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ABSTRACT

A convincing analysis of the causal link between schooling and earnings requires an
exogenous source of variation in education outcomes. This paper explores the use of college
proximity as an exogenous determinant of schooling. Analysis of the NLS Young Men Cohort
reveals that men who grew up in local labor markets with a nearby college have significantly
higher education and earnings than other men. The education and earnings gains are concentrated
among men with poorly-educated parents -- men who would otherwise stop schooling at
relatively low levels. When college proximity is taken as an exogenous determinant of schooling
the implied instrumental variables estimates of the return to schooling are 25-60% higher than
conventional ordinary least squares estimates. |

Since the effect of a nearby college on schooling attainment varies by family background
it is possible to test whether college proximity is a legitimately exogenous determinant of
schooling. The results affirm that marginal returns to education among children of less-educated
parents are as high and perhaps much higher than the rates of return estimated by conventional

methods.
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One of the most important "facts” about the labor market is
that better-educated workers earn higher wages. Hundreds of
studies in virtually every country show earnings gains of 5-15
percent (or more) per additional year of schooling.! Despite this
evidence, most analysts are reluctant to interpret the earnings gap
between more and less educated workers as a reliable estimate of
the economic return to schooling. Education levels are not
randomly assigned across the population; rather, individuals make
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
- "true" return to education.’

A convincing analysis of the causal link between education and
earnings requires an exogenous source of variation in education
choices. In this paper I argue that geographic differences in the
accessibility of college are a potential source of such exogenous

variation.> Using data from the Young Men Cohort of the

IStudies of the United States are reviewed in Rosen (1977),
and Willis (1986). A survey of international studies is presented
in Psacharopoulos (1985).

2See Griliches (1977) for an overview of the issues.

3A similar idea is used by Kane and Rouse (1993) to control
for the endogeneity of choice between a four-year college and a
two-year college.
Mallar (1979) used proximity to a training site to estimate the
effect of the Job Corps program.



2

National Longitudinal Survey I find that men who were raised in
local labor markets with a nearby 4-year college have
significantly higher levels of education and earnings. | This
differential persists even after controlling for regional and family
background factors (including parental education and family
structure). The effects of a nearby college are largest for men
with the lowest predicted levels of schooling attainment,
suggesting that the presence of a local college lowers the costs
and/or raises the perceived benefits of education among children
with relatively poor family backgrounds.

When college proximity is taken as an exogenous determinant
of schooling the implied instrumental variables estimates of the
return to education are 25-60 percent higher than the
corresponding ordinary least squares estimates. Contrary to
widespread belief (e.g. Ehrenberg and Smith (1991, pp. 320-
322)) but consistent with a growing number of studies of
endogenous school choice, these findings suggest that the cross-
sectional earnings gap between more- and less-educated workers
may under-state the economic return to schooling for some groups

of workers.*

“‘See e.g. Angrist and Krueger (1991a), Ashenfelter and
Krueger (1992), Kane and Rouse (1993) and Butcher and Case
(1993). All four of these studies report instrumental variables

estimates of the return to schooling that exceed the conventional
ordinary least-squares estimate in the same data set.
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Since the effect of a nearby college on schooling attainment
varies with family background it is possible to test whether
college proximity is a legitimately exogenous determinant of
schooling -- i.e., whether growing up near a college has a direct
effect on earnings or only an indirect effect through the education
decision. Specifically, one can include college proximity in the
earnings equation and use the interaction of college proximity
with a indicator for low parental education as an instrumental
variable for education. This identification strategy relies on the
extra boost to education and earnings among children with poor
family backgrounds. The resulting estimates are stili substantially
higher than the ordinary least squares estimates, and provide no
evidence against the hypothesis that college proximity is an

exogenous determinant of schooling.

Preliminary Analysis of Earnings and Schooling in the NLS

Young Men Cohort

The data in this paper are drawn from the National
Longitudinal Survey of Young Men (NLSYM). The NLSYM
began in 1966 with 5525 men age 14-24 and continued with

follow-up surveys through 1981. Some descriptive statistics for

Interestingly, Griliches (1977) concluded that ordinary least
squares estimates of the return to education were probably not
downward-biased, once measurement error in schooling was taken
into account.
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the original sample and two subsamples are presented in Table 1.
Like other longitudinal surveys initiated in the mid-1960s, the
NLSYM was not a random sample of the U.S. population: rather,
men from neighborhoods with a high concentration of non-white
residents were over—sampled.'5 As shown in column (1), the
NLSYM sample contains a relatively high fraction of men from
the Southern region (41% versus approximately 32% for a
nationally representative sample) and a high fraction of blacks
(28% versus approximately 10% for a nationally representative
sample).

In the baseline interview individuals were asked the
composition of their family when they were age 14: 77 percent
lived with both their father and mother; 12 percent lived with
only their mother; the remainder lived with other relatives or at
least one step-parent (row 5). Individuals were also asked their
father's and mother's education, although a relatively large
fraction of the sample report missing values for these variables
‘(22% are missing father's education, 11% are missing mother's
education). For observations with missing data I have assigned
the overall mean of father's or mother's education. The statistical
models reported below include dummies indicating whether either

parent's education level is imputed.
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The 1966 interview also included a 28 item test of
"Knowledge of the World of Work" (see row 7).° The overall
score on this test is correlated with completed education and wage
rates in later waves of the survey, and the test has been used as
a measure of "ability" in several previous studies of education and
earnings (e.g. Griliches (1976, 1977)).

Finally, the NLSYM data set contains a number of
characteristics of the respondent's local labor market in 1966.”
Among these is an indicator for the presence of an accredited 4-
year college in the local labor market (row 8).® About 70
percent of individuals lived in a labor market area with a nearby
college. The coliege proximity rate varies by region (lower in
the South and Mountain regions), by urban versus rural location
(higher for individuals living in a Standard Metropolitan
Statistical Area), and is correlated with race and parental

education (see below).

The test items were questions on the job activities of 10
specific occupations, the education requirements for these 10
occupations, and the relative earnings of 8 different pairs of
occupations.

"These are based on the county of residence in 1966.

8An indicator for the presence of a 2-year college is also
included in the NLSYM, but this variable turns out to be only
weakly correlated with education or earnings. See below.
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Like other longitudinal surveys the NLSYM is affected by

sample attrition. ~ Approximately 20 percent of the sample
dropped out in the first 3 years of the survey, and only 65
percent of the original sample were interviewed in the final
(1981) wave. In selecting a cross-section from the NLSYM there
is evidently a tradeoff between response rates and the age of the
respondents.  Earlier waves have higher response rates but
relatively young sample members whereas later waves have lower
response rates but older sample members. I compromise by using
labor market information from the 1976 interview. In 1976 the
youngest respondents are 24 years of age and the available sample
is still relatively large (3694 observations or 71 percent of the
original sample). An important advantage of the 1976 data is that
all respondents were directly asked their educational attainment
as of the 1976 interview.

Column (2) of Table 1 reports the characteristics of individuals
who were interviewed in 1976 and who provided valid education
responses. These men have the same age and regional
distributions as the original NLSYM sample but are slightly less
likely to be black. The mean level of reported education in 1976
is 13.2 years. One-third of the sample report exactly 12 years of
schooling, 23% report some college, and 27% report 16 or more

years of education.
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Eighty-three percent of men interviewed ih 1976 report a valid
wage observation. The characteristics of this working subsample
are reported in column (3) of Table 1. Comparisons with the
mean characteristics in columns (1)-(3) show few differences
between the original sample, the subsample of 1976 interviewees,
and the subsample with 1976 wages.

To begin an investigation of the returns to schooling in the
NLSYM Table 2 presents .a-variety of conventional earnings
functions estimated by ordinary least squares (OLS). All models
include a linear education term, a quadratic function of potential
experience (age-education-6), a race indicator, and dummies for
residence in the South and in a metropolitan area (SMSA) in
1976. The specification in column (2) adds 8 indicators for
region of residence in 1966 and another for residence in an
SMSA in 1966. The models in columns (3)-(5) add an increasing
set of family background characteristics: measures of father's and
mother's education (column 3); interactions of father's and
’ fnother's education (column 4); and indicators for family structure
at age 14 (column (5)). As shown by the test statistics in row 13,
the full set of family background variables are never jointly
significant, although the family structure indicators are marginally
significant by themselves. The estimated education coefficient (in

row 1) is remarkably stable across specifications and implies a
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7.3-7.5% earnings advantage for each additional year of
education, controlling for experience and other factors.’

Despite their stability across specifications the estimated
education coefficients in Table 2 may give a biased estimate of
the true economic return per year of education. To facilitate
discussion of the econometric issues involved, consider a simple
two-equation system describing schooling (S;) and log wages (y;)
for individual i (in 1976):

1 S = Xy +v,
(2) Y, & Xia + SIB + u; .

Here X; is a vector of .observed attributes (with E(X;u)) = E(Xjv;
= 0) and B has the interpretation of the "true" return to
education.'® A conventional earnings equation estimated by OLS
gives a consistent estimate of 8 if and only if u; and v; are

uncorrelated (i.e. if S; is econometrically exogenous in (2)).

9Note that the estimated coefficient of a linear education
variable is only strictly interpretable as a "rate of return” to
schooling under very rigid conditions (see Mincer (1974)). I use
the terminology "rate of return to schooling" to refer to the
education coefficient in conventional human capital model.

101f the return to education varies across individuals then the
coefficient § in equation (2) should be interpreted as the average
return to education. Specifically, suppose y; = Xja + Si6; +
¢, where B, is the marginal return to education for i. Then
equation (2) holds with § = E(8) and u; = ¢ + S:(B;-8).
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There are a variety of reasons why schooling may be
correlated with the unobserved component of earnings. One that
has received considerable attention in the literature is "ability
bias" (see e.g. Griliches (1977)). Suppose that some individuals
have an unobserved characteristic ("ability") that enables them to
earn higher wages at any level of education. If these individuals
acquire higher-than-average schooling then the OLS estimate of
B will be upward-biased. The fact that individuals with higher
test scores (on IQ or achievement tests) tend to have higher
earnings and more schooling is often interpreted as evidence of
ability bias.

Another important source of correlation between u; and v; is
measurement error in schooling. Measurement error induces a
negative correlation between the error components of earnings
and observed schooling, leading to a downward bias in OLS
estimates of B (see Griliches (1977)).!! A similar negative bias
arises if the true return to schooling varies across the population
'and if individuals with lower levels of schooling have higher
returns to schooling. Such a negative correlation is implied by a

model of school choice in which individuals with different

HEstimates in the literature (cited by Griliches) suggest that
10% of the variance in measured education is due to measurement
error. In this case the OLS estimate of the return to education is
downward biased by 10-15 percent, depending on what other
covariates are included in the model.
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discount rates invest in schooling until the marginal return to
schooling equals the discount rate (see Card (1993) and Lang
(1993)).

A consistent estimate of the true return to education can be
obtained if there is a component of the vector X; that affects
schooling but not earnings.!? If schooling were randomly
assigned, for example, then the realization of the randomizing
process could be used as to estimate equation (2) by instrumental
variables (IV)."* In the absence of "pure" random assignment,
however, one needs to identify a causal determinant of schooling
that can be legitimately excluded from the earnings equation. The
presence of a néarby college may be such a variable. Students
who grow up in an area without a college face a higher cost of
college education, since the option of living at home 1s

p-recludf:d.14 One would expect this higher cost to reduce

~ 12If the true rate of return to education varies across the
population then one can obtain a consistent estimate of the
average return to education for some subset of the population.
See Angrist and Imbens (1993).

I3Something like this idea is used by Angrist and Krueger
(1991b), who use draft-lottery status as an instrument for
schooling of men who could have served in the Vietnam war.

4Tabulations of the October 1973 Current Population Survey
show that in the early 1970s 34% of college students age 18-24
lived with their parents while attending school. The fraction is
higher (39%) for black students.






