion of the general equilibrium theory, see papers by Nechyba (1996) and Epple and
Romano (1996).
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students from many walks of life, but would also promote the advance and diffusion of
technological knowledge and otherwise contribute to the local economy. Later, the U.S.
proved just as revolutionary in secondary education. What is perhaps most salient about
the overall record is the longstanding commitment to provide broad access to education,
but the remarkable creativity and flexibility in developing new approaches to pursuing
the goal of how to support and facilitate better use of the progress of knowledge is
also extremely impressive. These innovations spread, or are in the process of spreading,
across the world. Until rather recently, it has been for other countries to learn from what
was being done here, as they sought to improve their own educational institutions.
Given that the United States is so renowned for championing rugged individualism
and the efficiency of markets, it may at first seem surprising to note that this country’s
major innovations in this critical social and economic sphere involve public sector ini-
tiatives. Certainly the success of public schooling must be at least partially attributed
to the social utility of the state intervening to deal with the difficulty of enforcing debt
contracts backed by human capital, and to the positive externalities associated with a
better educated and potentially more mobile populace. Among the other important ex-
planatory factors, however, are the decentralized structures employed to finance and
administer the public schools, as well as the democratic ethos that has been sustained
over time by fundamental political institutions and relative population homogeneity.
These features worked together, both in enhancing the flexibility of the education insti-
tutions and in ensuring that the political will and resources necessary for their continued
vitality would be there. That schools were financed and administered by local or state
authorities subject to the judgments of democratic elections did lead to more experi-
mentation overall, as school boards and university regents sought to adapt programs or
innovate new ones to better serve their communities. Moreover, that populations under-
stood that their taxes went to support public schools under local (or state) control, and
provide benefits they shared with their neighbors, increased their willingness to bear
the cost of public provision of education — especially when those neighbors were very
much like them in what they wanted from, and would contribute to, the school system.
As the country moves into the 21st century, there are certainly major challenges
facing public schools. Changes in the legal environment and in tax structures have
weakened the link between taxes paid and the resources available to local schools,
and together with the growing social and economic heterogeneity of the population,
have sapped the commitment of taxpayers to foot the bill for broad provision of high
quality education. A variety of developments, including the expansion of unions and
the increased cost of attracting talented teachers, have made management issues all
the more daunting. Moreover, the heightened importance of human capital in a global
economy poses fundamental questions about the design of curricula, the structures
of post-secondary education, and the viability of public provision where the type of
schooling demanded is becoming more differentiated. Although the litany of problems
is sobering, it must be remembered that similar issues (such as increased population
heterogeneity, centralization of finance and administration, and changes in the returns
to different types of education) have arisen before, and stimulated very constructive re-
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sponses by public schools. Will it happen again? Optimists can take heart from the fact
that the United States remains a country with vast resources and democratic, flexible
institutions. One way or another, it will be fascinating, especially for scholars of long-
run economic growth and development, to observe how the society adapts its education
institutions yet again to the new conditions of an ever-changing world.
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Abstract

In this chapter we present an overview of the history of racial differences in schooling
in the United States. We present basic data on literacy, school attendance, educational
attainment, various measures of school quality, and the returns to schooling. Then, in
the context of a simple model of schooling attainment, we interpret the fundamental
trends in an “analytic narrative” that illuminates change over time. Although some of
the data presented in the tables carry the story to the late twentieth century, the evidence
and narrative we develop focus on the period before 1954, the year of the U.S. Supreme
Court’s decision in Brown v. Board of Education of Topeka.

A theme of convergence is central to the narrative. Slaves were typically forbidden to
learn how to read and write, and others were typically forbidden to teach them. Just af-
ter the Civil War, more than 80 percent of African Americans over the age of nine were
illiterate (compared to 12 percent of whites). After Emancipation, black children contin-
ued to face many obstacles in acquiring education. In addition to their relative poverty
and their parents’ relatively low levels of literacy (on average), society and its educa-
tional institutions were overtly racist. The negative implications for black children’s
schooling were significant and lasted well into the twentieth century. Nonetheless, suc-
cessive generations of black children did manage to narrow the racial gap in schooling
and educational attainment. By 1930, only 12 percent of African Americans were illit-
erate — finally attaining the level that whites had registered 60 years earlier. The pace
of change was not constant, however, and there were some periods of short-run diver-
gence between blacks and whites in educational attainment. The long-term process of
convergence, moreover, has yet to fully run its course, and the remaining racial gaps in
schooling have proven quite stubborn to eliminate.

Keywords
slavery, literacy, education, Brown v. Board, discrimination

JEL classification: RO, N92, J15
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1. Introduction

In this chapter we present an overview of the history of racial differences in schooling in
the United States. We present basic data on literacy, school attendance, educational at-
tainment, various measures of school quality, and the labor market returns to schooling.
Then, in the context of a simple model of schooling attainment, we develop an “analytic
narrative” that discusses the history of racial disparities in schooling. Although some of
the data presented in the tables carry the story to the late twentieth century, the evidence
and the narrative focus on the period before 1954, the year of the U.S. Supreme Court’s
landmark decision in Brown v. Board of Education of Topeka.'

Our focus on racial disparities in educational outcomes can be motivated by the stan-
dard human capital earnings function.> Written in semi-log form, this function is

LnY =a+bS +e, (D

where Y represents earnings, S represents years of schooling, a and b are coefficients,
and e is a random error term with a zero mean. Let W stand for whites and AA for
African Americans. It is well known [see Oaxaca (1973)] that at the sample means,

LnYw —LnYaa = bw(Sw — Saa) + Saa(bw — baa). ()

The first term on the right-hand side of Equation (2), bw (Sw—Saa), is the portion of the
racial difference in log earnings that is accounted for by racial differences in schooling.
The second term, Saa (bw —baa), is the portion of racial difference in log earnings that
is accounted for by racial differences in the b’s, the schooling coefficients. Differences
in the schooling coefficients may exist because of racial differences in the quality of
schooling, racial discrimination in the labor market, or several other plausible factors.
This “decomposition” of the mean racial difference in log earnings is not unique (in the
sense that the average gap can be partitioned differently), and the phrase “accounted
for” in the previous sentences cannot be interpreted in strictly causal or “counterfac-
tual” terms without additional assumptions. Nonetheless, Equation (2) helps motivate
economists’ study of racial differences in educational attainment because such differ-
ences, quantitatively speaking, have accounted for significant portions of mean racial
differences in earnings and other economic outcomes in the United States, past and
present.

A theme of convergence is central to our narrative of the historical evolution of racial
differences in schooling. After the Civil War and emancipation, conditions inherited

! The Brown decision concluded that “Separate educational facilities are inherently unequal. Therefore, we
hold that the plaintiffs ... are, by reason of the segregation complained of, deprived of the equal protection
of the laws guaranteed by the Fourteenth Amendment” [quoted in Kluger (1976, p. 782)]. Nonetheless, strict
racial segregation in southern schools persisted well into the 1960s.

2 For reasons of space and cohesion, this chapter focuses on the history of black and white trends in school-
ing outcomes, but nearly all of the methods and many of the data sources we cite could be used to document
other groups’ schooling outcomes, including those for Asians, Native Americans, and Hispanics.
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from slavery were such that black children faced many obstacles in acquiring education.
In addition to their relative poverty and their parents’ relatively low levels of literacy
(on average), society and its educational institutions were overtly racist. The negative
implications for black children’s schooling were significant and lasted well into the
twentieth century. Nonetheless, successive generations of black children did manage to
narrow the racial gap in schooling and educational attainment. The pace of convergence
was not constant, however, and it appears that there were periods of divergence and
stagnation. The long-term process of convergence, moreover, has yet to fully run its
course, and the remaining racial gap in schooling has proven quite stubborn to eliminate
[see Neal (2006) in this volume].

Although our focus is on the United States, many of the same issues arise in other
“New World” economies where the “Peculiar Institution” of African slavery once
thrived. More generally, economic differences between ethnic or racial groups may be
partly inherited from the distant past, in the sense that past institutions shaped “initial
conditions” adversely (from the perspective of one group relative to another). Given
those initial conditions, convergence may be protracted for a variety of reasons. In all
such cases, economists may clarify historical and current social issues by delineating
the relevant institutions; measuring, when possible, the determinants of levels and dis-
parities in outcomes; and developing models to explain the pace (or lack) of inter-group
convergence.

2. Basic statistics

The decennial federal censuses are a basic source of information on the schooling of
Americans. Since 1850, every census has included at least one question pertaining to
school attendance and at least one question pertaining to educational attainment. Before
the Civil War, however, these questions were asked only of the free population.

Until 1940, the sole question on educational attainment pertained to self-reported
literacy (see discussion below). The 1940 census was the first to measure educational
attainment by “highest grade completed”, and this information has been collected ever
since, but with a substantial revision in coding starting in the 1990 census. It is com-
monplace to equate highest grade completed with “years of schooling”, although the
two concepts are distinct. “Highest grade completed” refers to the completion of a given
body of work — a grade — whereas a “year of schooling” means a period of time spent
in school — a school year. Today, elementary and secondary schooling is structured such
that a student making acceptable progress can complete a grade in a single school year,
and a single school year is (generally) 180 days in length. Thus, if a student completes
one grade for each year of age, she will complete elementary school eight years (eight
grades) after entering the first grade. Four years later, she will have graduated from high
school (the twelfth grade).

Historically, there was a much looser association between age and grade, particu-
larly in the South. Indeed, prior to World War One, many Southern schools, particularly
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schools attended by blacks, were not “graded” per se. See Margo (1986a, 1986b) for
an analysis of the implications of this phenomenon for interpreting historical trends in
years of schooling.

2.1. Literacy

From 1850 to 1930 the census inquired about “literacy” — specifically, whether an in-
dividual could read and write. These questions could be answered in the affirmative if
they were true in any language, not just English. In view of the high rates of immigra-
tion, however, several of the pre-1940 censuses also asked about English language skills
if the person was foreign born. It is important to note that the literacy questions were
never asked of everyone, but only of individuals who had reached a certain minimum
age: 20 years of age before the Civil War, and 10 years of age afterwards.

Census data on literacy are difficult to interpret for several reasons. First, the data
were self-reported. Census enumerators did not routinely give objective tests to de-
termine if a respondent was telling the truth, or to determine precisely the level of a
person’s reading and writing skills. Thus, it is entirely possible that a census respondent
in one household might consider a particular individual to be “literate” whereas an in-
dividual with exactly the same level of literacy in a second household might be deemed
“illiterate” by that household’s respondent. Second, even if literacy were defined in the
same way by every respondent, a “O—1” indicator, by its very nature, cannot capture
the complexity of reading and writing skills.> The census might have deemed someone
“literate” when that person was able write her name but little else, and so the threshold
of competence was quite low.

Two data sources can shed some light on the relationship between literacy and time
spent in school. The first is from a survey of white women and children working in
North Carolina manufacturing in the early twentieth century.* Individuals in the survey
reported the total number of months they had spent in school and whether they could
read or write. A cross-tab of literacy by months attended suggests a structural break
around eighteen months of schooling. Given the average length of the school year over
the period of time that persons in the survey would have attended school (roughly six
months), this suggests that three “years of schooling” were sufficient to achieve basic
literacy skills.

A second survey of adults, conducted by the census just after World War Two, asked
about highest grade completed and literacy status [U.S. Bureau of the Census (1948)].

3 The 1870 census enumerator instructions for the literacy question are interesting in this regard: “It will not
do to assume that, because a person can read, he can, therefore, write. The inquiries contained in columns 16
and 17 must be made separately. Very many persons who will claim to be able to read, though they really do
so in the most defective manner, will frankly admit that they can not write” (from documentation on IPUMS
website: www.ipums.umn.edu).

4 See Goldin (1990). The discussion in the text derives from Goldin’s unpublished work with the North
Carolina survey (personal communication).
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According to this survey, illiteracy was close to universal (88 percent) among persons
with no schooling whatsoever. Among persons who had completed only the first grade,
82 percent were deemed illiterate. Illiteracy fell sharply, however, with completion of
the second and third grades.

Judging from this evidence, an “illiterate” person was highly likely to be someone
who had attended school for a very short time or who had never attended school.’
Consequently, while illiteracy is a (fairly) accurate indicator of the absence of for-
mal schooling, literacy per se provides no information other than that years of formal
schooling probably exceeded the minimal threshold of exposure necessary to be deemed
“literate”.® Many white sub-populations in the United States achieved this minimal level
of exposure to formal schooling by the middle of the nineteenth century. For these sub-
populations, levels and trends in census literacy yield minimal insights about trends in
educational attainment. However, for African Americans, changes over time in illiter-
acy provide very useful evidence because their illiteracy rates were very high in the
immediate aftermath of the Civil War.

Table 1 shows illiteracy rates for African Americans for various census years over
the interval 1870 to 1930, arranged by birth year. For most census years the rates are

Table 1
Illiteracy among African-Americans, by birth cohort, 1870-1930

1870 1880 1890 1900 1910 1920 1930

Panel A: Everyone, age 10-69

1800-09 0.850

1810-19 0.864 0.794

1820-29 0.845 0.806 -

1830-39 0.833 0.781 - 0.847

184049 0.812 0.729 - 0.747 0.754

1850-59 0.764 0.656 - 0.617 0.590 0.613
1860-69 0.627 - 0.454 0.417 0.422 -
1870-79 - 0.373 0.291 0.294 -
1880-89 0.434 0.247 0.212 -
1890-99 0.289 0.186 -
1900-09 0.182 -
1910-19 -
All cohorts 0.808 0.689 0.557 0.482 0.336 0.242 0.146

Observations 66,240 43,711 full count 30,978 28,337 71,770 full count

(Continued on next page)

5 A child might become literate without having gone to school if there were literate individuals (for example,
the parents) in the household willing and capable to teach the child to read and write. Further, some children
become literate prior to attending school on a formal basis. In such cases, an association between literacy and
school attendance would not be causal. However, for the post-bellum period and, for much of this century, we
believe that the association is causal for African-Americans.

6 We say “probably” because some individuals learned to read and write at home, never having attended a
regular school.
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Table 1
(Continued)
1870 1880 1890 1900 1910 1920 1930
Panel B: Southern born
1800-09 0.873
1810-19 0.884 0.812
1820-29 0.868 0.827 -
1830-39 0.864 0.806 - 0.866
1840-49 0.842 0.758 - 0.776 0.773
1850-59 0.795 0.684 - 0.640 0.609 0.638
1860-69 0.658 - 0.480 0.442 0.447 -
1870-79 - 0.393 0.307 0.315 -
1880-89 0.460 0.264 0.229 -
1890-99 0.308 0.199 -
1900-09 0.194 -
1910-19 -
All cohorts 0.837 0.717 - 0.507 0.355 0.258 -
Observations 61,769 40,620 - 28,782 26,117 71,121 -
Panel C: Non-southern born
1800-09 0.408
1810-19 0.409 0.458
1820-29 0.479 0.440 -
1830-39 0.420 0.409 - 0.521
184049 0.416 0.367 - 0.316 0.481
1850-59 0.374 0.319 - 0.316 0.360 0.292
1860-69 0.234 - 0.160 0.130 0.135 -
1870-79 - 0.100 0.104 0.082 -
1880-89 0.078 0.057 0.051 -
1890-99 0.035 0.050 -
1900-09 0.026 -
1910-19 -
All cohorts 0.408 0.317 - 0.157 0.109 0.064 -
Observations 4,452 3,085 - 2,178 2,137 6,344 -

Notes: Samples include persons from age 10 to 69. Those who cannot write are counted as illiterate, re-
gardless of ability to read [following census convention according to U.S. Department of Commerce (1975,
p- 365)]. Those with birthplace code “U.S., not specified” are not included in the “Southern Born” versus
“Non-Southern Born” tabulations. The census inquires about age, but generally not about year of birth; there-
fore, the birth cohorts listed above are not precise. For example, those aged 60 to 69 at the time of the 1870
census are assigned to the 1800-1809 birth cohort, but some 60 year-olds would have been born in 1810.
Given the age categories available in the published census volumes, the 1890 and 1930 figures are calculated
for persons from age 10 to 64 (rather than age 10 to 69).

Sources: 1870, 1880, 1900, 1910, and 1920 figures are calculated using the IPUMS census data [Ruggles et
al. (1997)]. The figures for 1890 and 1930 are calculated using the published census volumes.

based on samples drawn from the Integrated Public Use Microdata Series [[PUMS,
Ruggles et al. (1997)]. Unfortunately, IPUMS samples do not exist for 1890 or (at the
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time of our writing) for 1930. For the entire United States, reported in panel A, we have
included figures from the 1890 and 1930 published census volumes. Birth cohorts are
grouped into ten-year intervals (for example, 1840—49). Reading down a column gives
the illiteracy rates by birth cohort in a given census year. Reading across a row shows
how the rate in a particular birth cohort evolved over time. The figures in panel A are
nationally representative samples, whereas those in panels B and C pertain to southern-
born and non-southern-born blacks respectively. Table 2 reports similar computations
for all whites, and Table 3 shows racial differences (black — white) in illiteracy rates.
The foreign born are included in these tables, and their inclusion tends to raise slightly
the illiteracy figures for whites. Readers are referred to Table A1 for more detail.

The pre-Civil War censuses only ascertained the literacy of free blacks. Therefore,
the 1870 census is the first to provide nationally representative evidence on the literacy

Table 2
Illiteracy among whites, by birth cohort, 1870-1930

1870 1880 1890 1900 1910 1920 1930
Panel A: Everyone, age 10-69
1800-09 0.148
1810-19 0.144 0.136
1820-29 0.130 0.124 -
1830-39 0.114 0.107 - 0.114
184049 0.100 0.092 - 0.090 0.087
1850-59 0.141 0.083 - 0.077 0.072 0.070 -
1860-69 0.104 - 0.058 0.061 0.059 -
1870-79 - 0.047 0.057 0.054 -
1880-89 0.052 0.052 0.051 -
1890-99 0.033 0.033 -
1900-09 0.017 -
All cohorts 0.125 0.100 0.076 0.063 0.053 0.041 0.024

Observations 248,734 312,690 full count 245,281 245,330 710,213 full count

Panel B: Southern born

1800-09 0.250

1810-19 0.253 0.226

1820-29 0.227 0.204 -

1830-39 0.203 0.188 - 0.183

1840-49 0.204 0.177 - 0.158 0.144

1850-59 0.325 0.177 - 0.148 0.124 0.121
1860-69 0.267 - 0.107 0.095 0.095 -
1870-79 - 0.088 0.073 0.063 -
1880-89 0.140 0.065 0.050 -
1890-99 0.076 0.038 -
1900-09 0.041 -
All cohorts 0.255 0.211 - 0.126 0.083 0.054 -
Observations 64,598 73,993 — 54,973 55,076 161,753 -

(Continued on next page)
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Table 2
(Continued)
1870 1880 1890 1900 1910 1920 1930
Panel C: Non-southern born
1800-09 0.113
1810-19 0.109 0.109
1820-29 0.102 0.101 -
1830-39 0.089 0.085 - 0.098
1840-49 0.067 0.068 - 0.073 0.071
1850-59 0.073 0.051 - 0.058 0.058 0.057
1860-69 0.049 - 0.047 0.053 0.051 -
1870-79 - 0.034 0.052 0.052 -
1880-89 0.020 0.048 0.051 -
1890-99 0.017 0.032 -
1900-09 0.008 -
All cohorts 0.083 0.066 - 0.044 0.044 0.037 -
Observations 184,071 238,614 - 190,170 189,828 546,536 -

Notes: Samples include persons from age 10 to 69. Those who cannot write are counted as illiterate, re-
gardless of ability to read [following census convention according to U.S. Department of Commerce (1975,
p. 365)]. Those with birthplace code “U.S., not specified” are not included in the “Southern Born” versus
“Non-Southern Born” tabulations. The census inquires about age, but generally not about year of birth; there-
fore, the birth cohorts listed above are not precise. For example, those aged 60 to 69 at the time of the 1870
census are assigned to the 1800-1809 birth cohort, but some 60 year-olds would have been born in 1810.
Given the age categories available in the published census volumes, the 1890 and 1930 figures are calculated
for persons from age 10 to 64 (rather than age 10 to 69).

Sources: 1870, 1880, 1900, 1910, and 1920 figures are calculated using the IPUMS census data [Ruggles et
al. (1997)]. The figures for 1890 and 1930 are calculated using the published census volumes.

status of African-Americans. According to the 1870 census, fully 81 percent of African-
Americans ages 10 and older were illiterate. Illiteracy rates were far higher among those
born in the South than those born elsewhere. The national rate, therefore, was so high
in 1870 for two proximate reasons: most southern-born blacks were illiterate, and most
blacks in 1870 were southern born.

The illiteracy rate of white Americans in 1870 was only 12.5 percent (for native-born
whites, the rate was 11.9 percent; see Table Al). Again, illiteracy among whites was
higher in the South, but the regional gap was far smaller, and in addition, the geographic
distribution of the white population across regions was far more uniform than that of the
black population.

There are three reasons why illiteracy rates might decline as a cohort ages. To the
extent that the acquisition of literacy occurs primarily because of school attendance,
illiteracy rates will decline as the cohort moves from the first age group (10-19) to the
second age group (20-29). Some adults may become literate beyond this age, possibly
by attending school at night (or Sunday school) or perhaps with assistance from literate
children or other relatives. Other reasons for declining illiteracy rates beyond age 30
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Table 3
Racial gap in illiteracy (black — white), by birth cohort, 1870-1930

1870 1880 1890 1900 1910 1920 1930

Panel A: Everyone, age 10-69

1800-09 0.702

1810-19 0.720 0.658

1820-29 0.715 0.682 -

1830-39 0.719 0.674 - 0.733

184049 0.712 0.637 - 0.657 0.667

1850-59 0.623 0.573 - 0.540 0.518 0.543

1860-69 0.523 - 0.396 0.356 0.363 -
1870-79 - 0.326 0.234 0.240 -
1880-89 0.382 0.195 0.161 -
1890-99 0.256 0.153 -
1900-09 0.165 -
All cohorts 0.683 0.589 0.481 0.419 0.283 0.201 0.122
Panel B: Southern born

1800-09 0.623

1810-19 0.631 0.586

1820-29 0.641 0.623 -

1830-39 0.661 0.618 - 0.683

1840-49 0.638 0.581 - 0.618 0.629

1850-59 0.470 0.507 - 0.492 0.485 0.517

1860-69 0.391 - 0.373 0.347 0.352 -
1870-79 - 0.305 0.234 0.252 -
1880-89 0.320 0.199 0.179 -
1890-99 0.232 0.161 -
1900-09 0.153 -
All cohorts 0.582 0.506 - 0.381 0.272 0.204 -
Panel C: Non-southern born

1800-09 0.295

1810-19 0.300 0.349

1820-29 0.377 0.339 -

1830-39 0.331 0.324 - 0.423

184049 0.349 0.299 - 0.243 0.410

1850-59 0.301 0.268 - 0.258 0.302 0.235

1860-69 0.185 - 0.113 0.077 0.084 -
1870-79 - 0.066 0.052 0.030 -
1880-89 0.058 0.009 0.000 -
1890-99 0.018 0.018 -
1900-09 0.018 -
All cohorts 0.325 0.251 - 0.113 0.065 0.027 -

Notes and Sources: See notes and sources for Table 1 or 2.
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are “educational creep” and mortality bias. Educational creep occurs if illiterate adults
claim to be literate, and if they are more prone to do so as they age. Mortality bias
occurs if literacy and longevity are positively correlated, in which case illiterate adults
are more likely to drop out of the sample as age rises (due to early deaths).

Inspection of Tables 1 and 2 reveals evidence of increasing literacy for relatively
young people. For both races, illiteracy rates consistently declined within birth cohorts
between the first (1019 years old) and second (20-29 years old) age groups. However,
in most cases, illiteracy rates did not decline much after age 30 as cohorts aged, sug-
gesting that the second and third factors (creep and mortality bias) were of relatively
minor importance.

Table 1 reveals that African—American illiteracy rates declined sharply after 1870,
and that this decline was driven primarily by the replacement of high-illiteracy older
cohorts by low-illiteracy young cohorts. It is clear, moreover, that this replacement effect
was not in progress prior to 1870. In that year, there was only a nine percentage point
spread between the illiteracy rates of the oldest cohort (85 percent) and the youngest
cohort (76 percent). By 1900, the spread between the oldest and youngest cohorts had
increased to more than 40 percentage points (85 to 43 percent). Thus, the flow of better-
educated African-Americans into the adult population was having a large impact on the
overall illiteracy rate.

Both southern-born and non-southern-born blacks achieved lower illiteracy rates af-
ter 1870. In absolute terms, the reductions in illiteracy were larger in magnitude for
southern-born blacks than for non-southern born blacks, and therefore the gap in illit-
eracy between the two groups declined. But the process of decline was similar for both
groups. High illiteracy, older cohorts were replaced by low illiteracy, younger cohorts.

The conventional interpretation of the downward trend in black illiteracy after 1870
is that it represented a structural break from the past. Prior to the Civil War, the vast
majority of blacks were southern born, and, as just noted, the vast majority of southern-
born blacks were slaves. Historians have used a variety of evidence to gauge the extent
of slave literacy, including the “ex-slave narratives” conducted by the Works Progress
Administration in the middle of the 1930s, slave autobiographies from the era, and ad-
vertisements for runaway slaves. The best current estimate is that, in the late antebellum
period, perhaps 10 percent of slaves were literate, a figure that is consistent with evi-
dence from the post-bellum censuses and from our own discussion of emancipation’s
“treatment effect” on the trend in literacy among blacks [Cornelius (1991, p. 9), see
below].

Wage data for clerks suggest that literate free workers earned a premium before the
Civil War [Margo (2000)]. If this were the case, why did so few slaves become literate,
particularly if their owners could extract all or part of the return? Although some own-
ers were clearly aware of the economic incentives, most slave owners were extremely
wary of literate slaves.’” Literate slaves could forge passes, and passes were used by

7 While denial of literacy to slaves has not always been the case in slave societies, it does seem to have been
the norm in “New World” slave economies; see Fogel (1989) and Engerman, Haber and Sokoloff (2000).
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free blacks to travel throughout the South. Slave owners believed that literate slaves
were more likely to be dissatisfied with their lot, and more likely to foment rebellion
[Genovese (1976)]. Laws making it a crime to teach a slave to read and write date from
the seventeenth century and, according to Genovese (1976), became more restrictive
over time.

Nevertheless, as suggested by the estimate mentioned above, some slaves did manage
to become literate. Some learned from their masters, particularly children of house ser-
vants; others learned (as children) from their white playmates on the plantation. Literate
slaves taught others, sometimes with the approval of their masters, but often surrep-
titiously. The motivation was sometimes economic, particularly among urban slaves
whose services were rented out. But for many slaves, the economic returns may have
been secondary to the religious returns associated with the ability to read the Bible. Al-
though the fraction of slaves who did attain literacy remained small, sufficient numbers
existed to aid in the post-Civil War educational effort [Cornelius (1991, p. 10)].

Unfortunately, none of the post-bellum censuses ascertained the ex-slave status of
African Americans. However, pre-war southern birth is likely to be a very good indicator
of ex-slave status simply because the vast majority of blacks in the South before 1860
were slaves [see Fogel and Engerman (1974)].% The illiteracy rate of southern-born
blacks among older age cohorts was very high in 1870. For example, 88 percent of
those born between 1810 and 1819 and observed in 1870 were illiterate. For those born
a generation later, in the 1840s, the illiteracy rate was 84 percent, a difference of only
four percentage points. However, for persons born in the South a generation later still, in
the 1870s, the illiteracy rate was 39 percent in 1900 (the first date shown for this cohort
in the table). If one treats the difference between the 1810s southern birth cohort and
the 1840s southern birth cohort as a measure of the ante-bellum inter-generational trend,
and if that trend had simply continued after the Civil War, then the predicted illiteracy
rate for the 1870s birth cohorts would be 80 percent. This, of course, is far higher than
the actual illiteracy rate we observe.

This simple calculation reinforces the point made above. The post-bellum decline in
black illiteracy occurred because low illiteracy younger cohorts replaced high illiteracy
older cohorts, and this process was not in place before the Civil War. We can refine
the estimate of the “treatment effect” of the War and emancipation on black illiteracy
in a two-step procedure that is detailed in Table 4. At the same time, we can generate
counterfactual trends for slave and free black literacy rates (separately) based on pre-
War trends. First, we estimate aggregate black illiteracy rates in 1850 and 1860 (recall

8 Sacerdote (2005) provides an extended analysis of the post-bellum convergence in literacy rates between
southern and non-southern born blacks. Although southern and non-southern born are not synonymous with
“slave” and “free”, the difference in practice is likely to be slight. In particular, Sacerdote shows that there was
initially (in 1880) a gap in literacy and school attendance between the children of southern and non-southern
born blacks, but that this gap declined sufficiently over time that substantial convergence was achieved in
essentially two generations. Differencing between southern and non-southern born blacks in this manner is
tantamount to factoring out the effects of race, thereby identifying the effects of slavery per se.
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Table 4
Emancipation and the trend in black illiteracy in 20-29 age cohort

1: Estimated 2: Estimated 3: Counterfactual 4: Aggregate Col.4-Col. 3
free black slave black aggregate black black
illiteracy illiteracy illiteracy illiteracy

1850 0.362% 0.910 - 0.845 -

1860 0.2912 0.899 - 0.833 -

1870 0.220 0.888 0.821 0.812% —0.009

1880 0.149 0.877 0.809 0.656% —0.153

1890 - - - - -

1900 0.007 0.855 0.785 0.3734 —0.412

Notes: Figures are based on actual observations from census data.

Sources: For 1870, 1880, and 1900, we made calculations using IPUMS [Ruggles et al. (1997)]. We calculated
the slave and free proportions of the black population in 1850 and 1860 using U.S. Department of Commerce
(1975, p. 18).

4Those without asterisks are based on assumptions regarding trends in illiteracy rates. “Free black illiteracy”
for 1850 and 1860 is calculated using the IPUMS for those years. The 1850 and 1860 aggregate black illiteracy
estimates (for 20-29 year olds) are based on observations for 30-39 or 4049 year olds in 1870 (column 4).
The counterfactual aggregate black illiteracy rate (column 3) is a linear extrapolation of the 1850-1860 trend
in aggregate black illiteracy (from column 4). The estimated slave black illiteracy rate for 1850 and 1860
(column 2) is calculated by using the aggregate black rate, the free black rate, and the proportion of blacks
who were slaves in each year. The 1870-1900 figures are linear extrapolations of the 1850—1860 trend. There
was a slight upward trend in the proportion of blacks who were slaves between 1850 and 1860 (approximately
one percentage point), and this trend is implicit in the counterfactual aggregate series. Using fixed weights
to average columns 1 and 2, based on the average share of blacks who were slaves in 1850 and 1860, gives
similar results.

that the 1850 and 1860 censuses only ascertained literacy of free blacks). Our estimate
of aggregate black illiteracy in 1850 (1860) assumes that the rate for 20-29 year olds in
1850 equals the rate for the corresponding cohort of 40—49 year olds (30-39 year olds)
in 1870.° Although the implied levels of slave illiteracy are close to the figure cited
above (of 10 percent), the figures may be biased downward if illiteracy declines within
a cohort as the cohort ages (e.g., due to mortality bias or late learning). It turns out that
plausible adjustments for “cohort drift” have relatively small effects on our substantive
conclusions.!?

Because we know (from the census) the illiteracy rates of free blacks in 1850 and
1860, as well as the proportion of the overall black population that was enslaved, we

9 All estimates are made for the age group 20-29 although, in principle, they could be made for any age
group.

10 We can adjust for “cohort drift” in illiteracy by resetting the illiteracy rates for 20-29 year-old slaves in
1850 and 1860 to levels that are higher than those observed in 1870 for 30-39 and 40-49 year olds. We did
so by setting a plausible upper bound illiteracy rate at 95 percent for slaves in 1850 and 1860. This makes the
estimated “treatment effect” somewhat larger — measuring —0.48 in 1900 rather than —0.40.
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can use estimates of the aggregate illiteracy rate in 1850 and 1860 to back out esti-
mates of the slave illiteracy rate in each year. Then, we can use the 1850 to 1860
trends to estimate counterfactual black illiteracy rates for 1870, 1880, and 1900. The
counterfactual rates reflect trends for free blacks and slaves “as if”” the Civil War and
emancipation had not yet occurred and “as if” literacy rates for each group had con-
tinued to evolve as between 1850 and 1860. The counterfactual illiteracy rate of free
blacks was distinctly downward. In 1850, 36.2 percent of free blacks aged 20-29 were
illiterate; the corresponding rate in 1860 was 29.1 percent (computed from the IPUMS
samples, see Table 4, column 1). Our estimate of slave illiteracy rates in 1850 and 1860
(in panel A) suggests a very slight pre-war downward trend from a relatively high level
(column 2). For extrapolation into the post-1860 period, we assume that the share of
blacks who were slaves (again, ages 20-29) was the average share observed in 1850
and 1860 (0.886). The “counterfactual aggregate black illiteracy rate” (column 3) is
then a weighted average of the counterfactual rates for free blacks and slaves.

Our estimate of the structural break is the difference between the counterfactual il-
literacy rate and the actual illiteracy rate (column 5). As is clear from Table 4, had the
Civil War, emancipation, and the subsequent expansion of educational opportunity been
delayed, black illiteracy in 1880 and 1900 would have been much higher than it actually
was. That is, even though the trend in illiteracy among free blacks before the Civil War
was downward, a continuation of that downward trend, by itself, cannot account for
the observed time series pattern of aggregate black illiteracy rates because such a small
portion of blacks was free. There must have been a structural break in black illiteracy
associated with the War, and this break must have been due to a significant, indeed an
enormous, decline in illiteracy among former slaves and their offspring.!! The actual
illiteracy rate for black, 20-29 year olds in 1900 is 0.37; the counterfactual rate is 0.78,
implying a differential trend of more than 40 percentage points.

Illiteracy rates among African-Americans continued to decline in the late nineteenth
and early twentieth centuries, both absolutely and relative to whites. In terms of per-
centage points, these decreases were steeper among southern-born blacks than non-
southern-born blacks. At the time of our writing there was no IPUMS sample for 1930,
and the published volumes for that year do not distinguish southern-born from non-
southern-born blacks. However, given that aggregate illiteracy fell between 1920 and
1930 by more percentage points (10.9 points) than between 1910 and 1920 (9.3 points),
that southern-born blacks constituted the overwhelming share of all blacks in 1920,
and that illiteracy among non-southern-born blacks ages 10-19 was already very low
in 1920, there is no question that illiteracy among southern-born blacks must have
continued to decline in the 1920s. Furthermore, it is clear from the age pattern of ed-
ucational attainment of southern-born blacks in 1940 that further declines occurred in
the 1930s. Even so, the illiteracy rate of southern-born blacks in 1940 exceeded that of

I A is apparent from Table 4, the adjustment for cohort drift raises the counterfactual black illiteracy rate
after the War, and thus increases the size of the estimated treatment effect.
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non-southern-born blacks, as well as that of whites. Remaining gaps aside, it is clear
that blacks had made enormous progress by the eve of World War Two in eliminating
what was surely one of slavery’s worst legacies — an extremely high rate of illiteracy.

Improvements in literacy appear to have had tangible benefits for the freedmen. In
particular, after the Civil War, literate blacks achieved higher levels of occupational sta-
tus and, almost surely, higher rates of wealth accumulation than illiterate counterparts
[see below and Smith (1984), Collins and Margo (2001)]. Moreover, because higher
living standards encouraged parents to send their children to school, subsequent gener-
ations of African Americans benefited directly from the economic gains associated with
rising literacy among black parents [Margo (1990)].

2.2. School attendance

The federal census has included a question on school attendance since 1850.!? Prior to
1940, the question on school attendance could be answered in the affirmative if the per-
son had attended at least one day of school during the previous (census) year, obviously
a minimal level of compliance. In 1900, additional information was collected on the
number of months attended. In 1940, the question was modified to refer to attendance
during the month prior to the census week (the last week of March).

Panel A of Table 5 shows school attendance rates by race and region of residence
(South and non-South) for ages 5 to 19 from 1870 to 1940.3 In 1870, approximately
half of the white children in this age group had attended school during the census year,
but only 9.1 percent of the black children had attended school. Regional breakdowns
reveal that black and white attendance rates were considerably lower in the South (7.4
percent for blacks, 31.0 percent for whites) than outside the South (34.4 percent for
blacks, 60.1 percent for whites). In both regions, however, the black rate was consider-
ably lower than the white rate.

The history of black school attendance from the end of the Civil War to World War
Two is a history of convergence between blacks and whites, and between the South and
the rest of the country. The aggregate rate (ages 5 to 19) for blacks more than doubled
between 1870 and 1880, and it doubled again between 1880 and 1910. The white at-
tendance rate was also increasing, but not nearly as much as the black attendance rate.
Consequently, the racial gap in school attendance that existed just after the Civil War (43

12 1y computing rates of attendance from the census data, the usual practice is to convert non-responses to
zeroes (non-attendance), and this is the practice that we follow in Table 5. Margo (1990, Chapter 2) shows
that the common practice produces a downward bias in school attendance rates in the case of the 1900 census,
although the bias appears to be small.

13 We do not include a 20-24 category (as we do in Table 6) because the 1910 and 1920 censuses did not
inquire about school attendance for those over 21, and the 1900 census inquired about those “of school age”
without defining an upper limit. We believe that age 19 is a reasonable cutoff for most of the period covered
by Table 5.
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Table 5
School attendance rate, by race and region (ages 5 to 19), 1870-1940

1870 1880 1890 1900 1910 1920 1930 1940

Panel A: By region, ages 5-19

Black 9.7 222 32.9 355 46.1 56.7 63.6 67.1
South 7.4 20.5 - 34.4 45.0 55.9 - 64.6
Non-South 34.4 41.6 - 49.0 60.7 64.5 - 78.0
White 52.7 55.6 57.8 57.0 65.5 69.6 74.9 75.0
South 31.0 414 - 52.0 61.8 66.1 - 68.4
Non-South 60.1 60.6 - 58.9 67.1 71.1 - 77.9
Panel B: By age cohort
Black

5-9 6.5 15.7 24.2 26.3 40.4 54.2 - 66.9
10-14 15.3 36.2 51.7 56.7 68.5 79.1 - 89.0
15-19 7.0 144 21.5 234 29.2 34.3 - 443
White

5-9 49.8 54.0 534 51.7 65.3 71.2 - 74.4
10-14 71.3 77.9 84.6 84.5 91.6 94.0 - 94.1
15-19 339 323 34.6 34.1 40.1 40.1 - 57.3

Notes and Sources: 1870, 1880, 1900, 1910, 1920, and 1940 figures are calculated using the IPUMS census
data, based on the “school” variable [Ruggles et al. (1997)]. Figures for 1890 are calculated using Tables 11
(white) and 17 (black) from Volume 1 of the published Census of Population, in combination with the age
categories reported by U.S. Department of Commerce (1975, series A 119-134). 1930 figures are calculated
using Table 8, Chapter 12, Volume II of the Census of Population.

percentage points in 1870) declined to 19 percentage points by 1910. Convergence con-
tinued for the next thirty years, and by the eve of World War Two, the black attendance
rate for 5 to 19 year olds was only eight percentage points behind that of whites.

Panel B of Table 5 provides more detail by age. In any given year, attendance rates
followed an inverted-U, peaking between the ages of 10 and 14. Proportionately, the
largest increases in black school attendance prior to World War Two occurred in the 5
to 9 age group, with the rate increasing by a factor of ten over the seventy-year period.
For the age groups 10 to 14 and 15 to 19, the proportional increase was smaller but still
very impressive (a factor of 6). It is also noteworthy that the racial gaps, conditional
on age, were decreasing between successive census dates with one notable exception —
ages 15-19, between 1920 and 1940 (see below).

By 1940, the racial gap in attendance for 10-14 years olds, the age range at which
attendance peaked for both groups, had declined to just 5 percentage points, compared
with a 56-point gap in 1870. At younger and older ages, the racial gaps were somewhat
larger and, despite the progress since 1870, considerable scope remained for racial con-
vergence in attendance rates at all ages on the eve of World War Two. Further, while
the rate of college attendance was still relatively low in 1940, it had begun a secular
increase that would accelerate in pace after World War Two.
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Table 6
School attendance rates, by race and region (ages 5 to 24), 1940-1990

1940 1950 1960 1970 1980 1990

Panel A: By region, ages 5-24

Black 52.4 58.9 69.1 72.5 72.3 73.7
South 50.7 58.7 68.4 71.5 71.1 74.1
Non-South 59.8 59.4 70.3 73.8 73.5 733
White 57.9 62.4 72.0 74.1 70.6[70.7] 74.1[74.7]
South 53.9 58.7 67.6 69.9 69.1[69.1] 72.9[73.1]
Non-South 59.6 64.0 73.8 75.8 71.2[71.4] 74.7(75.5]
Panel B: By age cohort
Black

5-9 66.9 71.9 80.3 84.7 93.9 89.3
10-14 89.0 93.2 95.0 95.6 97.8 95.6
15-19 443 52.9 63.7 73.5 75.6 78.6
20-24 34 10.0 10.2 13.4 21.2 27.8
White

5-9 74.4 76.3 83.8 87.8 94.2[94.4] 89.1[89.1]
10-14 94.1 95.7 97.4 97.4 99.0[99.1] 96.4[96.5]
15-19 57.3 61.8 70.0 78.7 75.2[75.9] 80.6[81.7]
20-24 6.9 14.5 15.1 222 23.3[23.8] 33.5[34.7]

Notes: The figures in brackets exclude Hispanic whites.
Sources: IPUMS [Ruggles et al. (1997)].

Table 6 shows racial differences in school attendance for ages 5-9, 10-14, 15-19,
and 20-24, for the census years 1940 to 1990, based on the IPUMS samples. Detailed
analysis of the 1950 data (not shown) reveals that the racial gap in the 5-9 age group
was especially pronounced at age 5 and (to a lesser extent) age 6. Black children, on
average, started school at a later age than white children, with obvious consequences
for “age-in-grade” distributions (discussed below). The attendance gaps at age 5 and 6
began to close after World War Two, but substantial progress was not made until the late
1960s and early 1970s with the widespread expansion of kindergarten programs in the
South [Cascio (2003)].

The widening of the racial gap in attendance among 15-19 year olds between 1920
and 1940 (Table 5) primarily reflects increased high school attendance among whites,
a trend that had begun earlier in the century [Goldin (1998)]. However, the racial gap
at ages 15-19 began to close soon after 1940, and by 1980, this gap was very small.
Reflecting growth in college attendance, the gap at ages 20-24 widened between 1950
and 1970, but this gap, like the others, eventually narrowed (after 1970).'* Racial gaps

14 See Turner and Bound (2003) on the GI Bill’s effect on college attendance for black and white veterans.
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in school attendance continue to exist today, but they are vastly smaller at all ages than
was true a century ago, or even a half-century ago.

2.3. Years of schooling

The census first collected data on educational attainment (the highest grade of schooling
completed) at the national level in 1940. These data are reasonably comparable between
1940 and 1980. The 1990 and 2000 census data, however, are not directly comparable
to earlier years.

To use the census data to construct a time series, one must choose an age by which
schooling was typically completed. Customarily, this age is set at 24, though one could
argue that 30 is a more reasonable upper bound. Then, using each decade’s census data,
one can construct short “contemporaneous” time series for those within a fixed age
window. For example, we can use the 1950 census to describe educational attainment
for those age 30 to 34, and we can use the 1960 census to describe the same age category,
but of course, for a later birth cohort.

Data on educational attainment are not available at the national level prior to 1940.
Earlier information does exists for North Dakota and Iowa, but very few blacks resided
in these states, and therefore the data are not helpful for the study of racial disparities.
Nonetheless, the 1940 federal census can be used to “back-cast” educational attainment
by race. The idea is to assume that older persons in 1940 are representative of their
respective birth cohorts. This back-cast series can then be combined with the contem-
poraneous series just described.

Table 7 shows race-specific estimates of educational attainment following this pro-
cedure, arranged by five-year birth cohorts, and distinguishing between southern-born
and non-southern-born individuals.'> We begin with the 1880-84 birth cohort and end
with the 195054 birth cohort (the youngest relevant cohort in 1980). As in the previ-
ous tables, the basic long-run pattern in Table 7 is one of racial and (for blacks) regional
convergence. However, unlike the previous tables, convergence in educational attain-
ment was not continuous. Indeed, there is evidence of racial divergence at the national
level for cohorts born between 1880-84 and 1905-09.

The apparent widening in the racial gap in mean educational attainment for cohorts
born between 1880-84 and 1905-09 would be even more striking if we presented es-
timates for the pre-1880 birth cohorts. It is certainly possible to use the 1940 census
to back-cast even further than we have [see Smith (1984)] but, on a priori grounds, it
seems less likely that persons older than age 60 in 1940 were representative of their
respective birth cohorts than were younger persons because of mortality (or creep) bias.
Nonetheless, it is almost certainly true that the trend in racial differences in years of
schooling for the pre-1880 birth cohorts was one of convergence. Pre-1880 cohorts in-

15 An interesting aspect of group disparities in educational attainment that is not reflected in Table 7 is that
black women in early twentieth century birth cohorts tend have substantially higher educational attainment
than black men (by about 0.5 to 0.75 years). Gender gaps among whites are smaller. However, for cohorts
born prior to the Civil War, black female illiteracy rates are much higher than for men [Margo (1990, p. 7)].
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Mean educational attainment, by race, birth cohort, and region of birth

White Black Difference
Panel A: All states
1880-84 [1940] 7.79 4.66 3.13
1885-89 [1940] 7.99 4.95 3.04
1890-94 [1940] 8.35 5.37 2.98
1895-99 [1940] 8.83 5.58 3.25
1900-04 [1940] 9.27 5.92 3.35
1905-09 [1940] 9.81 6.36 3.45
1910-14 [1950] 10.23 7.23 3.00
1915-19 [1950] 10.62 7.83 2.79
1920-24 [1960] 11.09 (11.12) 8.73 (8.74) 2.36
1925-29 [1960] 11.25 (11.27) 9.22 (9.23) 2.03
1930-34 [1970] 11.70 (11.74) 10.15 (10.17) 1.55
1935-39 [1970] 11.93 (11.97) 10.54 (10.54) 1.39
194044 [1980] 12.67 (12.82) 11.67 (11.74) 1.00
1945-49 [1980] 13.04 (13.19) 12.11 (12.17) 0.93
1950-54 [1980] 12.99 (13.08) 12.21 (12.25) 0.78
Panel B: Southern born
1880-84 7.48 4.41 3.07
1885-89 7.73 4.68 3.05
1890-94 8.04 5.10 2.94
1895-99 8.29 5.32 2.97
1900-04 8.59 5.65 2.94
1905-09 9.03 6.07 2.96
1910-14 9.30 6.90 2.40
1915-19 9.66 7.52 2.14
1920-24 10.17 (10.19) 8.32 (8.33) 1.85
1925-29 10.43 (10.44) 8.79 (8.80) 1.64
1930-34 10.99 (11.02) 9.89 (9.91) 1.10
1935-39 11.34 (11.36) 10.37 (10.37) 0.97
194044 12.19 (12.30) 11.49 (11.55) 0.70
194549 12.62 (12.73) 11.95 (12.00) 0.67
1950-54 12.68 (12.75) 12.02 (12.04) 0.66
Panel C: Non-southern born
1880-84 7.87 6.58 1.29
1885-89 8.06 7.21 0.85
1890-94 8.44 7.48 0.96
1895-99 8.99 7.68 1.31
1900-04 9.49 8.19 1.30
1905-09 10.08 8.79 1.29
1910-14 10.57 9.59 0.98
1915-19 10.96 9.75 1.21
1920-24 11.41 (11.44) 10.16 (10.18) 1.25
1925-29 11.55 (11.58) 10.50 (10.51) 1.05

(Continued on next page)
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Table 7
(Continued)
White Black Difference
1930-34 11.96 (12.00) 10.69 (10.70) 1.27
1935-39 12.15 (12.19) 10.87 (10.88) 1.28
194044 12.85 (13.01) 12.12 (12.21) 0.73
194549 13.19 (13.35) 12.43 (12.51) 0.76
1950-54 13.10 (13.20) 12.53 (12.58) 0.57

Notes: The figures are based on the IPUMS “higrade” variable. The topcoded level of educational attainment
changed over time. In 1940 and 1950, the topcode was for five (or more) years of college; in 1960 and 1970,
the topcode was for six (or more) years of college; for 1980, the topcode was for eight (or more) years of
college. The figures in parentheses do not make any adjustments for the change in topcode. The figures that
are not in parentheses apply a topcode of five years of college for all samples. Southern and non-southern
regional designations follow census convention.

Sources: The census years in square brackets (panel A, column 1) denote the [IPUMS sample from which the
data are drawn for that cohort. Figures for the 1880-84 to 1905-09 cohorts are calculated using the 1940
IPUMS; figures for 1910-14 to 1915-19 are calculated using the 1950 IPUMS; figures for 1920-24 to 1925-
29 are calculated using the 1960 IPUMS; 1930-34 to 1935-39 are calculated using the 1970 IPUMS; 1940-44
to 1950-54 are calculated using the 1980 IPUMS.

clude African-Americans who were born under slavery, who (as we saw in preceding
tables) had extremely high illiteracy rates. Illiteracy rates began to decline precisely
when post-bellum cohorts of African-Americans began to attend school in increasing
numbers. As they did, we would expect mean educational attainment for blacks to rise
relative to that for whites in the pre-1880 cohorts. In line with this expectation, our
back-cast estimate (from the 1940 census) of the racial gap in educational attainment
for the 1860—64 birth cohort is 4.24 years (not shown in table), considerably larger than
the gap observed for the 1880—84 birth cohort.

When the data are arranged by region of birth (panels B and C) it is apparent that
within regions, blacks did not lose ground relative to whites as they did in the national
aggregates (between 1880-84 and 1905-09 cohorts). The national racial divergence
appears to be driven by a relatively large increase in educational attainment among
whites in the non-South (by 2.2 grades), a period that encompasses the onset of the “high
school movement” in the North [Smith (1986), Goldin and Katz (1998)]. Blacks born
outside the South experienced similar gains in years of schooling between these cohorts,
so the racial gap in the non-South remain unchanged. In the South, blacks gained 1.66
years of education and whites gained 1.55 years of education for the same cohorts,
indicating a slight amount of convergence. But because blacks were overwhelmingly
concentrated in the South, while whites were more evenly distributed across regions,
the national gap widened.'®

16 According to Margo (1986a, 1986b), the back-casting procedure used in Table 7 may understate the extent
of racial convergence in years of schooling among southern born men between the 1880-84 and 1905-09
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In any case, the data in Table 7 reveal a substantial degree of racial convergence
in educational attainment for cohorts born after 1910. For cohorts born before World
War Two, racial convergence was driven primarily by improvements among southern-
born blacks. Not only did they manage to close the gap in years of schooling between
themselves and southern-born whites, they also closed the gap between themselves and
non-southern-born blacks and whites. Because the majority of blacks at the time were
still southern born, and because their gains were so pronounced, racial convergence
occurred at the national level despite some racial divergence among non-southern-born
persons over the same period.

For cohorts born after 1940, the racial gap in mean educational attainment narrowed
for both the southern-born and the non-southern-born. By 1980, the mean difference was
less than a grade of school for persons aged 25-34. Thus, taking the data at face value,
the racial gap in educational attainment declined by 75 percent between the 1880-84
and 1950-54 birth cohorts.

Table 8 reports the 10th, 50th, and 90th percentiles of educational attainment by race
and birth cohort. Table 7’s story of convergence at the means is complemented by the
median figures in Table 8. For the earlier cohorts (1880-84 to 1910-14), the median
black male attained three or four fewer years of education than the median white male,
but by the 1940—44 birth cohort, median education levels were essentially equal (at 12
years). As suggested above, the racial gap at the upper end of the educational distri-
bution proved more stubborn: the gap was four years among the earlier cohorts, and
narrowed to about two years for cohorts born in 1940 or later.

It was not until the twentieth-century birth cohorts that southern-born black men at
the 10th percentile of the distribution had even a single year of education; and it was
not until the 1920-24 birth cohort that southern-born black men at the 10th percentile
attained the level of education that southern-born white men at the 10th percentile had
attained for the 1880—84 cohort (three years of schooling). In other words, among the

cohorts. During the post-bellum period and, indeed, continuing into the early twentieth century many schools
in the South were “ungraded”; that is, there was no sorting of students into grades. Ungraded schools had
been common in the North and Midwest in the nineteenth century, as well, but had been all but replaced by
graded schools by the end of the century [indeed, much earlier in the Northeast; see Perlmann and Margo
(2001)]. Ungraded schools persisted for far longer in the South and were common among schools attended
by black children. Census officials in 1940 were aware of this problem, and they instructed enumerators to
make their best guess as to the appropriate grade completed if an individual had attended an ungraded school.
Under various assumptions, it is possible to use contemporary data on school attendance rates to simulate
the time path of a series that measures “years of schooling” in a literal sense. When this series is compared
with the back-casted series on educational attainment, it suggests that, when faced with an individual in 1940
who had attended an ungraded school, enumerators simply assumed that educational attainment in terms of
grades equaled the literal number of years attended [Margo (1986b)]. The effect is to overstate the educational
attainment of southern born blacks, but in a way that was non-neutral with respect to year of birth. Specifically,
for blacks born in the South after 1880, the likelihood of attending a graded school was increasing over time,
and for such persons the reported census data are more accurate. This non-neutrality makes average years of
schooling among southern-born blacks appear to increase more slowly after 1880 than would be the case if a
constant definition of a “year of schooling” were used to construct the estimates.
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Table 8
Distribution of educational attainment, by race, birth cohort, and region of birth (men)

White Black

10 percentile 50 percentile 90 percentile 10 percentile 50 percentile 90 percentile

Panel A: All states

1880-84 [1940] 3 8 12 0 4 8
1885-89 [1940] 3 8 12 0 4 8
1890-94 [1940] 4 8 13 0 5 9
1895-99 [1940] 5 8 13 1 5 9
1900-04 [1940] 5 8 14 1 5 10
1905-09 [1940] 6 9 14 2 6 11
1910-14 [1950] 6 10 15 2 7 12
1915-19 [1950] 7 11 15 3 8 12
1920-24 [1960] 7 12 16 3 8 12
1925-29 [1960] 7 12 16 4 9 13
1930-34 [1970] 8 12 17 5 10 14
1935-39 [1970] 8 12 16 6 11 14
194044 [1980] 9 12 18 8 12 16
194549 [1980] 10 13 18 9 12 16
1950-54 [1980] 10 12 17 9 12 16
Panel B: Southern born

1880-84 3 7 12 0 4 8
1885-89 3 7 12 0 4 8
1890-94 3 8 12 0 4 8
1895-99 4 8 12 0 5 9
1900-04 4 8 13 1 5 9
1905-09 4 8 13 2 5 10
1910-14 4 9 14 2 6 12
1915-19 5 9 14 2 7 12
1920-24 5 11 16 3 8 12
1925-29 6 11 16 3 8 12
1930-34 6 12 16 5 10 14
1935-39 7 12 16 6 11 13
1940-44 8 12 17 8 12 15
194549 9 12 17 8 12 16
1950-54 9 12 16 9 12 15
Panel C: Non-southern born

1880-84 3 8 12 2 7 12
1885-89 3 8 12 3 7 12
1890-94 4 8 13 3 8 12
1895-99 5 8 14 4 8 12
1900-04 6 8 14 4 8 12
1905-09 7 10 15 4 8 13
1910-14 7 11 16 5 9 13
1915-19 8 12 16 5 10 14
1920-24 8 12 16 6 10 14

(Continued on next page)
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Table 8
(Continued)

White Black

10 percentile 50 percentile 90 percentile 10 percentile 50 percentile 90 percentile

1925-29 8 12 16 7 11 14
1930-34 8 12 17 6 11 14
1935-39 9 12 17 8 12 14
194044 10 12 18 9 12 16
194549 11 13 18 10 12 16
1950-54 11 13 17 10 12 16

Notes: The sample includes men only. The figures are based on the IPUMS “higrade” variable.

The number in square brackets refer to the census year from which the data are taken. Southern and non-
southern regions follow census convention.

Source: IPUMS samples [Ruggles et al. (1997)].

southern-born, there was a forty-year racial lag in educational attainment at the bottom
end of the educational distribution. Subsequent convergence (post-1920 birth cohort) at
the 10th percentile was remarkably fast, even though the level of attainment for whites
at that percentile increased markedly (from 5 to 9 years). By the 1950-54 birth cohort,
black and white southern-born men at the 10th percentile had the same level of edu-
cational attainment. The racial gap in the educational distributions was smaller in the
non-South than in the South among the early birth cohorts, but there is some evidence
of widening at each percentile between the 1885-69 and 1910-14 cohorts, followed by
convergence.

2.4. Age-in-grade distributions

An “age-in-grade” distribution shows the age distribution of persons attending school,
conditional on their having completed no more than a specified grade. Today, children
enrolled in elementary school generally take a single school year to complete a grade. If
all children enrolled in the first grade at, say, exactly age 6, and advanced accordingly,
then the age-in-grade distribution for those who had completed only first grade would
be a spike at age 7. However, some children may enter school at a younger age, and
others may enter at an older age. Some children may skip a grade, and others might be
held back. In the presence of such deviations, the age-in-grade distribution will not be
a spike. Even so, if the probability of a deviation from the norm is low, the variance of
age, conditional on grade, should be low as well, and relatively few students should be
“over age” for their grade level.

Tables 9 to 11 show age-in-grade distributions for students who have finished (only)
grades one, four, or eight in 1940, 1960, and 1980. If children enroll in the first grade
by age six or seven, an “over-age” child, conditional on having completed just the first
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Table 9
Age distributions for children attending school, by highest grade completed, 1940

Age Completed Completed Completed Completed Completed Completed
1st grade 1st grade 4th grade 4th grade 8th grade 8th grade
white black white black white black

Panel A: 1940, All states

Under 6 3.9 2.1

6 23.9 18.1

7 42.7 28.0 0.3 0.4

8 20.6 21.9 1.7 2.0

9 5.1 12.2 16.1 8.2
10 1.8 7.8 38.8 17.1
11 0.7 3.8 23.5 17.4 0.5 1.2
12 0.4 2.4 10.4 17.3 3.1 33
13 1.3 4.6 12.7 16.5 10.3
14 1.1 2.2 10.8 36.6 24.2
15 0.4 0.9 5.6 24.2 20.3
16 0.2 0.4 4.0 10.1 19.6
Over 16 4.5 8.7 19.9
Panel B: 1940, Southern states
Under 6 1.3 1.6

6 19.7 16.5

7 38.8 26.1 0.3 0.4

8 24.9 22.7 1.5 1.7

9 8.1 13.1 12.4 5.9
10 3.8 8.8 30.7 14.1
11 1.5 4.3 23.8 16.0 0.5 0.9
12 1.0 2.8 14.6 18.4 2.4 3.0
13 0.3 1.4 7.9 14.5 14.9 9.1
14 0.3 1.3 4.7 12.6 31.5 20.8
15 0.5 2.0 6.5 25.9 18.7
16 0.2 1.0 4.7 13.5 21.7
Over 16 1.1 5.2 10.9 24.7
Panel C: 1940, Non-southern states
Under 6 5.1 5.4

6 25.8 27.5

7 44.5 394 0.2 0.2

8 18.6 17.2 1.8 3.7

9 3.7 6.7 17.8 18.6

10 0.9 1.7 42.5 30.6 0.2
11 0.3 0.9 23.4 24.1 0.5 1.8
12 0.1 8.5 12.1 32 3.8
13 0.5 3.1 4.5 16.9 12.1
14 1.1 2.6 37.9 29.4
15 0.4 1.4 23.8 22.7
16 0.5 9.3 16.6
Over 16 8.2 12.7

Notes: Very small figures (less than 0.2 percent) are not shown, and so the figures do not necessarily sum to
exactly 100 within columns. The figures represent the age distribution of students (that is, those who have
attended school during the census year) who have completed (only) a particular grade level.

Sources: IPUMS [Ruggles et al. (1997)].
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Table 10
Age distributions for children attending school, by highest grade completed, 1960

Age Completed Completed Completed Completed Completed Completed
1st grade 1st grade 4th grade 4th grade 8th grade 8th grade
white black white black white black

Panel A: 1960, All states

Under 6 0.5 1.2

6 4.7 9.3

7 55.6 45.0

8 32.5 29.8 0.3 0.7

9 43 9.5 3.0 5.8
10 0.9 2.6 53.0 39.2
11 0.2 0.9 33.7 30.7 0.4
12 0.4 6.7 12.5 0.7 1.7
13 1.9 5.7 4.9 8.1
14 0.5 1.9 50.6 32.3
15 0.3 1.1 31.2 30.6
16 0.2 0.4 7.6 14.5
Over 16 0.5 1.8 4.9 12.4
Panel B: 1960, Southern states
Under 6 0.5 1.1

6 4.1 7.9

7 48.6 40.1

8 36.3 32.9 0.3 0.6

9 6.7 11.2 2.3 4.5
10 1.9 3.5 449 35.3

11 0.6 1.2 36.8 30.6 0.4
12 0.2 0.6 9.5 14.5 0.6 1.3
13 3.6 7.1 4.2 7.2
14 1.1 2.7 42.5 29.6
15 0.5 1.6 34.7 31.2
16 0.2 0.6 10.6 16.0
Over 16 0.7 2.3 7.3 14.4
Panel C: 1960, Non-southern states
Under 6 0.4 1.3

6 5.0 11.8

7 58.4 53.9 0.4

8 31.1 24.2 0.3 1.0

9 34 6.3 3.3 7.9
10 0.5 1.0 56.2 45.9
11 0.2 32.5 30.8 0.5
12 5.5 9.1 0.8 2.4
13 1.1 3.2 5.2 9.8
14 0.2 0.5 53.6 37.2
15 0.3 29.8 29.5
16 6.5 11.6
Over 16 4.0 9.0

Notes: Very small figures (less than 0.2 percent) are not shown, and so the figures do not necessarily sum
to exactly 100 within columns. Figures represent the age distribution of students (that is, those who have
attended school during the census year) who have completed (only) a particular grade level.

Sources: IPUMS [Ruggles et al. (1997)].
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Table 11
Age distributions for children attending school, by highest grade completed, 1980
Age Completed Completed Completed Completed Completed Completed
1st grade 1st grade 4th grade 4th grade 8th grade 8th grade
white black white black white black
Panel A: 1980, All states
Under 6 0.2 0.5
6 1.9 5.4
7 47.7 47.6
8 43.5 38.0 0.2 0.6
9 5.7 7.2 1.7 4.7
10 0.5 0.9 49.5 47.7
11 42.1 36.7
12 5.6 8.2 0.2 0.3
13 0.6 1.4 1.6 2.9
14 0.3 46.6 39.5
15 41.9 38.4
16 6.8 11.8
Over 16 2.9 7.0
Panel B: 1980, Southern states
Under 6 0.2 0.5
6 1.9 4.0
7 46.5 44.9
8 43.4 40.3 0.2 0.4
9 6.9 9.1 1.7 3.9
10 0.8 0.9 48.2 45.0
11 41.9 38.4
12 6.6 9.7 0.2 0.3
13 1.0 1.8 1.4 2.5
14 0.3 0.3 44.2 36.8
15 0.3 41.5 39.2
16 8.9 12.9
Over 16 3.8 8.3
Panel C: 1980, Non-southern states
Under 6 0.2 0.6
6 1.9 6.9
7 48.3 50.6
8 43.6 35.4 0.7
9 5.2 5.0 1.6 5.5
10 0.4 0.8 50.0 50.6
11 42.3 35.0
12 5.2 6.5 0.2 0.4
13 0.5 1.1 1.7 3.3
14 0.3 47.6 42.4
15 42.1 37.6
16 5.9 10.7
Over 16 2.5 5.6

Notes: Very small figures (less than 0.2 percent) are not shown, and so the figures do not necessarily sum
to exactly 100 within columns. Figures represent the age distribution of students (that is, those who have
attended school during the census year) who have completed (only) a particular grade level.
Sources: IPUMS [Ruggles et al. (1997)].
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grade, will be age nine or older. At the national level in 1940 (Table 9, panel A), ap-
proximately 70 percent of black children in 1940 who were enrolled in school and
had completed the first grade were age eight or younger. This percentage was consid-
erably below the corresponding figure for white children (91 percent), indicating that
a relatively high proportion of black children (30 percent) were “over-age”. In part,
this reflects the relatively high proportion of “over-age” children in the South for both
whites and blacks (see panel B), combined with the regional concentration of blacks in
the South. But even within the South, black children were more likely than whites to be
“over-age” in 1940.

The racial gaps in the age-in-grade distributions can be traced to two proximate
causes: racial differences in starting age and racial differences in progress through
grades. Data on school attendance rates (reviewed above) suggest that the first proxi-
mate cause was important: black children at age 5 or 6 were less likely to be enrolled in
school than white children. At mid-century, this appears to be due to the concentration
of blacks in the South, where 5 and 6 year olds (both white and black) were much less
likely to be in school than children elsewhere in the country. The second factor (the rate
of progress through grades) cannot be documented directly in the census data. However,
if black children simply delayed entry into the first grade until no later than age eight
or nine, but otherwise completed the first grade in a single school year, all would have
completed the first grade by age ten, but this clearly was not the case in 1940.

Delay in entering in the first grade coupled with slow progress through subsequent
grades compounded the extent to which black children were “over age” for their grade
at higher levels of educational attainment. Consider the columns for students who had
finished fourth grade in Table 9. A child entering the first grade by age seven and
progressing normally through the fourth grade would be age 11. Yet, in 1940, approx-
imately 55 percent of black students who had completed at most the fourth grade were
age 12 or older, compared to 19 percent of whites. Fully 25 percent of black students
were age 14 or older, compared to 5 percent of white children.

Because the 1940 census was the first to collect information on educational attain-
ment, national level evidence cannot be provided prior to 1940. However, data on school
enrollments by grade collected by Welch (1973) suggests that the same phenomenon
(a relatively high proportion of “over age” southern black students) existed prior to
1940."7

By 1960 (documented in Table 10), this phenomenon had been significantly mitigated
at every grade level, though not completely eroded. Only about 15 percent of black
children who had only finished the first grade were above age eight (compared with 30
percent in 1940), and just 23 percent of those who had only finished fourth grade were
above age eleven (compared with 55 percent in 1940).

17 Welch (1973) points out that, assuming a constant rate of entry in the first grade and all students complete
at least the second grade, the ratio of first to second grade enrollment should be one. However, in the South,
this ratio typically was well in excess of unity for black children.
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Comparing Tables 10 and 11, it appears that racial differences in grade completion
continued to narrow between 1960 and 1980, although the gaps were still quantitatively
non-trivial and tended to widen with age. Nationally, in 1980, about 8.5 percent of black
students who had completed only the first grade were older than eight, compared with
6.7 percent of whites; 10.2 percent of blacks who had completed only fourth grade were
older than 11, compared with 6.6 percent of whites.!® The age distribution’s right tail
was noticeably fatter among black eighth grade finishers than among whites in both the
South and the non-South. Nationally, 18.8 percent of black students who had finished
only the eighth grade were 16 or older compared with only 9.7 percent of whites. By
1980, it seems highly likely that racial differences in grade repetition drove the relatively
wide racial difference in “over age” eighth-grade completers, as compared with first or
fourth grade finishers.

2.5. The quality of schooling

By “quality of schooling” we refer to conventionally measured educational inputs like
the expenditures per pupil, the teacher—pupil ratio, the length of the school year, and
similar indicators. We recognize that contemporary research lacks consensus on whether
such measures constitute true indicators of school quality, and that studies of “educa-
tional production functions” are fraught with methodological problems. As severe as
these problems are with contemporary data, they are worse with historical data. Nev-
ertheless, we believe that examining data on school inputs is useful because the racial
gaps are strikingly large — so large that, on a priori grounds, it seems that they must
have influenced school performance and may have influenced long-run labor market
outcomes [see Ashenfelter, Collins and Yoon (2006)].

Modern studies of racial differences in school characteristics are based on samples
that identify the race of the student and school-level characteristics. Although archival
evidence of this type exists, it has yet to be systematically examined by economic his-
torians. Most studies have been based on the published reports of state superintendents
of education, which pertain to public schools. Such reports provide no direct evidence
on racial differences unless the data in them are so reported. Typically, the only states
that reported information separately by race were states that operated legally segregated
schools; that is, states in the South.

Table 12, taken from Margo (1990), provides a representative sample of this evidence
[for additional data see Welch (1973), Card and Krueger (1992), and Donohue, Heck-
man and Todd (2002)]. In 1890, the first year shown, black children in some southern
states, such as Alabama, received school resources on a per pupil basis that were in
rough equivalence to those received by whites. In other states, such as Florida or Mary-
land, spending per black pupil was considerably lower than spending per white pupil.

I8 The text figures do not correspond exactly to those in the table because the table omits entries that are very
small to conserve space.
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Table 12
Racial differences in school quality in the south 1890-1950

Ca. 1890 Ca. 1910 Ca. 1935 Ca. 1950

Panel A: Black/white ratio of per pupil spending on instruction

Alabama 0.99 0.31 0.33 0.76
Arkansas - 0.42 0.45 0.62
Delaware - 0.75 1.00 0.87
Florida 0.49 0.28 0.41 0.8
Georgia 0.29 0.27 0.68
Louisiana 0.50 0.17 0.27 0.62
Maryland 0.65 0.59 0.78 0.95
Mississippi 0.50 0.28 0.23 0.31
North Carolina 1.01 0.54 0.64 0.93
South Carolina - 0.19 0.28 0.64
Tennessee 0.67 0.57 0.69
Texas - 0.63 0.50 0.83
Virginia 0.69 0.42 0.52 0.88
Panel B: Black/white ratio of average class size

Alabama 1.27 1.45 1.41 1.14
Arkansas 1.08 1.31 1.29 1.20
Florida 1.55 2.00 1.15 1.09
Louisiana 1.74 1.66 1.62 1.24
Mississippi 1.49 2.11 1.39 1.29
North Carolina 0.92 1.22 0.94 1.10
South Carolina 1.92 1.87 1.34 1.10
Tennessee 0.93 1.11 1.20 1.10
Virginia 1.45 1.30 1.03 1.11
Panel C: White — black difference in days of school in academic year

Alabama -5 34 17 —1
Florida 0 21 6 0
Louisiana -3 78 47 2
Mississippi —6 10 26 22
North Carolina -2 11 0 0
South Carolina - 42 46 6
Virginia -9 15 5 0

Notes: Per pupil expenditures reflect teachers’ salaries per student in average daily attendance in public
schools. Class size data are based on average daily attendance relative to the number of teachers. “Days
of school” data are based on elementary and secondary public schools. See Margo (1990) for more detailed
descriptions of the sources and methods of compilation.

Source: Margo (1990).

Most whites, however, did not live in the South, unlike most blacks, and the South was
an educational laggard. A proper national average for 1890 would unquestionably show
that, relative to schools attended by the typical white child, the school attended by the
typical black child was woefully under-financed.
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In an absolute sense, per pupil spending in the black schools was low circa 1890
in part because teacher salaries (black or white) were low in the South. Low teacher
salaries in the South partly reflected the poor educational qualifications of Southern
teachers [Margo (1984a, 1984b)] and partly reflected the relatively low wages southern-
ers earned in most occupations [Margo (2004)].

Teacher’s pay was not the only problem, however. Class sizes were generally larger in
the black schools (see panel B), and by 1910, the length of the school year for southern
black students was shorter than for southern whites (see panel C).

Between 1890 and 1910, the level of real per pupil spending in southern black schools
appears to have been flat on average, with some states declining and others, such as Al-
abama, rising slightly. Relative to the white schools, however, the trend in expenditures
was unmistakably downward. Over the same period, relative class sizes for black stu-
dents increased, and wide gaps opened in the number of days of school per term. The
failure of southern schools to live up to the “equal” part of “separate but equal” was
glaring by 1910.

From 1910 to 1935, black children in most southern states experienced increases in
the absolute level of real spending per pupil, reflecting rising school terms and teacher
salaries, and falling class sizes. In some states these increases were sufficient to raise the
black-to-white spending ratio, but in other states, such as Tennessee and Texas, the ratio
of spending declined. There is evidence of some racial convergence in these measures
of school quality in some states between 1910 and 1935, but the record is mixed and the
convergence is not strong.

After 1935, however, racial convergence in rough measures of school quality was
strong. Moreover, in general, southern schools were improving relative to non-southern
schools over the same period, resulting in a decline in regional disparities in school
spending [Goldin and Margo (1992)]. In absolute terms, there was more racial equality
in the distribution of school resources within the South, and between the South and
the rest of the nation, on the eve of the Supreme Court’s historic decision in Brown
v. Board of Education, than in the previous half-century. Although the convergence of
school resources began at least 20 years before the Brown decision, the NAACP’s legal
campaign certainly helped raise teachers’ salaries in this period and may have induced
southern districts to raise the quality of black schools in an effort to head off a direct
legal challenge to school segregation. That is, the rapid improvements in relative quality
predate Brown, but may have been driven by the threat of a Brown-like decision.

2.6. Desegregation

The NAACP began a legal campaign against inequities in pubic schooling in the early
1930s [Kluger (1976), Tushnet (1987)], starting with teacher salary and graduate school
admissions cases, culminating in the Brown v. Board case, and continuing thereafter. In
1956, southern congressmen signed the “Southern Manifesto”, denouncing the Brown
decision as an “unwarranted exercise of power by the Court”. They pledged to resist
school desegregation by all legal means. A landmark event in the Civil Rights Move-
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ment occurred when members of the Army’s 101st Airborne Division escorted nine
black students into Little Rock’s Central High School. A full five years after Little Rock,
however, less than one percent of southern black students attended school with whites
[Southern Education Reporting Service (1965)]. In a notorious manifestation of “mas-
sive resistance”, Prince Edward County in Virginia closed its public schools from 1959
to 1964 to forestall racial integration [Murrell (1998)].

Ten years after Brown, the Civil Rights Act of 1964, the Elementary and Secondary
Education Act of 1965, and a series of federal court orders pushed large-scale deseg-
regation forward in the South [Orfield (1969)]. Desegregation plans were ordered and
implemented in cities outside the South as well. Boozer, Krueger and Wolkon (1992)
and Ashenfelter, Collins and Yoon (2006) use the National Survey of Black Americans,
first taken in 1979-80, to document changes in the prevalence of racially segregated
schooling. The portrait of change is very clear. Up to around the 1948 birth cohort, it was
rare for southern blacks, particularly those in the Deep South, to have attended school
with whites. By the 1953 birth cohort, however, the vast majority of southern blacks
had not attended all black high schools. Over the same period, a relatively consistent
and low proportion of non-southern black respondents reported attending all black high
schools.

Orfield (1983), Welch and Light (1987), Reber (2003) and Clotfelter (2004) describe
and analyze trends in the degree of school segregation since the 1960s. A key finding,
highlighted by Reber (2003) and Clotfelter (2004), is that, although desegregation plans
substantially increased black students’ “exposure” to white students, this effect was
partially undermined by white migration to areas outside the range of desegregation
plans and by white enrollment in private schools.

3. Race and the returns to schooling: Historical evidence

Our model of schooling (presented in Section 4) presumes that the returns to schooling
were an important determinant of schooling decisions, and therefore racial differences
in the returns would influence racial differences in educational attainment. Our focus
here is primarily on the period before World War Two. Racial differences in the returns
to schooling since 1940 have been the subject of intensive study by labor economists
[see, for example, Smith and Welch (1989), Donohue and Heckman (1991), and Card
and Krueger (1992)]. These studies, which are based primarily on earnings data from
the census and Current Population Survey, generally find that the returns to schooling
were initially lower for blacks than for whites, but that racial differences in the returns
converged over time. Some of the timing in the convergence in returns suggests that
improvements in the relative quality of schools attended by blacks may have been an
important causal factor, but other factors, notably increases in the demand for educated
black labor resulting from anti-discrimination legislation, were also important [Card
and Krueger (1992), Donohue and Heckman (1991)].
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Documenting racial differences in the returns to schooling prior to 1940 is difficult
because no large samples containing information on race, earnings, and schooling exist
prior to the 1940 census. The pre-1940 censuses do contain race-specific information
on occupations, and “occupational status” can be indexed in these data by assigning
a numerical score to each occupation. Typically these numerical scores are based on
mean or median income in the occupation in a particular year. Smith (1984) is the first
paper to examine long-term racial trends in occupational status in this manner. Smith’s
numerical scores were based on race-specific and occupation-specific average income in
the 1970 census. Using these scores and the occupational tables in the published census
volumes, he produced estimates of the black—white ratio of occupational status by birth
cohort for the census years 1890 to 1980.

Smith’s work produced two basic findings. First, in the aggregate, the black—white
status ratio for men increased only slightly from 1890 to 1940 but then rose sharply
from 1940 to 1980. Second, the ratio was generally constant within cohorts as cohorts
aged. It follows that the replacement of low status, older, black cohorts by higher status,
younger, black cohorts was an important mechanism behind the long term rise in the
aggregate status ratio. Because the same process was at work in narrowing the racial
gap in schooling, it is natural to hypothesize that the two convergence trends — schooling
and status — are related. Moreover, the slow pace of convergence in occupational status
prior to World War Two, according to this conjecture, may be related to the continued
wide racial gap in years of schooling for cohorts born in the late nineteenth and early
twentieth century, and to the apparent decline in the relative quality of black schools
in the South at roughly the same time. A regression of the black—white status ratio on
the racial difference (white — black) educational attainment does produce a negative and
statistically significant coefficient, implying that convergence in years of schooling and
in occupational status were positively correlated. However, the regression is not very
robust to minor modifications in the specification, which suggests that an aggregate
time-series approach may not be the best way to investigate these issues [Margo (1990)].

Another approach is to use the IPUMS samples to estimate regressions of occupa-
tional status. For the pre-1940 censuses these regressions cannot reveal the returns to
an additional year of schooling, because data on years of schooling were not reported.
But the regressions can gauge the returns to literacy. The IPUMS samples come with
a ready-made measure of occupational status based on occupation-specific median in-
come in the 1950 census. The IPUMS measure has been used by other scholars, but
for our purposes it suffers from several deficiencies. In particular, it does not use race-
specific or sex-specific values, nor does it reflect regional differences in income. In its
place, we constructed our own measure of occupational status based on median total in-
come for males reported in the 1960 IPUMS sample, partitioned by occupation, region,
and race.'”

19 we assign scores based on median total incomes for men in three-digit occupational codes, in four regions
(Northeast, Midwest, South, and West), and by two race categories (white and non-white).
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Table 13
The returns to literacy, by race and region of residence, 1870-1920

1870 1880 1900 1910 1920
National
White 0.160 0.133 0.169 0.171 0.188
(0.004) (0.004) (0.005) (0.005) (0.004)
[8.074] [8.086] [8.176] [8.212] [8.313]
Black 0.109 0.067 0.119 0.138 0.118
(0.008) (0.009) (0.010) (0.010) (0.008)
[7.007] [7.089] [7.135] [7.138] [7.318]
South
White 0.175 0.150 0.202 0.243 0.286
(0.008) (0.007) (0.010) (0.011) (0.008)
[7.655] [7.656] [7.736] [7.789] [7.972]
Black 0.117 0.066 0.120 0.133 0.113
(0.008) (0.009) (0.011) (0.011) (0.008)
[6.915] [6.997] [7.019] [7.008] [7.111]
Non-South
White 0.112 0.085 0.119 0.111 0.118
(0.005) (0.005) (0.006) (0.006) (0.004)
[8.196] [8.218] [8.309] [8.345] [8.413]
Black 0.057 0.031 0.024 0.039 0.004
(0.020) (0.024) (0.027) (0.032) (0.014)
[7.840] [7.875] [8.055] [8.020] [8.165]

Notes: Each coefficient in the table is from a separate regression of log occupational status on a quartic in
age, region dummies (when multiple regions are included), central city and suburban residence dummies, and
dummies for inter-regional and international migrants using samples of male workers. Unpaid family farm
workers are excluded. The occupational status index is based on the median total income in 1960 for men
by race, region (Northeast, Midwest, South, West), and three-digit occupation cells. Standard errors are in
parentheses. Mean values of dependent variable (log occupational status) are in square brackets.

Source: Computed from IPUMS samples [Ruggles et al. (1997)].

We estimate regressions in which the dependent variable is the log of occupational
status, and the independent variables are a fourth-order polynomial in age, and dummies
for literacy, inter-regional migrants, foreign birth, metropolitan residence (central city
and suburb dummies), and region of residence (Midwest, South, and West dummies).
We used the 1870, 1880, 1900, 1910, and 1920 IPUMS to estimate separate regressions
for blacks and whites, first with national samples, and then separately for the South and
non-South.

Table 13 reports the coefficients on the literacy variable. Several features of the re-
sults are noteworthy. First, the returns to literacy were positive in the South for both
whites and blacks, but the black coefficients are roughly half the size of the white co-
efficients. The lower returns to literacy among blacks may reflect discrimination in the
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labor market, although other explanations are possible.”’ Second, among whites, the
returns to literacy were considerably higher in the South than outside the region. The
regional difference in the returns to literacy is consistent with other evidence showing
that the skill premium was higher in the South than in the non-South. Among blacks,
the returns to literacy outside the South appear to be relatively small.

Third, the mean values (in square brackets) indicate that there was a large gap in
occupational status between the South and non-South, in all years, for both races. This
gap reflects differences in the occupational structure, to be sure, but it also reflects the
fact that, in the immediate aftermath of the Civil War, wages in the South declined
sharply relative to the non-South, and a substantial wage gap remained in place well into
the 20th century. The existence of a regional wage gap suggests there were potentially
substantial economic gains to migrating from the South in the early twentieth century.?!
Margo (1990) shows that better educated southern blacks (and whites) were more likely
to leave the South [also see Vigdor (2002)]. Margo (1990) also specifies and estimates a
migration model using 1940 data that allows for unobservable factors to influence both
the migration decision and the returns to migration from the South.

4. A model of educational attainment

In this section we sketch a simple model of schooling choice that we use to interpret the
historical facts presented in the preceding tables. A household in our model consists of
a parent and a child. Parental utility is defined over the household’s current consump-
tion (C) and the child’s future consumption, which depends on the child’s earnings, E,
and any transfers from the parent to child, X:

U=V(C)+8E +X).

The budget constraint is:

C+yX=Y+wT-35).

Here, Y is the income of the adult, w is the marginal product of the child, and y =
1/(1 4 r). The parent decides how much of the child’s time endowment T is to be
allocated towards production of the consumption good versus schooling.

20 For example, the average gap in years of schooling between literate and illiterate whites was larger than
the analogous gap between literate and illiterate blacks. This alone could result in a higher measured returns
to literacy among whites.

21 Collins (1997) finds that the prevalence of European migrants in non-southern industrial centers tended to
dampen the flow of black migrants out of the South, especially before the arrival of immigration restrictions
in the 1920s.

22 These transfers can be thought of as “savings” in the current period, which are transferred to the child in
the future and which the child can then use towards consumption.
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We assume that £ = E(S, g, Y), where g measures the “quality” of schooling. The
first derivatives of the earnings function are positive, second derivatives are negative,
and the cross-partials are positive. This specification of the earnings function can be
rationalized as follows. Let H represent the child’s “human capital”, and let E = E(H).
Alsolet H = H(s, g, Y). H, in other words, is an educational production function. The
parameter § is the marginal utility (to the parent) of the child’s future consumption.
The presumption is that § < 1; that is, the parent subjectively discounts these earnings
relative to current consumption.

The parent maximizes the utility function with respect to S and X. The first-order
conditions are:

wV' = §E;,

Vi =68/y.
These two conditions can be combined
w=yE;

According to this condition the parent allocates the child’s time to equate the marginal
cost of schooling (w) to the marginal benefits (y Ey).

Several features of this first-order condition are important to our narrative. First, there
will be an interior solution if y Eg(0) > w. We think of E;(0) as the marginal returns
to going to school for a minimal amount of time, which is the amount of schooling
necessary to just become literate. The idea is that E(0) in the past was very high.
Unless y was very close to or equal to zero, a parent would generally desire that the
child go to school long enough to become literate. The data at hand do not really us to
estimate the marginal returns, but we can estimate the average returns (see below).

Second, the likelihood of an interior solution, and the value of s if s is positive, is
decreasing in w, holding other exogenous variables in the model constant. In particular,
changes over time that reduced the value of child labor relative to the value of adult
labor lead to increases in schooling.

Third, increases in factors complementary to s in the production of E — that is, ¥
and ¢ in the model — will also increase s under the assumptions of the model. Although
Y is defined to be the parent’s income in the model, in general Y can be thought of as
any “family background” variable that is complementary to s in the production of E.
Increases in school quality are also associated with increases in S. Further, it is intu-
itively clear that we could introduce another argument Z in the E function such that, as
long as E;, > 0, then dS/dZ > 0. Positive shifts in Z can be thought of as factors that
increase the relative demand for educated labor in general, or educated black labor in
particular.

The model treats g as exogenous. We could, however, specify a political process in
which black (and other) parents participate and through which ¢ is determined. Changes
in the price of ¢ would influence the optimal level of school quality, as would changes
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in the political process that make it easier or more difficult for a particular population
group to influence the outcome (see our discussion of disenfranchisement in the next
section).??

5. Applying the model: An analytic narrative

Since emancipation, African Americans have significantly increased their schooling lev-
els relative to whites. The data from the 1870 census indicate that school attendance
rates of black children were very low and rates of adult illiteracy were very high in the
immediate aftermath of the Civil War. However, over the next two decades, black school
attendance rates increased substantially, as did literacy, and the process of convergence
was underway.

Black children emerged from slavery with essentially no exposure to formal school-
ing. According to our model, as long as the marginal returns to schooling at the initial
level (zero) exceeded the marginal cost, black parents would desire to send their chil-
dren to school. Several pieces of evidence lead us to contend that the marginal returns
to schooling were positive for black children during the early post-bellum period. Wage
data indicate a substantial premium for educated, white-collar labor circa 1860 [Margo
(2000)]. More on point, a previous section documented that, in 1870 and 1880, literate
adult blacks held jobs that, on average, had higher earnings than jobs held by illiter-
ate adult blacks, and that these returns were higher in the South than elsewhere in the
country. Further, for blacks born in the South, literacy facilitated migration to the North,
where wages were higher than in the South [Margo (1990, 2004), Vigdor (2002)].

The adjustment from the initial disequilibrium could not have taken place immedi-
ately, however. Adult blacks emerged from slavery with little in the way of physical
wealth and few marketable skills, and they worked in a regional economy where wages
were low and capital markets were thin. Factors complementary to the production of
human capital — Y and g — were low, if not non-existent, for most black children in the
immediate aftermath of the War, and this is reflected in the low rates of black school
attendance in 1870.

In fact, the large upward adjustment in schooling would have not have taken place
— or rather, would only have taken place with substantial out-migration — had edu-
cational expansion not occurred in the South in the 1870s. Some schools for black
children were established, often by ex-slaves themselves, in occupied areas of the

23 The model can also accommodate government intervention that specifies a minimum level of S. At the
minimum level of S, the demand for S (the E) function becomes horizontal. If this occurs above w, there is no
effect on S. If this occurs below the current value of w, parents will increase the level of S. Relevant historical
examples of such interventions are child labor and compulsory schooling laws. Margo (1990, Chapter 2)
presents some evidence that the passage of compulsory laws raised black attendance rates in the South, but
the magnitude of the effect was small.
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Confederacy during the War. The effort expanded after the Emancipation Procla-
mation and the establishment of the Freedmen’s Bureau in 1865 [Butchart (1980),
Morris (1981)]. White teachers from the North, many of them women, were involved
in the initial effort to expand educational opportunities in the South [Jones (1980)]. To
an extent that surprised contemporaries, former slaves, many whom were barely literate
themselves, also contributed to the effort [Anderson (1988)]. Black teachers from the
North also went South to assist. According to one recent estimate, slightly more than
10 percent of the Freedmen’s Bureau teachers were black [Butchart (1988)]. However,
Reconstruction (1866—1877) was the true the catalyst for the establishment of black
schools by state governments in the South. During the Reconstruction period, blacks
enjoyed some measure of political clout, and this clout helped secure fundamental civil
rights legislation and provisions in state constitutions that guaranteed black access to
public schools [see, in particular, Anderson (1987)]. As we described earlier, rates of
black school attendance jumped markedly between 1870 and 1880, and it is doubtful
this would have happened without the Reconstruction period’s institutional changes.

Despite the provision of public schools in the South beginning in the 1870s, the con-
straints on black educational advance were severe. Although black wealth and incomes
had begun to converge slowly on white wealth and incomes [Higgs (1982), Margo
(1984a, 1984b), Smith (1984)], black parents were still poor and poorly educated, and
their children’s schooling suffered for it. The South’s emphasis on cotton agriculture
was another important factor. The productivity of child labor was relatively high in cot-
ton. As a result, schools in cotton counties (black and white) were open fewer days per
year than elsewhere to accommodate seasonal demands for child labor.

Reconstruction ended in 1877. Although blacks continued to vote in some states,
their political clout was on the wane. Beginning in the 1880s, the states of the for-
mer Confederacy passed legislation and amended state constitutions for the purpose
of disenfranchising black voters [Kousser (1974)]. These “legal” measures were sup-
plemented by extra-legal ones, including violence, intimidation, and outright electoral
fraud. The disenfranchisement movement was highly effective. In Louisiana, for exam-
ple, slightly more than fifty percent of the electorate was black in 1890, but by 1910,
less than 0.1 percent was black [Margo (1982)].

Disenfranchisement was accompanied by changes in school finance. In the late nine-
teenth century, prior to disenfranchisement, public schools in the South were often
financed solely at the state level, deriving revenue from state-levied property, poll,
and other taxes. School funds were typically allocated to counties on the basis of the
school-age population. Whites living in heavily black counties resisted efforts to levy
local property taxes because they feared that the bulk of these taxes would go to the
black schools. After disenfranchisement, white-dominated school boards began using
state school funds that had been allocated on the basis of the size of the black pop-
ulation for use in the white schools. As one school superintendent remarked at the
time “we use their money ... colored people are mighty profitable to us.” Opposition
to local taxes abated, and whites in predominantly white counties began levying local
property taxes to improve their own schools. The upshot of all these changes was de-
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terioration in the relative (black/white) quality of schools attended by black children in
the period between 1890 and 1910 [Bond (1934, 1939), Harlan (1958), Smith (1973),
Kousser (1980a), Margo (1982), Pritchett (1985, 1989), Walters, James and McCam-
mon (1997)].

At the federal level, de jure segregation received constitutional protection with the
Supreme Court’s decision in Plessy v. Ferguson [Lofgren (1987)]. Plessy, however,
required that accommodations (including schools) be “equal” if they were legally “sep-
arate”. Another decision, Cummins v. Georgia in 1898, demonstrated just how limited in
law this protection really was [Kousser (1980b)]. In Cummins, the Supreme Court ruled
that, in effect, a Georgia school board was not required under the separate-but-equal
doctrine to open up a public high school for black children who wished to attend. If a
black child wished to attend high school and happened to grow up in a county without
one, then either the child or his family would have to bear the costs of migrating to a
place that did have a black high school.

Economic historians have investigated whether violations of the equal part of the
separate-but-equal doctrine hampered the educational progress of southern black chil-
dren. Using child-level data from the 1900 census, Margo (1987) regresses months
of school attendance on family attributes and county-level school and labor market
characteristics. According to his regressions, equalizing black and white school char-
acteristics at the sample means would have reduced the racial gap in months of school
attendance by nearly half. This effect, as large as it is, was dwarfed by the impact
of racial differences in family background factors, as measured by occupational sta-
tus and adult literacy. Moehling (2004) reports similar findings with regard to school
characteristics [see also Walters, James and McCammon (1990), Walters and James
(1992), and Walters and Briggs (1993), for additional studies of racial differences in
school enrollment in the early twentieth century South]. Moehling also shows that the
schooling of southern black children in the early twentieth century was hampered by
a family background factor not considered by Margo — a higher rate of single parent-
hood.

Other studies have examined the effects of separate-but-equal on racial differences
in literacy rates and test scores. Margo (1986a) studies county-level literacy rates in
Alabama from 1920 to 1940. He regresses the literacy rate (for 7 to 20 year olds) on
the average daily attendance rate in grades one through six, the length of the school
year in days, expenditure per pupil per day, the value of school capital per pupil,
and the percentage of one-teacher schools. He also includes two family background
variables: per capita income and the percentage of families owning their homes. Ran-
dom effects estimates suggest that expenditures per pupil per day were significant
determinants of literacy rates for both races, but the coefficients from fixed effects
specifications are small and statistically insignificant. However, both the random and
fixed effects estimates indicate that the length of the school year mattered, both eco-
nomically and statistically. Margo (1986a) argues that equalizing school-term lengths
would have narrowed the racial gap in literacy, especially in 1920 and 1930. For ex-
ample, the black fixed effects coefficient implies that equalizing school terms would
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cut the literacy gap by about 4 percentage points (out of a total gap of 20 points)
in 1920. By 1940, however, the average length of the black school year was similar
to that of the white school year, and county-level variation had narrowed consider-
ably.

Fishback and Baskin (1991) examine child literacy in Georgia in 1910. They model
child literacy as a function of current school inputs in the county of residence, measured
by the value of school capital per child, expenditures on teacher salaries per pupil per
day, and the length of term. Additional explanatory variables include the child’s age,
gender, race, and labor force status, the household head’s literacy, age, and occupational
status, and (if the head’s spouse is present) spouse’s age and literacy. The basic results
are similar to Margo’s. School inputs have positive coefficients, but only length of term
is statistically significant.

Like Margo, Fishback and Baskin include a decomposition analysis of literacy rates.
Equalizing all school inputs would narrow the gap in literacy by about 40 percent, about
half of which can be attributed to the impact of the length of the school year. Variations
in the value of the school capital stock per pupil were unimportant, perhaps because
they really were (the interpretation favored by Fishback and Baskin), or perhaps because
of measurement error. Also as in Margo (1987), Fishback and Baskin find that family
background variables, particularly adult literacy, were critical determinants of children’s
educational outcomes. Equalizing adult literacy rates of both head and spouse, all else
equal, would have cut the literacy gap among children nearly in half. Like Moehling
(2004), Fishback and Baskin also find that an absent spouse was associated with lower
child literacy.

Orazem (1987) is a unique study of racial differences in test scores in primary schools
in Maryland in the 1920s and 1930s.2* The dependent variable is the “proportion of stu-
dents taking a nationally standardized test of reading skills who meet or exceed the
national norm for the test”. The state department of education published the results of
the test, by race, at the county level for selected years between 1924 and 1938. Orazem
finds that the length of the school year influenced black test scores, controlling for a
variety of other school quality characteristics (e.g., teacher certification, students per
teacher, value of school buildings per student, and so on) and county fixed effects. Based
on the black coefficient estimates, racial disparities in school characteristics could ac-
count for about one-third of the racial gap in the dependent variable.

Orazem also studies racial differences in average daily school attendance rates (as a
proportion of enrollment). In addition to school characteristics, he controls for local eco-
nomic characteristics (e.g., salaries in manufacturing and the value of crop production
per acre). The results suggest that for blacks, school attendance rates were negatively
influenced by class size and the proportion of one-teacher schools, and positively as-
sociated with the proportion of state certified teachers. Based on the black coefficient

24 Data for Baltimore were unavailable.
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estimates, Orazem argues that eliminating school quality differentials would have elim-
inated the racial gap in average daily attendance rates (raising the black rate from 76 to
84 percent of enrollment).

These studies should be viewed cautiously as they are based on relatively crude cross-
section data. It is easy to imagine, for example, that unobservable factors, rather than a
genuine causal link between school characteristics and school outcomes, are driving the
results. Nonetheless, the findings are broadly consistent across the studies, and they sug-
gest that if the equal part of “separate but equal” had been enforced, schooling outcomes
for southern black children would have been better than they actually were. Earlier we
noted that racial convergence in years of schooling appears to have slowed considerably
for cohorts born around the turn of the century. The results of the various studies just
reviewed suggest that some portion of the slowdown in convergence may be attributable
to the violations of Plessy.

While southern school boards appear to have violated the equal part of Plessy, for
the most part, they did not do so completely; that is, separate-but-equal did not usually
mean separate-and-non-existent. To be sure, at higher levels of education, especially
those supplied by state governments, the sheer absence of any facilities for blacks was
a serious problem. But at the elementary level, most southern black children, it seems,
had some access to some sort of public school.

The continued funding of black schools even after disenfranchisement has been called
“Myrdal’s paradox”, after Gunnar Myrdal (1944). Myrdal answered his own question
by asserting that southern whites, despite their racism, believed it would be a violation
of the “American Creed” if blacks were denied basic access to schooling. The fact that
any such violations at the elementary level would have been so obviously unconstitu-
tional surely played a role as well. Another resolution to Myrdal’s paradox emphasizes
economic motives. Freeman (1973) [see also Harris (1985)] suggested that whites were
willing to allocate school funds to blacks if schooling made blacks more productive in
the labor market in specific ways — better field hands, better cooks, better seamstresses
and servants. So-called “industrial education” was a hallmark of the program for black
economic advance advocated by Booker T. Washington. However, at the elementary
level, the curriculum in the black schools seems to have emphasized more basic skills —
literacy, mathematics, and so on — than purely “industrial” skills.

Margo (1991) presents a game-theoretic model of a local government in which the
dominant group (whites) supplies a local public good to a minority group (blacks). The
local public good is funded by the imposition of a lump sum tax on the minority group.
The majority group derives income from capital that it combines with the labor of the
minority group. The minority group, however, is partially mobile across jurisdictions.
In equilibrium, the local government may have some monopoly power and therefore
will tax the minority in excess of the value of any local public service provided to the
minority. However, unless the minority group is completely immobile, some amount of
the public good will be provided to the minority group. Margo (1991) provides some
qualitative and econometric evidence that whites were, indeed, aware of the constraints
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that black geographic mobility placed on their ability to discrimination in the supply of
local public goods, such as schools.

An important corollary of Margo’s argument is that increased black demand for bet-
ter schools could not be totally ignored by local school boards. Even if blacks were
unable to vote at the ballot box, they could, and did, vote with their feet. Nonetheless,
it seems doubtful that the Tiebout-like incentives emphasized by Margo were the sole
factor explaining increases in black school quality that took place prior to Brown and
voting rights legislation in the 1960s. Private philanthropy played an important role in
improving the quality of black schools in the South. Numerous private organizations
were involved in providing philanthropic monies; examples include the Peabody Fund,
the Jeanes Fund, and, especially, the Rosenwald Foundation. Philanthropic dollars were
especially important in the initial establishment of institutions of higher learning for
blacks; see Martin (1981) and Peeps (1981).

One might hypothesize that funds provided by philanthropists might have simply
substituted, in part, for money that might have been spent anyway, and therefore, some
benefits might have flowed indirectly to whites. In an important paper, Donohue, Heck-
man and Todd (2002) demonstrate that philanthropic dollars do not appear to have been
especially fungible in this sense, and thus black children benefited from the efforts of the
philanthropists [see also Strong et al. (2000)]. In terms of our model, improvements in
black school quality financed by philanthropic efforts increased the economic benefits
of black school attendance.

In sum, several factors influenced the pace of convergence in black and white school-
ing levels. In the initial aftermath of the Civil War, the returns to attending school for
even a short time appear to have been substantial. At the same time, school attendance
was facilitated by political changes during Reconstruction that forced southern state
governments to provide education to black children. This combination of demand for
and supply of educational services resulted in an initial period of racial convergence in
schooling. By the late nineteenth century, convergence slowed as political factors again
intervened, this time in the form of disenfranchisement. Disenfranchisement did not
lead to a complete abrogation of black access to elementary schools in the South, but in
general, black schools’ quality lagged far behind that of southern white schools.

Despite the political turn of events, black educational attainment continued to rise,
and the racial gap in attainment started to narrow for cohorts born after 1910. Each
generation of black parents was becoming better educated, and parental education had
a strong, positive influence on children’s education. Moreover, as more blacks left the
South, the costs of migrating from the region declined, and the economic returns to
migration, which was facilitated by schooling, loomed even larger. Ultimately, an edu-
cation was a ticket out of the rural South, a ticket that many black children and parents
sought eagerly.

The 50-year anniversary of the Brown decision has recently passed, accompanied
by much journalistic reflection. Surprisingly, the academic literature contains compar-
atively few econometric efforts to measure the effects of school desegregation on the
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students who were directly affected by the events.”> Early contributions to this liter-
ature include Braddock, Crain and McPartland (1984) and Crain and Strauss (1985).
Braddock, Crain and McPartland (1984) review a group of studies that suggest that de-
segregation had a positive influence on students’ attitudes and eventual matches with
colleges, neighborhoods, and employers. Crain and Strauss (1985), who explore data
from a randomized desegregation program in Hartford, find that black men and women
who attended desegregated schools were more likely to work in white-collar jobs than
other blacks in their same cohort, and that the men in particular attained more educa-
tion.

Boozer, Krueger and Wolkon (1992), who examine the National Survey of Black
Americans, find evidence of a negative link between school segregation and outcomes
in terms of education and earnings. Guryan (2004) studies black high school dropout
rates in the 1970s using census data, and he argues that desegregation caused a two to
three percentage point decline in dropouts. Reber (2004) studies high school enrollment
and graduation rates for black students in Louisiana. It appears that black students’ out-
comes were responsive to changes in school funding that were linked to desegregation
(more so than to changes in exposure to white students). Using census data from 1990,
Ashenfelter, Collins and Yoon (2006) find that southern-born black men who went to
school after large-scale desegregation earned higher incomes than southern-born black
men who went to school before desegregation (relative to northern-born blacks in the
same age cohorts).

These studies cannot clearly identify the channels through which desegregation af-
fected black students’ educational and labor market outcomes, but they are highly
suggestive of a positive influence. Identifying such channels, and assessing the broader
economic implications of school desegregation (for example, for the sorting of fam-
ilies across school districts and long-run trends in school quality) are active areas of
research.

6. Conclusions and suggestions for further research

In the contemporary United States racial differences in schooling receive a great deal
of public and scholarly attention. Without wishing to minimize the on-going impor-
tance of these contemporary differences, our goal has been to place them in historical
perspective. From an historical perspective the most important “stylized fact” is that
since the Civil War, black schooling levels have converged on white schooling levels.
This convergence took place despite formidable barriers to black educational progress
and despite pervasive labor market discrimination that might have reduced incentives to
invest in higher education for much of the period we surveyed here.

25 The rest of this section draws heavily on Ashenfelter, Collins and Yoon (2006). There is a larger literature
on the racial composition of schools and black students’ educational and labor market outcomes in fairly
recent cohorts. See Grogger (1996), Rivkin (2000), or Hanushek, Kain and Rivkin (2002).
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Our approach in this chapter has been deliberately “broad-brushed” and we have
relied very heavily on one source of data, namely the IPUMS. Many features of our
“analytical narrative” could be fleshed out with additional effort. For example, archival
evidence from school records could shed additional light on the impact of the viola-
tions of the equal part of the “separate but equal” doctrine on black school outcomes.
Our analysis has concentrated heavily on the South because this was where most black
children were born and educated, but also because southern states kept separate records
for white and black schools, facilitating the study of racial disparities in resources. The
scope for improving our understanding of black education outside the South is consid-
erable.

We have relied on the [IPUMS samples to provide evidence on the economic returns to
schooling, but by their very nature, these data provide only crude evidence prior to 1940.
Although we are very doubtful of finding large bodies of relevant data, it is possible that
firm-level records may provide some additional evidence.

Perhaps the most promising extension of the work we have discussed here is to other
times and places. Slavery was hardly unique to the United States, and many other coun-
tries have equally brutal histories of racial, ethnic, or religious persecution of minorities.
Sometimes these histories are abruptly interrupted through revolution, invasion, or spon-
taneous political change, but invariably, the different groups start the new era with very
different initial levels of human capital and wealth. How quickly do the groups con-
verge, if at all? Does convergence take place for every one or does it take place only
through a succession of cohorts? Is government policy a force for convergence or a force
for maintaining or exacerbating differences? What are the implications of disparities in
schooling for disparities in other outcomes, such as health, income, and employment?
These questions have motivated the study of the history of racial disparities in schooling
in the United States, and many of the same questions, we believe, should motivate the
documentation and analysis of group disparities in other contexts.?®
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Appendix

Table Al
Illiteracy among whites, by nativity, 1870-1930

1870 1880 1890 1900 1910 1920 1930

Panel A: Everyone, age 10-69

Native-Born 0.119 0.095 - 0.050 0.033 0.021 -
Observations 197,571 250,882 198,567 196,498 583,615
Foreign-Born 0.149 0.121 - 0.116 0.133 0.133 -
Observations 51,163 61,808 46,714 48,832 126,598

All Cohorts 0.125 0.100 0.076 0.063 0.053 0.041 0.024

Observations 248,734 312,690 full count 245,281 245,330 710,213 full count

Panel B: Southern born

All Cohorts 0.255 0.211 - 0.126 0.083 0.054 -
Observations 64,598 73,993 - 54,973 55,076 161,753 -
Panel C: Non-southern born

Native-Born 0.058 0.046 - 0.021 0.014 0.008 -
Observations 132,908 176,806 143,456 140,996 419,938
Foreign-Born 0.149 0.121 - 0.116 0.133 0.133 -
Observations 51,163 61,808 46,714 48,832 126,598

All Cohorts 0.083 0.066 - 0.044 0.044 0.037 -
Observations 184,071 238,614 - 190,170 189,828 546,536 -

Notes: See notes to Table 2.
Sources: See sources for Table 2.
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Abstract

This chapter analyzes the international evidence on the relationship between educational
wage premia and the distribution of personal labor earnings. The aim is to review what
is known about the contribution of differences in relative wages across schooling levels
to the degree of variability, between countries and over time, in the pecuniary returns to
work. Definition and measurement problems are of paramount importance in analyses
of this kind, and so a large part of the chapter is devoted to some of these issues.
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1. Introduction and summary

This chapter analyzes the international evidence on the relationship between educational
wage premia and the distribution of personal labor earnings. The aim is to review what
is known about the contribution of differences in relative wages across schooling levels
to the degree of variability, between countries and over time, in the pecuniary returns to
work. Definition and measurement issues are of paramount importance when trying to
address the seemingly simple question of how much schooling pays off. Hence, a large
part of the chapter is devoted to these issues.

Educational wage premia are typically defined as the percentage difference between
the mean labor earnings of people with different schooling levels. For example, the
college wage premium (or college premium for short) is defined as the percentage differ-
ence between the mean earnings of people with a college degree and the mean earnings
of people with only secondary education completed. Often wage premia are approxi-
mated by logarithmic differences. To ensure robustness to outliers or censoring, mean
earnings are sometimes replaced by median earnings.

The size of educational premia depends on how schooling levels are defined. It also
depends, in a more subtle way, on the time reference for the earnings flow and the way
in which the returns to work are defined. Earnings may be defined on an hourly, weekly,
monthly or annual basis. If weekly, monthly or annual earnings are considered, educa-
tional premia may depend on differences across educational levels in the distribution
of hours worked per unit of time. Educational premia are usually computed excluding
non-wage benefits, such as employer provided health insurance and pension coverage.
They also exclude the effects of education on productivity in self-employment and non-
pecuniary returns such as better health status, efficiency in home production, child care,
etc. We know little about how the inclusion of all these elements may change the struc-
ture of the private returns to schooling.

The distribution of labor earnings is not the same as the distribution of income,
and changes in the distribution of labor earnings do not necessarily and immediately
translate into equivalent changes in the distribution of income. Analyses of the income
distribution typically focus on the distribution of total household income or equalized
total household income (that is, total household income divided by some equivalence
scale). These income concepts differ from personal earnings for two reasons. One is the
role of income earned by other household members. The other is the role of unearned
income. Unearned income is especially important at the bottom and the top of the in-
come distribution. The sources of unearned income also differ in the two tails. At the
bottom, where unemployment or nonemployment are prevalent, a crucial role is played
by transfer income (unemployment benefits, pension income, etc.). At the top, a crucial
role is instead played by property income (mainly income from past savings).

In this chapter I follow the approach of the theory of human capital developed by
Schultz (1961), Becker (1964, 1967), Ben-Porath (1967) and Mincer (1974). This ap-
proach postulates that schooling increases wages by directly increasing a worker’s
productivity. I shall not consider the ability signaling approach introduced by Spence
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(1974), which postulates that education is associated with higher wages because by ac-
quiring higher education a worker signals to firms that she has higher innate ability than
a worker with lower education.! A central difference between the two approaches is the
fact that, in the human capital theory, the schooling choice causes at least part of the
productivity differences among workers, whereas in signaling models, schooling is cor-
related with differences among workers that exist prior to the schooling choice [Weiss
(1995)].

I also distinguish between educational wage premia and returns to schooling. The
latter are a measure of the causal effect of an extra year of schooling on a worker’s
earnings.” The former represent a convenient statistical summary of the observed dif-
ferences in the distribution of earnings across schooling levels, but need not have a
causal interpretation.

I shall focus on three sets of questions:

1. How are workers distributed by schooling level across countries? How did this

distribution change over time?

2. How do educational premia look like across countries, possibly controlling for sex
and age or labor market experience? How did they change over time?

3. What is the role of the differences in educational premia and in the population
distribution by schooling level in explaining the observed differences in the distri-
bution of personal earnings both across countries and over time?

The remainder of this chapter is organized as follow. Section 2 deals with the crucial
issue of comparability of educational attainments and earnings data across countries
and over time, and with the problem of how to specify and interpret the statistical
relationship between earnings and schooling. Section 3 summarizes the available ev-
idence on differences and trends across countries in the educational composition of the
population and the workforce. To help interpret these results, and to guide the discus-
sion of the available empirical evidence, it also presents a simple model of endogenous
schooling choice that somewhat resembles the earlier models of Becker (1964, 1967)
and Ben-Porath (1967). Section 4 looks instead at the evidence on movements in wage
premia over the last 2-3 decades, focusing on differences in time trends across coun-
tries. Finally, Section 5 considers how the differences in the evolution of the educational
composition of the workforce and the wage premia help explain the differences in the
distribution of labor earnings across countries and over time.

2. Measurement and statistical issues

Before addressing the three questions raised in the Introduction, a number of measure-
ment and statistical issues need to be discussed. Measurement issues arise from the fact

I See Chapter 8 by Lange and Topel in this Handbook.
2 See Chapter 7 by Heckman, Lochner and Todd in this Handbook.
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that educational attainments and earnings need not be defined or measured in ways that
are fully consistent across countries and over time, which complicates the task of draw-
ing inferences from the available data. The main statistical issues have to do with the
specification of the statistical model for the relationship between earnings and school-
ing, and the conditions under which this model may be taken to represent the causal
effect of schooling on earnings.

2.1. Comparability of educational attainments

How are educational attainments measured? Can they be compared across countries and
over time? These questions routinely arise when using micro-economic survey data,
where one faces the problem of comparing educational attainments across countries,
or over time for the same country. After the seminal paper of Benhabib and Spiegel
(1994), they have also received considerable attention in the literature on macroeco-
nomic growth, where a key empirical issue is whether the initial differences in the level
of schooling help explain the cross-country differences in GDP growth.

Perhaps the simplest measure of educational attainments is the number of years of
full-time schooling completed. This measure has been criticized on several grounds.
First, by not counting years of part-time study, it underestimates educational attain-
ments. Second, it ignores differences in the curricular content of schooling within a
given country. Third, it takes no account of cross-country differences in educational
systems. Thus, for example, Freeman and Schettkat (2000a) argue that “years of ed-
ucation do not provide a particularly good measure of differences in schooling. ...If
one compares formal schooling, it is necessary to go beyond years of schooling and
establish some form of equivalence between . .. educational attainments”.

Comparative work on educational attainments and educational wage premia is largely
based on the International Standard Classification of Education (ISCED), which was
designed by the UNESCO in the early 1970’s to serve “as an instrument suitable for
assembling, compiling and presenting statistics of education both within individual
countries and internationally” [UNESCO (1997)].

The present version of the classification, known as ISCED 1997, was approved by
the UNESCO in 1997. Educational programs are cross-classified along two dimensions:
level and field of education. The concept of educational level is based on the assump-
tion that educational programs can be grouped into an ordered set of categories, broadly
corresponding to the degree of complexity of their content. ISCED 1997 classifies edu-
cational programs into the following seven levels:

e Level 0: Pre-primary education (initial stage of organized instruction). Not com-
pulsory in most countries. It is “designed primarily to introduce very young chil-
dren to a school-type environment”.

e Level 1: Primary education or first stage of basic education. It is “designed to give
students a sound basic education in reading, writing and mathematics, along with
an elementary understanding of other subjects, such as history, geography, natural
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science, social science, art and music”. It covers in principle 5 to 6 years of full-
time schooling, and the customary or legal age of entry is between 4 and 7 years.

e Level 2: Lower secondary or second stage of basic education. It is typically de-
signed to complete the provision of basic education. The programs at this level
are usually more subject-focused, and require more specialized teachers. The end
of this level, after some 9 years from the beginning of primary education, often
coincides with the end of full-time compulsory schooling.

e Level 3: Upper secondary education. Typically starts at 15 or 16 years of age, at the
end of full-time compulsory education. Instruction is even more subject-oriented
and often teachers need to be more qualified than at ISCED level 2. Education can
be general or pre-cocational (two types of education often aggregated) or voca-
tional. Many programs enable access to ISCED level 5.

e Level 4: Post-secondary non-tertiary education. It consists of programs that are
at the boundary between upper-secondary and post-secondary (tertiary) education,
but cannot be considered as tertiary programs because they are not significantly
more advanced than ISCED level 3 programs. Examples include pre-degree foun-
dation courses or short vocational programs.

e Level 5: First stage of tertiary education. It consists of programs that last at least
two years, have a more advanced educational content than ISCED levels 3 and 4,
but do not lead directly to an advanced research qualification.

e Level 6: Second stage of tertiary education. It consists of programs that lead to the
award of an advanced research qualification (Ph.D. or Doctorate). They are devoted
to advanced study and original research (and not based on course-work only), and
typically require the submission of a thesis or dissertation of publishable quality.

There is considerable variation, both across countries at a given point in time and over
time for the same country, in the length, structure and objectives of each of these levels.
Just as an example, Table 1 presents the theoretical starting ages at ISCED levels 3 and
5 in the school year 2000-01 for the 15 countries of the European Union (EU). The
theoretical length of ISCED level 3 ranges between 2 years in Netherlands, Spain and
the UK, and 5 years in Austria and Italy.

An additional difficulty is the fact that the same level of education (either years of
schooling or schooling level) may reflect very different levels of literacy in different
countries. This is indicated quite clearly by the results of reading and mathematical
and scientific literacy tests, such as those carried out through the OECD Programme
for International Student Assessment (PISA).? These studies also indicate considerable
differences in performance within each education system. Such differences are often
related to differences in “school quality”, a rather vague concept that is meant to cap-
ture differences in school and student backgrounds, the human and financial resources
available to schools, curricular differences, selection policies and practices, or the way
in which teaching is organized and delivered.

3 See OECD (2002).
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Table 1
Theoretical starting age at ISCED levels 3 (level 3A) and 5
(level 5A/5B) in the school year 2000-01 for the countries of
the European Union

Country Level 3 Level 5
Austria 14 18-19
Belgium 14 18
Denmark 16-17 20-21
Finland 16 19
France 15 18
Germany 16 19
Greece 15 18
ITreland 15 18
Italy 14 19
Luxembourg 15 18
Netherlands 16 18
Portugal 15 18
Spain 16 18
Sweden 16 19
UK 16 18

Source: Dunne (2003).

The problem of differences in school quality may be particularly serious for devel-
oping countries.* Typical proxies for school-quality include the pupil-teacher ratios, the
spending per pupil as a fraction of per-capita GDP, the ratio of average salaries of teach-
ers to per-capita GDP, the length of the school year, and the fraction of students that are
repeaters and drop out in primary and secondary school. In fact, most of these indicators
are simply crude measures of inputs into the schooling production function.

Barro and Lee (1996, 1997) show big differences in these indicators, both across
countries and over time. However, without knowledge of the schooling production func-
tion, it is not clear how these differences translate into differences in school quality.
Hanushek and Kimko (2000) try to circumvent the problem by constructing direct mea-
sures of school quality for 39 countries by combining the information on international
mathematics and science tests available through 1991.

2.2. Aggregate data on schooling
The main direct sources of aggregate data on schooling are population censuses and
educational and labor force surveys. Various international organizations (OECD, UN,

UNESCO, etc.) collect and try to harmonize these data to ensure comparability across
countries and over time.

4 See Chapter 16 by Glewwe and Kremer in Volume 2 of this Handbook.
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Data availability varies widely across countries. When direct census or survey in-
formation is unavailable, school enrollment rates (the ratio of the number of students
enrolled in a given educational level to the size of the population in the relevant age
group) are often used to construct measures of average educational attainments.

For example, Kyriacou (1991) provides estimates of the average years of school-
ing of the workforce for a sample of 111 countries at five-year intervals over the
period 1965-1985. He first estimates a relationship linking average years of school-
ing to lagged enrollment rates for an initial cross-section of countries, and then uses this
relationship to predict schooling attainments for other countries and years.

Barro and Lee (1993, 1996) compute instead average years of completed education of
the population aged 15+ and 25+, broken down by gender, by combining direct survey
and census information for some countries with indirect information for other countries
obtained from school enrollment data through the perpetual inventory method.>

Nehru, Swanson and Dubey (1995) completely ignore census or survey information
and use UNESCO school enrollment data to construct time series of educational attain-
ments via the perpetual inventory method adjusted for mortality and, whenever possible,
grade repetition and dropouts. Accounting for grade repetition is particularly important
in developing countries where enrollment rates may otherwise be grossly overestimated.
Unfortunately, their database contains some implausible results.

The practice of using enrollment flows has been criticized by many. For example,
Krueger and Lindahl (2001) argue that “despite their aggregate nature, available data
on average schooling levels across countries are poorly measured, in large part because
they are often derived from enrollment flows”.

De la Fuente and Doménech (2000, 2001) focus on 21 high-income OECD countries
and produce estimates of the fraction of the population aged 25+ that attended (but
not necessarily completed) the various educational levels. They exploit a variety of di-
rect sources of information on educational attainments and remove several anomalies
that seem to reflect changes in classification criteria and other inconsistencies of the
underlying primary statistics. They explicitly avoid the use of flow estimates based on
enrollment data because “they seem to produce implausible time profiles”. Compared
to the alternative series, their data indicate a larger role for human capital variables in
empirical growth equations.®

The data set produced by Cohen and Soto (2002) is currently the most complete
and comes closest to the data presented in national censuses and OECD or UNESCO
databases. It covers 95 countries at ten-year intervals from 1960 to 2010. The data for
2010 are based on the estimates of educational attainments for the year 2000 and the
population projections by age taken from the US Census Bureau Web page. The main

5 The most recent version of their data [Barro and Lee (2000)] comprises at least one observation for
142 countries, of which 107 have complete observations at five-year intervals from 1960 to 2000.

6 Similar conclusions are obtained by Bassanini and Scarpetta (2002), who show that the long-run elasticity
of output per working-age person to the average years of education (about 6% per an additional year of
education) is in line with the microeconomic literature on private returns to schooling.
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differences with respect to de la Fuente and Domenech (2000, 2001) are due to differ-
ences in classification and the methods used to distinguish between primary education
and the first stage of secondary education.

It is worth noticing that the importance of measurement errors not only varies signif-
icantly across data sets, but also depends on which data transformation is used. De la
Fuente and Ciccone (2003) argue that “two of the data sets most widely used in cross-
country empirical work, those by Kyriacou (1991) and Barro and Lee (various years),
perform relatively well when the data are used in levels, but contain very little signal
when the data are differenced. Recent efforts to increase the signal to noise ratio by
de la Fuente and Doménech (2001) and Cohen and Soto (2002) seem to have been at
least partially successfull, but even in these cases the potential estimation bias remains
large”.

2.3. Comparability of earnings data

Comparability of earnings data is another important issue. Differences across countries
and over time may arise from differences in the data sources, the time reference for the
earnings flow, the comprehensiveness of the definition of earnings, their tax treatment,
etc. They may also arise from differences in data quality.

Household surveys (either cross-sectional or longitudinal) are the main source of
information on earnings. Sometimes, administrative data are used, such as income tax
records and administrative data from social security. Firm-level data are less frequently
used. Relative to survey data, administrative data have the advantage that the earnings
information is in principle more accurate. This advantage is often offset by the fact that
background information may be limited or of poor quality.

Typically, the self-employed are excluded or their earnings are imputed using the
earnings model for the employees. The reason is the difficulty of separating self-
employment income from risk premia and the returns to physical capital and entre-
preneurial ability.

The time reference for the earnings flows varies, as earnings may be computed on an
hourly, daily, weekly, monthly or annual basis. If defined on a daily, weekly, monthly
or annual basis, educational premia may depend on differences in the number of hours
worked per unit of time by each educational level. On the other hand, the practice of ob-
taining hourly, daily, weekly or monthly earnings by dividing reported annual earnings
by reported hours, days, weeks or months worked per year may add substantial noise to
the data. This is especially true when, for example, annual hours of work are obtained
as the product of the reported number of weeks worked times the reported usual number
of weekly hours of work.

If one is interested in analyzing the allocative role of wages, then earnings should
be measured after taxes and transfers, and should include the non-pecuniary advantages
of jobs. This is not always done. Educational wage premia are often computed before
taxes and transfers, and are typically computed excluding non-wage benefits, such as
employer provided health insurance, pension coverage and nursery services. They also
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exclude the effects of education on productivity in self-employment and non-pecuniary
returns such as better health status, efficiency in home production, child care, etc. To
what extent the inclusion of these elements may change the structure of private returns
to schooling remains an open research issue.

A variety of measurement error problems in earnings data may potentially affect es-
timates of educational premia and earnings inequality.

First, earnings may be top-coded. In surveys, this typically occurs for confidentiality
reasons. Administrative data may also be topcoded because, for some programs, only
earnings up to a threshold are relevant. Top-coding biases estimated means and vari-
ances downwards but does not necessarily affect estimated percentiles.

Second, reported earnings may be subject to recall and rounding errors. For some
categories of workers and some countries, reported earnings may actually be systemat-
ically misreported.

Third, a small fraction of individuals reports earnings that appear implausibly low or
implausibly high. The log transformation may exacerbate the problem for low earnings.
To limit the influence of these cases, it is common practice to drop wage observations
below a threshold, and sometimes also above. This practice does not have a formal
justification and may actually introduce biases in the estimation of mean, variances and
regression relationships.

Fourth, earnings data subject to nonresponse or other forms of missingness may be
“completed” by some imputation procedure before being released. Imputation methods
vary considerably, but they are almost invariably based on the “missing at random” as-
sumption. Empirical work is divided between two alternative practices. One ignores the
fact that a fraction of the data has been imputed and treats them as genuinely occurring
values, the other drops observations with imputed values. In both cases, the fact that
earnings may not be missing at random creates problems, although of a different nature.

Finally, cross-country comparisons are complicated by differential movements in
price levels and exchange rates. Results may be sensitive to the choice of the price
indices and the way in which national currencies are converted into a common scale
(for example, through exchange rates or purchasing power parities).

2.4. Statistical earnings functions

In broad terms, a statistical earnings function is a specification of the conditional distri-
bution of log earnings Y given § = s years of (full-time) schooling and X = x years
of potential work experience (years since leaving full-time study).” Instead of consid-
ering the whole conditional distribution, one typically focuses on the conditional mean
wu(s,x) =E(Y | § =s, X = x) and the conditional variance o'>(s, x) = Var(Y | § = s,
X = x) of log earnings, or on selected conditional percentiles, such as the median, the
upper and lower quartiles, or the upper and lower deciles.

7 Potential work experience is often conventionally defined as age minus years of schooling minus 6.
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Depending on the data and the model assumptions, a statistical earnings function may
provide a cross-sectional or a longitudinal description. In the first case, the function
(s, -) describes the variability of average earnings, at a given point in time, across
people with s years of schooling but different experience levels. In the second case,
(s, -) describes the expected path of earnings across the working life of people with s
years of schooling.

A typical assumption on statistical earnings functions is additive separability in s
and x. For example, the specification

uis,x) =a+ f(s) + gx),

where f and g are smooth functions, implies that du/ds does not depend on x and
du/dx does not depend on s. When f (s) is linear and g(x) is quadratic, one obtains the
earnings function popularized by Mincer (1974)

w(s, x) =EY | S=s5,X =x)=a+ Bs + yix + yrx>. 1)

I shall refer to (1) as the Mincer model or standard human capital earnings function.
Because years of schooling enter (1) linearly, it follows that E(Y | S=s+1, X =x) —
E(Y | S = s, X = x) = B. I shall refer to the parameter § as the (Mincerian) return to
education because, under certain conditions, it may be interpreted as the internal rate
of return from the investment on one additional year of (full-time) schooling.

Model (1) is easily generalized by replacing the linear term in schooling and the
quadratic term in potential experience by more flexible parametric specifications.’
A semi-parametric alternative is the partially linear model

p(s, x) = a + Bs + g(x),

where the function g is left unspecified.

A closely related family of models is obtained when additive separability is retained,
but years of schooling are replaced by a set of indicators for educational attainments.
One interpretation of this model is that the unknown function f(s) is approximated by
a piecewise constant function. For example, with three mutually exclusive and totally
exhaustive schooling levels (say, “compulsory”, “upper secondary” or “high school”,
and “tertiary” or “college”), a possible specification of the conditional mean of log

earnings is
3

(dy,d3, x) =E(Y | Dy=dp, Dy =d3, X =x) =n+ Y _8;dj +g(x),
j=2

where D, and D3 are 0-1 indicators for completed high school and college, n + g(x)
is the mean of log earnings for a worker with only compulsory education and x years

8 See, for example, Willis (1986) and Polachek and Siebert (1993).
9 See, for example, Heckman and Polachek (1994) and Murphy and Welch (1990).
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of potential experience, and 8, and 83 are the educational premia'® for workers with
exactly the same number of years of potential experience.
When schooling is discretized into categories, the Mincer model (1) implies

3
w(dy.dz, x) =n+Y 8;dj +yix + yax?, )
j=2

where

n=a+pBS, 8 = B(S2— S1), 83 = B(S3 — S1),

and § ; 1s the mean number of years of schooling of workers with the jth schooling
level. Notice that the ratio §3/6, of the coefficients on the schooling indicators is equal
to the ratio (S3 — S1)/(S> — S1) of the mean number of years that each level requires
beyond compulsory schooling.

Sometimes, potential experience is not available because only a coarse classification
by educational level is available and the career starting date cannot easily be determined
[see Light (1998)]. In these cases, versions of models (1) and (2) are often estimated
with potential experience replaced by age. This practice usually ignores the implications
of the two models for the conditional mean of log earnings given schooling and age. For
example, if (1) holds and potential experience is defined as X = age — S — 6, then

E(Y | S =s,age = a) = 0; + 625 + 035> + 64a + O5a°> + Ogas,

where 61 = a — 6y + 362,60 = B —y1 + 12y, 03 = 05 = —06/2 = y», and
64 = y1 — 12y,. Thus, the conditional mean of log earnings now depends on the level
and the square of both schooling and age, and on their cross-product.

Because schooling and potential experience are usually recorded as integer valued,
a statistical earnings function may in principle be estimated fully nonparametrically at
all (s, x) combinations for which the sample size is large enough. Depending on the
model specification, estimation methods for additive models or partially linear models
may also be considered. Most frequently, however, the parametric models (1) and (2)
are estimated from cross-sectional data using ordinary least squares (OLS). Ease of
estimation and increasing data availability have resulted in hundreds of estimates of
Mincerian returns to schooling from model (1) or educational premia from model (2)
for a large number of countries and different periods.

The econometric problems arising when OLS are used to uncover the returns to
schooling, that is, the causal effect of one additional year of schooling on the distri-
bution of earnings, have been discussed at length in the literature.!! These problems
include endogeneity of schooling, measurement errors in schooling and potential expe-
rience, omitted unobserved individual effects (“ability”), heterogeneity of returns, and

10 The difference in the mean of log earnings relative to compulsory education.
11" See, for example, the classical paper of Griliches (1977) and the more recent papers by Card (2001) and
Harmon, Oosterbeek and Walker (2003).



Ch. 5: Educational Wage Premia and the Distribution of Earnings 201

sample selection due to either self-selection or the sample inclusion criteria adopted by
the analyst.!?

To tackle the resulting biases, various estimation methods have been proposed. In re-
cent years, two approaches have received considerable attention. The first exploits the
differences between siblings or twins in the levels of schooling and earnings. The sec-
ond employs instrumental variables (IV) techniques using a wide range of instruments
typically provided by “natural experiments”. The estimates of returns to education ob-
tained from these approaches usually exceed OLS estimates, although this is not true
in general.!> They also tend to be less precise than OLS, possibly because of a weak
instrument problem. !4

Ashenfelter, Harmon and Oosterbeek (1999) argue that, in fact, differences due to the
estimation method are much smaller than is sometimes reported. The reason is that es-
timated returns that are significantly different from zero are more likely to be published
and, since the twin studies and IV studies tend to have larger sampling errors in general,
a less representative sample of these studies is typically reported.

Recently, the specifications (1) and (2) (and their generalizations) have also been
used to model the behavior of the quantiles of the conditional distribution of log earn-
ings given schooling and labor market experience (or age). If &, (s, x) denotes the uth
conditional quantile of log earnings (0 < u < 1), then the counterpart of model (1) is
the linear quantile regression model

Eu(s,X) = o + Bs + y1x + yox?,

where now the parameters «, 8, y1 and y» all vary with u, unless the conditional distrib-
ution of log earnings is homoskedastic, in which case only the intercept « varies with u.
The linear quantile regression model is typically estimated by minimizing an asymmet-
ric least absolute deviations criterion using some version of the simplex method.

2.5. Measurement errors in micro-level data on schooling

When individual’s education appears as a regressor in a model for some labor mar-
ket outcome, the validity of inference depends crucially on how accurately educational
attainments are measured. The presence of measurement errors in micro-level data on
schooling has been recognized for long time.'® Assessments of their effects on inference
about population earnings functions and attempts to correct for their presence typically

12 por example, focusing only on full-time full-year workers or private-sector non-agricultural employees.
13 See, for example, the results of Vieira (1999) for Portugal.

14 See, for example, Bound, Jaeger and Baker (1995).

15 By definition, &, (s, x) = inf(y: F(y | s, x) < u}, where F(- | 5, x) is the conditional distribution function
of log earnings given schooling and labor market experience. If u = .5, then &, (s, x) is simply the conditional
median of log earnings. By the properties of quantiles, exp &, (s, x) is the conditional quantile of earnings.

16 See, for example, Griliches (1977).
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rest on the assumption that they obey the classical measurement errors model, which
essentially treats them as random. How good is this model?

Black, Sanders and Taylor (2003) document the nature of measurement errors in the
reporting of higher education in the US Census and Current Population Survey (CPS)
data. They find that these errors violate models of classical measurement error in three
important ways. First, the level of education is consistently reported as higher than it is.
Second, errors in the reporting of education are correlated with covariates that enter the
earnings regressions. Third, errors in the reporting of education appear to be correlated
with the error term in a model of earnings determination. These findings are unlikely to
be unique to the USA.

They conclude that “because measurement error in education is systematically related
to both observed earnings-related characteristics and the error term in earnings regres-
sions, it is likely that measurement error is positively correlated across multiple reports
on education. If so, instrumental variable (IV) estimates, that rely on multiple reports
of education are inconsistent, as are other recently proposed estimators designed to deal
with these biases”.

3. Educational attainments

Section 3.1 presents international evidence on educational attainments of the population
and the workforce over the last 40 years. Although the available data can only provide
a broad-brush picture of the differences and trends across countries, they show clear
evidence of substantial increases of educational attainments in both developing and de-
veloped countries. To help interpret these results, and to guide the discussion of the
empirical evidence on educational wage premia, Section 3.2 presents a simple model of
endogenous schooling choice that resembles the earlier models of Becker (1964, 1967)
and Ben-Porath (1967). The model suggests an important link between schooling at-
tainments and life expectancy, on which Section 3.3 provides some empirical evidence.
Finally, Sections 3.4 and 3.5 discuss two crucial aspects which are neglected by the basic
model, namely the interaction between supply and demand and the role of expectations
about future wage premia.

3.1. Educational composition of the population and the workforce

How is the population distributed by educational level across countries? How is the
workforce distributed by educational level across countries? How did these distributions
change over time?

Figure 1 plots changes in the educational attainments of the adult population
(aged 254) between 1960 and 2000 against their initial level in 1960. The data are
from Cohen and Soto (2002), and cover 95 countries. I present four indicators: the per-
centage of the adult population with primary, secondary and higher education, and the
average number of years of schooling.
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Figure 1. Educational attainments of the population aged 25+ in 1960 and differences between 1960 and
2000.

Between 1960 and 2000, educational attainments increased in both developing and
developed countries. On average across countries, the percentage of the adult popula-
tion with only primary education hardly changed as a result of an increase in developing
countries'” and a decline in developed countries. On the other hand, the percentage of
the adult population with secondary education increased by 19 percentage points, the
percentage of the adult population with tertiary education increased by about 8 percent-
age points, whereas the mean number of years of schooling increased by 3.2 years.

The available data show clear evidence of convergence in the percentage of the adult
population with only primary education (Figure 1). In fact, the relationship between
initial levels and subsequent variation has a negative slope, and one may also observe a
decline in the cross-country variation of this indicator. On the other hand, the data show
no evidence of convergence for the percentage of the adult population with secondary or
higher education, and for the mean number of years of schooling. For these indicators,
the available evidence actually shows a substantial increase in cross-country variation.

Much less is known about the educational composition and the educational attain-
ments of the workforce, and their changes over time. Because better educated people
tend to have higher labor force participation, the worksforce tends to exhibit higher

17 An important, but largely unresolved issue, is the role played by prohibition on child labor, increases in
mandatory schooling, and various education policies (literacy campaigns, educational radio, etc.) in raising
educational attainments in developing countries [see, for example, Glewwe (2002)].
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educational attainments than the population as a whole. Thus, the educational attain-
ments of the population provide a lower bound on the educational attainments of the
workforce. In general, increases in the educational attainments of the population and
the workforce are highly correlated. The precise effect, however, depends on the labor
force participation rate of each educational group relative to the aggregate.

3.2. A model of endogenous schooling

To understand the forces behind the massive increase of educational attainments docu-
mented in Section 3.1, I now present a partial equilibrium model of schooling choice that
may be viewed as the finite-horizon, discrete-time counterpart of the infinite-horizon,
continuous-time model used by Card and Lemieux (2000) and Card (2001). It may also
be viewed as a simplified version of the microeconomic choice model of Heckman,
Lochner and Taber (1998), as I do not consider the equilibrium effects of human capital
accumulation decisions and treat earnings by schooling level as exogenous.

At the minimum school-leaving age (t = 0), a person with a planning horizon
of M years (her known residual life length) decides a consumption path {c;}
(co, c1,-..,cy) and a level S of post-compulsory schooling in order to maximize her
lifetime utility. I assume that there are J 4 1 schooling levels, indexed by the number
of extra years 0 = Sy < §1 < --- < Sy that they require, Sy being the level associated
with compulsory schooling. Leaving school is an irreversible decision.

Under these assumptions, lifetime utility may be written

V(S fer}) = Zﬂu(cf 1) + Z Blu(cr), 3)

t=S5+1

where f is the rate of time preference, u(-) is a smooth function, and ¢; is the relative
disutility of school versus work for the ¢th year of extra schooling. It is useful to write (3)
more compactly as

M
V(S fer)) = Y Bules — bs.0).

t=0

where ¢g ; is equal to ¢, if + < § and is equal to zero otherwise. The lifetime budget
constraint is

M
Y e = ZV (pe— T + Z v Vs )
t=0 t=S+1

where y = 1/(1 4+ R), R is the real interest rate (assumed fixed), p; are part-time

earnings while at school, 7; are tuition costs, and ys ; are post-schooling earnings of
a person with schooling level S. Notice that earnings are defined in broad terms and
include unemployment benefits and work-related pensions received after retirement.
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This simple model suggests that differences in educational attainments across coun-
tries and over time may arise because of differences in the rate of time preference (8),
the length of a person’s planning horizon (M), the taste for school versus work (¢;), the
real interest rate (R), the expected age profile of earnings by schooling level ({ys}),
part-time earnings while at school (p;), and tuition costs (7;). For simplicity, M, ¢;, p;
and T; are all assumed not to depend on the level of schooling.

The choice problem may be solved in two stages. First, an optimal lifetime consump-
tion path is chosen for each schooling level, resulting in a specific value of lifetime
utility. Then the person selects the schooling level that gives the highest value of life-
time utility.

For a given schooling level S, a consumption path {c,} is optimal if it satisfies

M/(Ct — Ps.1) _
w(ci—1 — ¢s,-1)

Given a consumption path {c;} which is optimal for S, the lifetime utility associated
with schooling level S is simply Vs = V (S, {¢;}). An optimal schooling level S* is one
for which the associated lifetime utility is highest. Letting V* = Vg« and V; = Vg, the
optimal schooling level S* is characterized by the set of J + 1 inequalities V* > V; for
all j =0,1,...,J. Equivalently, letting AV* = V* — Vyand AV; = V; — V, §*is
characterized by the set of J inequalities AV* > AV; forall j =1,..., J.If the AV;
are all negative, then the optimal choice is to take only compulsory schooling.

In order to obtain analytical results, I follow the common practice of assuming u(c) =
In c. Condition (5) then becomes

®)

= ¢sy =alcr—1 — ¢s.i—1),

where « = 8/y. Thus
Ct — ¢S,t = 05[(00 — ¢0),

and therefore
M M M s
Yvia=) yie—ds)+ Y v'esi=(co—d0)G+ Y v'ér
t=0 t=0 t=0 t=0

where G = Zfi 0 B! > 0. Hence, from the budget constraint (4),

S M
(co—¢)G =D V' (pi—Ti—¢)+ Y ¥'ysu
t=0

t=S+1
so co — ¢o = Ys/G, where

S M
Ys = ZV’(Pt -1 —¢) + Z Y ys.i-

t=0 t=S+1
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If ¢, = O for all ¢, then Yy is just the person’s net wealth. Under logarithmic utility, the
lifetime utility function (3) is therefore

M
V(S fer}) = ) B Iner — ¢s.0),
=0
where ¢; — ¢s.; = @'Ys/G. Hence, the lifetime utility associated with schooling level
Sis
M
Vg = Zﬂ’(tlna +InYs — InG),
=0
and the difference in lifetime utility relative to the case of only compulsory schooling is
M Ys
Vs —Vo=(nYs — In Y, "'=Gln—=,
s —Vo=(nYs —InYy) Z B "y
=0
where Yo = po — To — o + >1my V' Vsour-
Given any two schooling levels S1 < S, level S, is preferred to S; whenever
Vo= Vi =GIn(Y2/Y1) > 0,withY; = ng,j =1, 2. Since G > 0, 53 is preferred to
S1 whenever Y, > Y, that is, whenever

S M S1 M
YAV -T—e)+ Y. vyvu=Y Vi —Ti—e)+ Y. vy
=0 t=S2+1 t=0 t=S1+1

where y;,; = VSt Because p;, T; and ¢, are assumed not to depend on the level of
schooling, it follows that S is preferred to S; whenever

M S S
DoV Gu=y) > D Vvt Y Y Ti—pi+ o,
=Sp+1 t=S1+1 (=81 +1

that is, the present value of the earnings differential associated with the higher level
of schooling is greater than the sum of two components: the present value of forgone
earnings and the present value of the net costs (monetary costs plus relative disutility)
of extra schooling. An interesting feature of this result is that the choice between S
and S, depends on the real interest rate R and the length M of the planning horizon, but
not on the rate of time preference f.

Now assume that the earnings function is of the form

vs,: = fsh(t —=S), t>S8,

that is, log earnings are additively separable in schooling and potential work experience
t — S. Then

S $2
D Viyi=h Y yht—S)

t=S1+1 t=S1+1
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and
M M
D VO —y0 =) Y [Hht =S — fikt - S,
t=5+1 t=5+1

where f; = fs;, j = 1, 2. In the special case when earnings do not depend on potential
work experience, that is, h(t) = 1 for all t > §, one has

S $2
Z viyie=fi Z y!

t=S1+1 t=S1+1
and
M M
Y Y-y =h-mn Yy v
t=5+1 t=5+1

Under the further assumption that p, = T; and ¢, = 0 for all ¢, S, is preferred to S|
whenever

M S
(= Y. v'=h Y, 7,

t=5+1 t=S1+1
that is, whenever
Zsz t
2= N 1=81+17
> —; o
fl Zt:Sz-H Y

where (f2 — f1)/f1 is the educational wage premium. Because

b b—
1—yo=d
. v'= J/““(—),

t=a+1 - Y

it follows that S5 is preferred to S; whenever (f> — f1)/f1 > k, where

Y ? S (1=ySS yiR -1

Y PR =E(1—VM‘52>= L=y M=% ©
Notice that the threshold value « of the educational wage premium depends negatively
on the length M of the planning horizon (residual life expectancy), and positively on the
real interest rate R and the difference S, — S in the years of schooling required to reach
the higher level. When M is short, a large educational premium is needed to induce
a person to acquire more schooling. On the other hand, when M gets longer, smaller
educational premia are required. Because expected life length and level of economic
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development are strongly positively correlated, this prediction of the model is consis-
tent with the observed evidence of falling returns to education by level of economic
development.'8
In the special case when S = S7 + 1, the condition for choosing S, over S; becomes
L= y ' -1 R
>

fi 1 — M=% —1_ M5
If M — o0, that is, the person has an infinite planning horizon, then (f> — f1)/f1 > R,
which is the discrete-time analog of the classical condition that equates the marginal
return on an extra unit of schooling to the instantaneous real interest rate.!?

Suppose that S; and S> are the only possible educational levels. If the educational
premium (f> — f1)/f1 varies across individuals and its variability is well described
by some distribution function G, then the fraction of the population taking the higher
educational level is equal to

> /c} =1—-G().
In particular, if G is the Gaussian distribution function with mean u and variance o2,
then

o) o(t)

where ®(-) denotes the distribution function of the standardized Gaussian distribution.

The model just described has several implications for the behavior of 7. First, other
things being equal, a shift to the right of the distribution of educational premia (for
example, an increase in its mean leaving its shape unchanged) increases 7. On the other
hand, a mean preserving spread increases w if 7 < 1/2 and lowers w if 7 > 1/2.

Second, if the planning horizon M increases, then the threshold value « of the educa-
tional premium decreases and 7 increases. Notice that M changes with life expectancy
and the number of years of compulsory schooling. Other things being equal, if life
expectancy increases then  increases. On the other hand, if the number of years of
compulsory education increases, then M decreases and so 7 decreases. Nothing instead
happens if the number of years of compulsory education and life expectancy increase
by the same amount.

Third, other things being equal, a decline of the real interest rate R, due to either
improvements in the credit markets or to reduced risk, lowers the threshold value « and
therefore increases . If R is re-interpreted as the difference between the real interest
rate and the macroeconomic growth rate of wages [as in Bils and Klenow (2000)], then
higher macroeconomic growth also induces more schooling.

18 See Psacharopoulos (1994) and Psacharopoulos and Patrinos (2002).
19 See, for example, Willis (1986).



Ch. 5: Educational Wage Premia and the Distribution of Earnings 209

All three forces may have contributed to the worldwide increase of college education
after the Second World War and other historical episodes, such as the great expansion of
secondary education in the USA from 1910 to 1940, documented by Goldin (1999), and
the sharp increase of household investment in schooling in rural India after the green
revolution, documented by Foster and Rosenzweig (1996).

Goldin (1999) explains the “secondary school movement” in the USA as the result
of an income effect and changes in labor demand driven by both the technological rev-
olution in the industrial sector and shifts towards the services. These two explanations
are not entirely convincing. If it was changes in labor demand, why did the “secondary
school movement” start and develop in rural America? If education is mainly an invest-
ment, why should changes in income matter so much? Of course, several explanations
are possible for a positive income effect on the demand for schooling. For example,
Schultz (1963) argues that attending classes may be less onerous than working, espe-
cially in developing countries, and that higher education may increase one’s ability to
enjoy consumption throughout life. Other explanations are that higher income may re-
duce the importance of borrowing constraints, and that increases in average income may
lead to the availability of more schools and therefore to more schooling.

My finite-horizon model suggests a different explanation that requires neither a shift
in labor demand nor a positive income effect on the demand for schooling. More sim-
ply, increases in productivity and income in rural areas lead to more favorable survival
prospects. Assuming that credit markets are not dramatically imperfect, and barring
general equilibrium effects, this makes schooling investments more profitable and lead
people to acquire more education. These effects are clearly reinforced if more school-
ing implies better health, and therefore higher survival probabilities and longer life
expectancy [see, e.g., Lleras-Muney (2002)].

3.3. Life expectancy and schooling decisions

I now present some empirical evidence on the relationship between schooling attain-
ments and life expectancy. Somewhat surprisingly, this relationship has received little
attention in the literature, maybe because of data limitations. Ideally, one would need in-
formation on residual life expectancy at the age when compulsory education ends. This
age varies considerably across countries, ranging between 9 and 18 years. Further, data
on residual life expectancy at various ages for a sufficiently large number of countries
can only be found for recent years.

Figure 2 shows the relationship between life expectancy at birth and residual life
expectancy at age 10 in year 2000.% In countries where life expectancy at birth is high,
residual life expectancy at age 10 is about 10 years shorter than at birth. In countries
where life expectancy at birth is low, however, residual life expectancy at age 10 is
often higher than at birth (Figure 3). As a result, cross-country variability in residual

20 The data are from the database maintained by the World Health Organization.
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Figure 2. Life expectancy at birth and residual life expectancy at 10 years of age. Year 2000.

life expectancy declines with age, and is much higher at birth than at later ages. Despite
this “convergence” process, the ranking of countries in terms of residual life expctancy
does not change much with age. Table 2 shows the Spearman rank correlation coefficient
between life expectancy at birth and life expectancy at various ages, separately for men
and women. The correlation between the various measures is remarkably high up to
age 60, which justifies focusing on the relationship between life expectancy at birth and
schooling attainments.

Figure 4 plots the increase in life expectancy at birth between 1960 and 2000 against
its initial level in 1960.2! The figure shows an increase in life expectancy for most
countries considered and a remarkable reduction of the differences across countries. As
pointed out by Bourguignon and Morrisson (2002), this convergence in life expectancy
contrasts sharply with the pattern of divergence in per-capita GDP. The convergence
process has two notable features, however. First, life-expectancy actually fell in some
countries of the former Soviet Union (Belarus, Russia and Ukraine) and in many sub-
Saharan countries. Second, the pattern of convergence for the sub-Saharan countries is

21 The data are from the Population Division of the Department of Economic and Social Affairs of the UN
Secretariat.
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Figure 3. Life expectancy at birth and difference with respect to residual life expectancy at 10 years of ag.
Year 2000.

quite different from the other countries considered, as increases in life expectancy are
much lower for each initial level.

Figures 5-7 show the relationship between changes in life expectancy and changes in
various measures of schooling attainments over the period 1960-2000 for the 95 coun-
tries in the Cohen and Soto (2002) data set. The relationship is positive but not partic-
ularly strong. In fact, Cohen and Soto (2002) observe that “the reduction of worldwide
inequalities regarding life expectancy has not been channeled into a convergence of
education patterns across the world”. They argue that, over the past 30 years, nearly
half of the increase of life expectancy in rich countries has been translated into higher
education, but only one fourth in poor countries.

As an answer to this puzzle,”> Cohen and Soto (2002) produce a model that exhibits a
nonlinear relationship between education and life expectancy. Below a critical value T*
of life expectancy, increases in life expectancy are entirely channeled into worklife.
Above T*, the level of education rises with life expectancy and, for large values of life
expectancy, the lengthening of life is entirely channeled into education. They also esti-
mate a simple nonlinear cross-sectional relationship between average years of schooling

22 Which they coin a “Becker paradox”.
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Table 2
Spearman rank correlation coefficient be-
tween life expectancy at birth and life ex-
pectancy at various ages. Year 2000

Age Men ‘Women

1 992 995

5 985 989
10 983 988
15 981 987
20 978 985
25 975 983
30 967 981
35 962 979
40 955 976
45 947 972
50 937 965
55 922 954
60 909 944
65 .890 930
70 .867 911
75 .825 877
80 151 832
85 .670 172
90 .610 720
95 .586 675
100 .553 .652

in the population aged 25-29 and life expectancy at age 5, and show that education starts
rising significantly only when life expectancy at 5 is above 55. Their estimates imply
that the poorest countries are only in the early stage of their education pattern.

3.4. Supply and demand

The model in Section 3.2 is a partial equilibrium model where individuals make their
educational choices taking educational premia and institutional settings as given. In
fact, as documented in Section 4 below, educational premia show remarkable variation
both over time and across countries. Understanding the sources of this variation requires
moving to a more general model where wage premia are determined by the interaction
of market forces, namely supply and demand of the various kinds of labor, and labor
market institutions (wage setting norms, unionization, minimum wages, unemployment
benefits and income maintenance programs) that may ease or limit the operation of
market forces.

Welch (1970) was among the first to ask the question of what explains the relative
stability of educational premia during historical episodes characterized by a sustained



Ch. 5: Educational Wage Premia and the Distribution of Earnings 213

30+ +
+
+
S 20- At "‘*#*; *
8 ¥ % ts *"l‘ +¢‘H:|_+
iy ¥ g . ¥ ° o+
S ©o Byt i 4 _FH*+*1-.+
8 We® %% i, + s S
— 104 o f + iy i
3 - ik ® + % ¥ %
= o #+ t iy 3
o . L P + oy
o ¢ a2 % =
E 0_ L] [ ] ﬂ
a 1 % 1 -
o +
L]
-10- -
T T T T T
30 40 60 70

50
Initial (1960) level

» Sub-Saharan countries +Other countries

Figure 4. Life expectancy at birth in 1960 and differences between 1960 and 2000.

Pop 25+ with no schooling Pop 25+ with secondary ed
1 “ .lﬁ.. ' 6" )
° %% .
‘ L]
s...:'o.n. s, "
° "' 0,0 . 4 L § '.
54 w®e '. °g . .
£ s .n A 2 i 5 *
c L L L] £ ° ° °
g 4 l..a 0': ° ". . % H L .{ ..o
% 01 * ,iu 0- ® pootaitfc ol Bwo e Te
=
g Pop 25+ with higher ed Years of schooling pop 25+
£ 151 . 10 .
= o
8 . ooy
S A °s»
. L] L] []
w . 5 ° L )
05 & L B
) - L Lo
. :. = ....j"- .r- “:'.:. e °
L] ()
od °e o '.‘l'-. -" . :;. s 0- » .,A”"ﬂ
T T T T T T T T T T
30 40 50 60 70 30 40 50 60 70

Life expectancy at birth

Figure 5. Schooling attainments and life expectancy at birth by country, 1960.



214

Pop 25+ with no schooling

F. Peracchi

Pop 25+ with secondary ed

11 8- .
P . ° .‘ =
L °
3l .6+ ®,
P~ ° o o
& .5 (o 1% = '. 0ge 44 = ° .. .‘I:.;.‘
= < e . W 2 = ..;‘.a =
O [] ° (] . .24 ° ~ o o0 o @y
P B 7 " B HE R B
©
=
g Pop 25+ with higher ed Years of schooling pop 25+
£ .5 A 15+
S Y
= o
5 ° o 10+ P ',-;
. . R
o . 8
° of o ‘f 51 . '. v ':"'.ﬁ L
BRI - Gt S0 D e
0 o8 tesn e i s © © L 0 Ll B i
T T T T T T T T T T
40 50 60 70 80 40 50 60 70 80
Life expectancy at birth
Figure 6. Schooling attainments and life expectancy at birth by country, 2000.
Pop 25+ with no schooling Pop 25+ with secondary ed
0.0 = gho 0.54 =
) B .35.“. | P,
£ -0.2 RS L AT
[} . wile it °* o,
® L) L)
g _0'47 L] ‘ LAY ... [ ] '=.| [ ] P & ... o2
‘® ° ed, o ot #° ;3..
= °® L] e @ . [
® 6 = . R A
o B ° 0% -': e
c . 0.0+ e e
=
e Pop 25+ with higher ed Years of schooling pop 25+
2 . 10.0
7] = :
c  0.34 o
= =
g 021 oo .
! 09, ° h ° ®
g * ~°‘P ." ° 20 o 2 -.’;- %
E 01' ‘.l‘ ° (1] I.. .'.. }.-.
[m) ° H ..... s'. - ° 'l. '. ’: ® o0 o
0.0 o.‘.o.:&'} % Oe . 0.0- . %
T T T T T T T T T T
-10 0 10 20 30 -10 0 10 20 30

Difference in life expectancy

Figure 7. Differences in schooling attainments and differences in life expectancy at birth by country,

1960-2000.



Ch. 5: Educational Wage Premia and the Distribution of Earnings 215

increase in educational attainments. He argues that “changes have occurred to prevent
the decline in returns to acquiring education that would normally accompany a rise
in average educational levels. Presumably, these changes have resulted in growth in
demand for the investment good, education, sufficient to absorb the increased supply
with constant or rising returns”. Among the possible explanations, he singles out the
“changing composition of industrial activity” and the fact that “technical change may
not be neutral between skill-classes” defined by years of education and age or labor
market experience.

In the very short-run, the supply of skills and labor market institutions may be treated
as given. With exogenous variation in the demand of skills, standard theory predicts
that the wage premium should vary inversely with the relative supply of skills. If labor
market institutions prevent the wage premium from increasing, the consequence of an
increased demand for skills is relative unemployment of the unskilled.

A simple generalization of this partial equilibrium story allows both supply and de-
mand for skills to grow exogenously. In the absence of institutional constraints, now the
wage premium goes up or down depending on whether demand grows faster than sup-
ply, or vice versa. To keep the wage premium constant, supply and demand must grow
at the same rate. In this case, two alternative explanations may be offered for an increase
in both the skill premium and the relative employment of the skilled. According to the
first, the supply of skills grows at a constant rate but demand accelerates. According
to the second, the demand for skills grows at a constant rate but supply decelerates. In
either case, the model may be further enriched by allowing labor market institutions to
affect the way in which wage premia respond to market forces.

Changes in the growth rate of the supply of skills may depend on changes in cohort
size, immigration, educational policies, etc. On the other hand, the three main hypothe-
ses for an acceleration in the growth of the demand for skills are: (i) changes in the
organization of production (de-industrialization, that is, the shift from manufacturing to
services), (ii) globalization (increased trade, especially with less-skilled countries), and
(iii) skill-biased technical change.

The skill-biased technical change (SBTC) hypothesis posits that increases in the rel-
ative demand of skills are mainly caused by bursts of new technology, such as the
“computer revolution” of the 1980s and 1990s.>3 As pointed out by Acemoglu (2002a),
one problem with the SBTC hypothesis is that it does not provide an explanation of
why technical change seems to be skill-biased in certain periods but not in others. For
example, during the nineteenth and early twentieth centuries, “the technical change was
‘deskilling” — a major purpose of technical change was to expand the division of la-
bor and simplify tasks previously performed by artisans by breaking them into smaller,
less skill-requiring pieces” [Acemoglu (2002a, p. 9)]. Card and DiNardo (2002) raise

23 A rather subtle distinction is between technological and organizational changes. For example, Mitchell
(2001) argues that changes in the skill premium are connected to the organization of production, as summa-
rized by plant size. When production is organized in large plants, jobs become routinized, favoring less skilled
workers.
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another problem, namely the fact that, in the absence of prior information on how dif-
ferent skill groups are affected by changes in technology, “one can always define SBTC
to be present whenever changes in relative wages are not inversely related to changes in
relative supply”.

In the long-run, two things may happen. First, the growth of supply and demand and
the changes in the skill premium are jointly determined. If younger cohorts respond to
a permanent upward shift in the relative demand for skills by sharply increasing their
college enrollment, then SBTC may actually lower the skill premia in the long run. This
suggests the possibility of cycles [Freeman (1975a, 1975b, 1986)]: An excess supply of
skills due to high levels of investment in the acquisition of skills may depress the skill
premia, leading to reduced college enrollment, subsequent excess demand for skills and
rising skill premia. This is one of the explanations put forward for the slowdown in the
educational attainments of the cohorts born after 1950 in the USA and most European
countries and, at the same time, the rise of college premia in the 1980s and 1990s.%*

Models of this kind have formally been studied only recently. For example, Heckman,
Lochner and Taber (1998) develop a heterogenous-agent dynamic general equilibrium
model of labor earnings, estimate it using micro data, and use the estimated model to
explore the empirical plausibility of alternative explanations for the rise in wage in-
equality. Azuma and Grossman (2003) develop a model where innovations that increase
the relative demand for more educated labor are concomitant with innovations that in-
crease ability premia. The former cause short-run increases in educational premia but
long-run offsetting increases in the relative supply of more educated workers. The latter
cause a smaller fraction of workers to choose to become more educated and, as a result,
cause educational premia to be larger than otherwise.

Second, in the long run, labor market institutions may change in response to shifts in
supply and demand. For example, Freeman and Katz (1995) argue in their Introduction
that “economic forces that raise relative wages are likely to lead to less centralized
collective bargaining or a reduction in union influence on wage setting”. At the moment,
the study of how labor market institutions respond to pressures brought about by market
forces appears to be an open research area.

3.5. Expectations formations

In the simple model of Section 3.2, wage premia are assumed to be perfectly known to
economic agents when they make their schooling choices. This is a strong assumption,
given the variability of wage premia over time. Relaxing this assumption requires an-
swering a number of crucial questions: How do people form their expectations about
future wage premia? Are these expectations rational or adaptive? How big is the vari-
ability of forecasts? With few exceptions [Siow (1984), Zarkin (1985)], these questions
have received little attention in the literature.

24 See, for example, the Introduction to Freeman and Katz (1995) and Card and Lemieux (2001).
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Recently, several authors have tried to shed some light on the way youth perceive
the returns to schooling. Betts (1996) uses a survey of 1,269 undergraduates at the Uni-
versity of California, San Diego, to study students’ beliefs about salaries by type of
education. He finds strong support for the human capital hypothesis that individuals ac-
quire information about earnings by level of education in order to choose their optimal
level of education. Information is not perfect, however, and there is evidence of both
overestimation of college premia and learning over time.

Dominitz and Manski (1996) report the evidence from a small-scale computer-
assisted self-administered survey eliciting from high school students and college un-
dergraduates their expected earnings under alternative schooling scenarios, and their
beliefs about current earnings distributions. They find substantial within-group varia-
tion in earnings expectations and in beliefs about current earnings distribution. Despite
this variation, and the fact that respondents appear rather uncertain about their future
earnings, there is a common belief that the returns to a college education are positive,
that earnings rise between ages 30 and 40. They also find that most respondents overes-
timate the degree of earnings variability.

Brunello, Lucifora and Winter-Ebmer (2001) report the results of a survey of wage
expectations and expected employment probabilities of European college students. The
survey, the first of this type in Europe, collected data on over 6,829 college undergradu-
ates from 50 university faculties belonging to 32 universities in 10 European countries.
Students were asked about their expected monthly earnings in the following contin-
gencies: (i) starting earnings after college graduation, (ii) starting earnings with only a
high-school degree, (iii) college earnings 10 years after graduation, and (iv) high-school
earnings 10 years after high-school degree. For students enrolled in business and eco-
nomics, these subjective expectations were then compared to estimated earnings from
a standard human capital earnings function. Consistent with the results in Betts (1996)
for the USA, the paper finds that expected college premia are higher than average actual
premia.

This result, which apparently lends support to the view that students tend to be too
optimistic, is not so clearly interpretable. First, the study compares the expectations of
business and economics students, that may have better job prospects, with the actual
college premia of all students. Further, since expected monthly wage gains are com-
pared with actual hourly wage gains, the result may simply reflect the fact that college
graduates work longer hours than high school graduates.

4. Wage premia: Empirical evidence

In this section, I look at the available evidence on movements in wage premia over the
last 2-3 decades, focusing on differences in time trends across countries. If country-
specific idiosyncrasies, such as differences in educational systems, income measures,
data collection procedures, etc., remain relatively constant through time, then cross-
country comparisons of time trends in educational premia are likely to be easier than
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point in time comparisons. On the other hand, as noted by Gottschalk and Smeeding
(1997), “if data quality changes over time, if income components that are less (or more)
well reported increase in significance over time, or if factors such as top coding have
different impacts over time, then trends as well as levels will be affected”.

Most of the available information is for developed countries and covers, at best, the
last 2 or 3 decades. The USA is the country for which more is known. The evidence for
the USA, mainly based on the micro data from the March Annual Demographic File or
the Outgoing Rotation Groups of the CPS, has been summarized by several authors.?’
It shows large increases in earnings differentials both between workers with different
schooling levels (and also with different ages or years of potential labor market expe-
rience) and within workers with the same observable characteristics. More precisely,
the college wage premium for full-time full-year workers declined substantially dur-
ing the 1970s, increased sharply during the 1980s, and continued to rise, albeit much
more modestly, through most of the 1990s. The returns to experience also increased,
especially among the less educated. The results of these trends has been a substantial
decline in the relative position of young workers with no college education.

Although institutional changes, namely the weakening of labor unions and the decline
of the minimum wage in real terms, may have played a role, “the fact that the skill in-
tensity increased at the same time as the skill premium increased presents a prima facie
case for the importance of demand shifts” [Gottschalk and Smeeding (1997, p. 647)].
The prominent demand side explanations are skill-biased technical change, the effects
of trade liberalization, and shifts in derived demand for skilled labor resulting from
shifts in the composition of final demand. The effects of demand shifts may have been
amplified by a relative shortage of skilled labor due to the cohort-size effects and the
slowdown of college enrollment, especially among men. Overall, the available evidence
appears insufficient to discriminate between these different hypotheses (also because
they are not mutually exclusive), thus providing an important motivation for the interest
in other countries’ experience.

4.1. Single-country studies

Single-country studies (including pairwise comparisons with the USA) typically pro-
vide important details on the countries being studied. Contrasting their results can be
difficult, however, because of the differences in the educational systems, the time peri-
ods considered, the nature and quality of the data, etc.

Developed economies

Developed economies represent the ideal comparison group for analyzing the US ex-
perience because of the similarity of economic, social and political fundamentals, the

25 See, for example, Bound and Johnson (1992), Levy and Murnane (1992), Juhn, Murphy and Pierce (1993),
Gottschalk (1997), Gottschalk and Smeeding (1997), Katz and Autor (1999), Welch (1999), Card and Di-
Nardo (2002), and Chapter 6 by Don Deere and Jelena Vesovic in this Handbook.
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availability of micro-data of comparable content and quality, and the large institutional
differences in the way educational systems are organized and administered.

Most studies summarized in Table 3 report increases in the educational premia, espe-
cially after the mid 1980s, despite the rising educational attainments of the population.
The standard interpretation is demand rising faster than supply. In a few countries, large
increases in the supply of workers with secondary and tertiary education may have con-
tributed to keep the educational premia stable (Ireland, Norway) or may have led to a
decline (Austria, Canada, Spain). Institutional settings (wage bargaining rules, employ-
ment protection legislation, etc.) may in some cases (Germany, Italy) have partly or even
fully offset the influence of market forces.

Some authors place a special emphasis on the role of labor market institutions. For
example, Freeman and Katz (1995) argue in their Introduction that “since developed
economies operate in the same world markets with similar technologies, ..., changes
in demand move in broadly similar ways across countries. Supply changes will diverge
more because different countries expanded their higher education systems at different
times, but, even so, the proportion of the workforce that is highly educated has risen
in all advanced countries. Differences in the pattern of change in supply and demand
are thus unlikely be themselves to explain cross-country variation in changes in wage
inequality fully”. Because of this, they identify “country differences in wage-setting and
other labor market institutions ... as an additional determinant of differing patterns of
change in inequality”.

Transition economies

The transition process from planned to market economies in Eastern and Central Europe
involved dramatic changes in political and economic structures, including labor market
institutions. Theoretically, this transition could lead to either increases or decreases in
skill premia. For example, if communist ideology overvalued low-skilled blue-collar
workers relative to well-educated intellectuals (as is sometimes argued), then returns
to education would be lower than in market economies and should therefore increase
during the transition. On the other hand, if skills learned under communism are not
useful in a market economy, then returns to experience or to pre-transition schooling
might actually fall.

In fact, Krueger and Pischke (1995) find that in the late 1980s, just before German
reunification, the return to a year of schooling was about the same in East and West
Germany. Because higher education took longer in West Germany than in the East, “the
higher returns to these degrees in the West are just due to longer schooling, not to higher
returns per year of schooling”.

Katz (1999) points out that “there are striking similarities in how the productivity
of labor and its determinants have been conceptualized in the Soviet wage theory and
Western ‘human capital’ theory”. Using a random sample of 1,200 households inter-
viewed in 1989 in Taganrog, a medium-size city located in the South of Russia and
dominated by heavy industry, she finds that educational premia are “at the lower end
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Educational wage premia. Single country studies: Developed economies

Country Reference Data set Years Main findings
Australia Gregory and Vella Labor Force Sur- 1976-90 Although the rate of return to
(1995) vey education does not appear to
be increasing, the same change
in earnings dispersion as in the
USA is observed.
Austria Fersterer and Winter- Microcensus 1981-97 Falling returns to an additional
Ebmer (2003) year of schooling.
Canada Bar-Or et al. (1995) Survey of Con- 1971-1991 While there appears to have
sumer Finances been some decline in the return
(SCF) to university education during
the 1970s, the return did not re-
bound much during the 1980s
except for the youngest experi-
ence group.
Beaudry and Green SCF 1971-93 The college wage premium re-
(2000) mained constant or fell, but
the dispersion of wage earnings
widened.
Murphy, Riddell and SCF 1981-94 The stability of the college
Romer (1998) wage premium is a conse-
quence of the substantial
growth in  post-secondary
education.
Burbidge, Magee and SCF, Survey of 1981-99 The college wage premium
Robb (2001) Labour Income has remained stable for men
Dynamics and has trended downwards for
women.
Germany Abraham and House- Survey of 1964-89 Relative constancy of differen-
man (1995) Compensation, tials across education groups,
GSOEP stable or narrowing differen-
tials by age group.
Freeman and Schet-
tkat (2000a, 2000b)
Beaudry and Green GSOEP 1979-95 “Stable education-wage differ-
(2003) ences with rises in real wages
for most workers”.
Ireland Barrett, Fitzgerald 1987 ESRI 1987, 1994, Increase in returns to univer-
and Nolan (2002) survey, 1994 and 1997 sity education for the middle
1997 ECHP or older age groups between

1987 and 1994, but not be-
tween 1994 and 1997.

(Continued on next page)
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Table 3
(Continued)
Country Reference Data set Years Main findings
Israel Weisberg (1995) 1974 Labor 1974, 1983 Increase of the educational pre-
Mobility Survey, mia for all age groups.
20% sample of
the 1983 Census
Italy Erickson and Ichino SHIW 1978-87 Weak trend towards lower re-
(1995) turns to secondary education
(relative to primary) and higher
returns to college.
Casavola, Gavosto  Administrative 1986-90 Weak evidence of increasing
and Sestito (1996) data from Social wage premia for white-collar
Security jobs.
Netherlands Hartog, Oosterbeek Structure of 1962-89 Returns to education dropped
and Teulings (1993) Earnings Survey continuously between 1962
and 1985, while the level of
education of the labor force
increased steadily. After 1985,
returns to education stabilized
with no indication of a slow-
down in the rise of educational
attainments.
Norway Kahn (1998) Level of Living 1980-91 Stable returns to education,
Survey largely because of the central-
ized wage bargaining process.
Hoegeland, Klette and 1980 Census, 1980, 1990 Stable returns to education, be-
Salvanes (1999) 1990 Survey of cause of the increasing supply
Population and of highly educated workers.
Housing
Portugal Machado and Mata Census of firms 1982, 1994 Increase in college wages rela-
(2001) and their work- tive to wages of workers with
ers (Quadros de only compulsory education.
Pessoal)
Hartog, Pereira and Quadros de Pes- 1982, 1986, Returns to education were sta-
Vieira (2001) soal 1992 ble between 1982 and 1986,
but increased substantially be-
tween 1986 and 1992.
Spain Abadie (1997) Family Budget 1980/81, Substantial decline in the ed-
Survey 1990/91 ucational premium, mainly for
young and elderly workers.
Vila and Mora (1998)  Family Budget 1980/81, Falling returns to primary and
Survey 1990/91 lower secondary education,

stable or increasing returns to
higher education.

(Continued on next page)
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Table 3
(Continued)
Country Reference Data set Years Main findings
Sweden Edin and Holmlund Level of Living 1968-91 Wage differentials  shrank
(1995) Survey, HUS from the mid-1960s up to
the early 1980s, and then
widened from the mid-1980s.
Returns to schooling and
experience fell during the first
period, and increased during
the second. Argue that “a
simple demand and supply
framework can account for
movements in educational
wage differentials”.
UK Harmon and Walker Family Expen- 1978-86 No evidence of time trends in
(1995) diture  Survey the returns to education.
(FES)
Schmitt (1995) General House- 1974-88 U-shaped pattern of educa-
hold Survey tional premia for high- and
(GHS) mid-level qualifications, with

the gains over the 1980s offset-
ting the decline during the late
1970s.

of an international spectrum, but not extreme”. She argues that in order to explain
these relatively lower (but not extremely low) returns, no assumption of ideologically
motivated bias is necessary. “One thing that the USSR did achieve was wide access
to education, for women as well as for men. With a large supply of educated and
skilled labor, market forces were exerting a downward pressure on returns to school-
ing.”

Svejnar (1988) summarizes the studies that investigate the changes in the returns to
education during the earlier stages of the transition to a market economy. In general,
these studies find increases in the returns to schooling and greater incentives to human
capital investments, especially among men.

Rutkowski (2001) updates the results of several earlier papers on the structure of
earnings in Central Europe (CE), including the Baltic states but excluding the countries
of the former Soviet Union. He argues that “returns to education have considerably in-
creased in all transition economies of CE (for which the relevant data are available) and
now by and large they are comparable to those observed in advanced market economies.
[...] Especially strong was the increase in the university earnings premium, while the
premium to secondary education increased much more modestly”. Table 4 summarizes
a few other recent studies.
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Table 4
Educational wage premia. Single country studies: Transition economies

Country Reference Data set Years Main findings

Czech Repub-  Flanagan (1998) 1988 Microcen- 1988, 1996 Rapidly rising returns to

lic sus, 1996 Survey schooling rose during the
of Economic Ex- transition to a market econ-
pectations  and omy. By the mid-1990s, they
Attitudes approximated those found in

many market economies. It is
argued that the driving force
behind this process initially
was the reallocation of eco-
nomic activity between sectors
but, after 1992, it was the rapid
growth of the private sector.

Filer, Jurajda and Confirm the results in Flanagan
Planovsky (1999) (1998), but with much larger
increases in the return to
education.
Poland Keane and Prasad Household Bud- 1985-96 Educational ~ premia  rose
(2002) get Survey rapidly during the transition,

whereas the premium for labor
market experience declined in
the early years of transition and
the position of older workers
deteriorated relative to younger
workers.

Developing economies

During the last 30 years, developing economies have been characterized by substantial
increases in the educational attainments of the population and the workforce. At the
same time, changes in the industrial structure in response to economy-wide reforms
(privatizations, liberalizations, tax reforms, labor market reforms, etc.) have altered the
demand for labor. Hence, these economies represent ideal cases for studying the relative
importance of supply and demand factors on the structure of earnings. Unfortunately,
this task is not easy, mainly because of problems of data availability and quality.

An important difference between developed and developing economies is the fact that
employees outnumber the self-employed in the former, while the opposite is often true
in the latter. The importance of self-employment in developing economies (and in some
developed economies as well) raises both problems of self-selection (why do people
choose to be self-employment?) and unresolved issues of how income and work effort
should be measured. Further, whenever the employees are a relatively small fraction
of the workforce, they also tend to be disproportionately concentrated in the public
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sector where, because of the way wages are set, the link between educational premia
and worker productivity tends to be weaker.

Table 5 summarizes some recent studies. While coverage of Latin American countries
is good, much less is known for African and Asian countries. Notice that the experi-
ence of workers in most African countries has been different from those in developed
economies and other developing countries, as real wages fell substantially between the
early 1970s and the 1990s. Latin American countries have instead been characterized
by a process of trade liberalization and economy-wide reforms.

Several studies focus on the impact of the Mexican trade liberalization of 1985-
1987 on the wage structure. All these studies find an increase in the skill premium, but
offer different (not necessarily mutually exclusive