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ABSTRACT

This paper presents a survey and interpretation of recent research on the return to
education. The empirical findings in a series of current papers suggest that the causal effect of
education on eamnings is understated by standard estimation methods. Using a simple model of
optimal schooling developed by Gary Becker (1967), I derive an explicit formula for the
conventional estimate of the return to schooling and for alternative instrumental variables and
fixed-effects estimators. The analysis suggests that instrumental variables estimates based on
"interventions” that affect the schooling choices of children from relatively disadvantaged family

backgrounds will tend to exceed the corresponding OLS estimates.
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One of the most important "facts” about the labor market is that individuals with more
education earn higher wages. Hundreds of studies from many different countries confirm that
average wages are higher for more highly-educated workers (see e.g. Psacharopoulos (1985)).
Despite this evidence, most economists are reluctant to interpret the earnings gap between
more and less educated workers as an estimate of the causal effect of schooling. Education is
not randomly assigned across the population; rather, individuals maké their own schooling
choices. Depending on how these choices are made, measured earnings differences between
workers with different levels of schooling may over-state or under-state the causal effect of
education.

This paper begins with a review of eight recent studies that attempt to estimate the
causal effect of schooling. Five of the studies use an arguably exogenous source of variation
in education outcomes to form an instrumental variables estimate of the return to education.
Three others attempt to control for unobserved attributes that may confound a causal analysis
of education and earnings. A simple tabulation of the estimates from these diverse studies
reveals an unexpected finding -- in all but one case the "corrected” estimate of the effect of
schooling is noticeably larger than the corresponding "uncorrected” (ordinary least squares)
estimate. Contrary to conventional wisdom, these studies suggest that the causal effect of
education is actually understated by a simple comparison of wages between more and less

educated workers.'

I'The conventional wisdom is summarized in Ehrenberg and Smith (1991, pp. 320-322).
In his widely-cited 1977 survey, Griliches concluded that OLS estimates tend to give unbiased
or even negatively biased estimates of the causal effect of education. It is interesting to
speculate as to why the conventional wisdom is apparently at odds with Griliches' carefully
argued conclusion.



Of course it is possible to criticize the identification strategy used in any of these studies.
In the absence of a randomized experiment, inferences about the causal effects of education
are necessarily derived from non-experimental methods based on untestable identification
assumptions. Furthermore, in each of the studies, the "corrected" estimate of the return to
education is rglatively imprecise. In my opinion, however, the similarity of the findings
across the studies suggests the need for a careful rethinking of the forces that determine
individual schooling attainment, and the potential biases that endogenous school choice creates
in alternative estimators of the rétum to education.

The second section of the paper presents a model of endogenous schooling based on a
supply-démand framgwdrk developed by Becker (1967). Using a set of simplifying
assumptions on functional forms and the diétributio-ns of unobservables, [ derive the formula
for the conventional estimate of the return to education (based on a simple regression of log
wages on observed education). I then compare this estimator to alternatives based on the
kinds of estimation procedures used in recent studies of the return to education. This analysis
suggests that instrumental variables estimates based on "exogenous” factors that affect the
schooling choices of children who would normally obtain low levels of schobling will tend to
exceed the corresponding ordinary least squares estimates of the return to education.

The reasoning behind this conclusion is fairly simple. In Becker's model, individuals
invest in schooling until the marginal return to schooling is equated with their marginal
discount rate. The population of less-educated workers therefore consists of a mixture of
individuals with low returns to education (less able individuals) and individuals with high

discount rates (individuals from poorer families, or with a stronger distaste for education). If






