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Abstract

In the last few decades, college enrollment has risen across all income levels,

but inequality in the likelihood of completing a college degree has increased.

This increase in the inequality of college graduation outcomes is particularly

pronounced among women (Bailey and Dynarski, 2011). This paper studies

the impact of one obstacle to college completion among low-income youth:

geographic distance to the nearest four-year public college. By constructing a

measure of estimated distance in miles to an in-state public college for each

respondent from the National Longitudinal Survey of Youth 1997 (NLSY 97),

the paper estimates the impact of college distance on college graduation and

earnings in adulthood for low-income youth.

The results show that cutting the distance to a public college from its mean

value of 18 miles to half of that, 9 miles, is associated with a 4.5 percentage
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point increase in the college graduation rate of low-income women, and an

8.5 percentage point increase in the graduation rate of those who have en-

rolled. These effects are robust to controlling for a range of socioeconomic

variables, environmental variables, and standardized test scores. Furthermore,

low-income women who grew up closer to a public college were more likely to

be employed and have higher incomes in adulthood than low-income women

with equivalent socioeconomic characteristics and standardized test scores who

grew up farther from a public college. Low-income men, who have much lower

college graduation rates than their female counterparts, do not appear to be

affected by distance to a public college. This finding is consistent with prior

studies that found women to be much more responsive to higher education

interventions (Angrist et al., 2009).

These results suggest that having to commute a long distance to school or

bearing the financial and psychological cost of establishing a home far from

where one grew up, reduces the likelihood that low-income women are able to

graduate from college. Policymakers should consider this finding when deciding

whether to establish new campuses of public college systems or to consolidate

two existing campuses.

1 Introduction and Research Question

In recent years, some state university systems have chosen to open a new campus,

such as the recently created UC-Merced, or attempted to save money and improve

quality by consolidating campuses, such as the recent consolidations in the Uni-
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versity of Georgia system.1 Policymakers considering a consolidation of campuses

must weigh a tradeoff between reducing costs to maintain the university system and

increasing the geographic distance that students must travel to access the nearest

campus. Conversely, policymakers considering opening a new campus must consider

whether the benefits of making a campus available to a previously underserved re-

gion of the state can justify the additional costs. This paper examines the impact of

geographic distance from a four-year public college on economic opportunity for the

cohort of lower-income youths in the Millennial generation.

Geographic distance can add to the financial costs of colleges in several ways. If no

public college is within a reasonable commuting distance, students have to move and

establish a residence separate from their families, which can be expensive. If a college

is within commuting distance, then the longer the commute, the less time available

for studying or to potentially work part- or full-time. Distance can also add to the

non-financial costs of attending college by separating students from their communities

and support networks. For some students, family ties and responsibilities could make

it implausible to travel very far to attend college. Finally, a nearby college raises

the probability that youths are aware of the potential to attend that college. The

costs imposed by distance to a public college will be most salient for low-income

and first-generation college students who cannot expect significant financial support

from their parents to attend college. One would therefore expect the impact of public

college distance to be largest for students from low-income backgrounds.

Despite large increases in the last few decades in the number of students enrolling

1http://www.usg.edu/consolidation/
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in college, there remain significant inequalities in the likelihood of successfully earning

a Bachelors degree across youths from different economic backgrounds (Bailey and

Dynarski, 2011). Conditional on enrolling in a four-year college, lower-income youths

are less likely to successfully finish, leading to large inequalities in the probability of

completing a college degree overall (see Figures 1 and 2). Addressing this inequal-

ity by improving the likelihood of success for lower income youths could potentially

reap large social benefits. Brand and Xie (2010) find that the impact of completing

college on wages is greatest for students who are least likely to complete it. Evidence

suggests that college education not only raises incomes, but also improves health

behaviors (Currie and Moretti, 2003) and civic participation (Dee, 2004). Zimmer-

man (2014) uses a sharp GPA cutoff for access to Florida’s four-year public colleges

to demonstrate that access to a four-year college has large economic benefits, even

for students whose prior academic achievement puts them on the margin of being

accepted to a four-year college.

2 Prior Literature

Card (1993) shows that young men in the Baby Boomer generation that grew up

in a labor market with a public four-year college were more likely to attend college,

and had higher incomes as adults. There are two key reasons why a re-examination

of this question is warranted. One is that public higher education has changed

significantly since the Baby Boomer generation attended college. State university

systems have expanded, tuition has risen, student loans have grown in size and
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Figure 1: Likelihood of Completing College Conditional on Enrollment
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Loess regression using data from the National Longitudinal Survey of Youth 1997.
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Figure 2: Unconditional Likelihood of Completing College
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Loess regression using data from the National Longitudinal Survey of Youth 1997.
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prevalence, and the employment options for people without a college degree have

deteriorated. The other reason is that the sample Card (1993) uses only includes

men, he does not examine the impact of college proximity on women, who have

overtaken men in college enrollment and completion since the cohort Card (1993)

studied. An increasingly large percentage of families, depend on women’s earnings,

making women’s opportunity to access higher education an important topic of study.

Currie and Moretti (2003) use public college openings per capita as an instru-

ment to measure the causal impact of mother’s college attendance on infant health

outcomes, and Dee (2004) uses distance to a community college as an instrument to

measure the impact of college attendance on civic participation. In both cases, the

first stage regressions show that college proximity significantly raises the likelihood

of attending college.

Using Germany survey data, Spiess and Wrohlich (2010) found that each kilome-

ter of distance from a public university reduces the probability of attending college

by between .2 and .3 percentage points, while in Canada, Frenette (2004) found that

living in commuting distance of higher education institutions raises the probability

of attendance.

To my knowledge, no papers have estimated the impact of college distance on the

probability of completing college and economic opportunity for women specifically.

Nor have any papers specifically examined the impact of college distance on the

cohort born in the U.S. in the 1980s. It could potentially be misleading to extrapolate

from Card’s results with Baby Boomer men to Millennial women or men. Millennials

face a different higher education landscape, and prior evidence indicates that higher
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education interventions can have differential effects on men and women (Angrist et

al., 2009).

3 Data and Methods

3.1 Individual Data

The National Longitudinal Survey of Youth 1997 (NLSY97) tracks the cohort born

between 1980 and 1984. The first survey wave begins in 1997, when nearly all the

youths are living in households with their parents or guardians, and a new survey is

done with the youths each year. The most recent available survey year is from 2013,

when the cohort is in its late twenties and early thirties.

For each survey wave that the youths are under 18, I convert their family income

to a percentile based on the observed family incomes in that year. If a sixteen year

old is observed in 1998, whose family has an income of $44,000, that family income

is converted into a percentile based on the family incomes of other sixteen year olds

observed in 1998 (68th percentile). Each youth was then assigned a single parental

income percentile based on the average across all survey waves that they were below

age 18.

For each survey wave that the youths were 25 or older and not enrolled in school,

I converted their individual earnings into a percentile based on the earnings of other

youths in that year of the same age. For example, an individual earning $50,000 in

2011 when they are 29 years old, would be assigned a percentile based on where they

fall in the income distribution of other 29 year olds in 2011 who are not enrolled in
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school (79th percentile). This conversion facilitates easy comparisons across years

and ages, without worrying about the impact of recessions, the life cycle, or inflation.

Family income percentiles were averaged across all waves that a youth was below 18,

and the youths’ incomes were averaged across all waves they were 25 years or older

and not enrolled in school.

For all of the analyses, I focus on the individuals whose parents are in the bottom

half of the parental income distribution. Table 1 shows the summary statistics for

the sample used for the main analysis.

3.2 College Distance by County

I construct a new county-level measure of geographic proximity to college that is

spatially sensitive. Rather than using a dummy variable indicating if a public four

year college is present or not, the approach used in Card (1993), or the number of

colleges or college openings per capita (Currie and Moretti (2003) ; Chetty et al.

(2014)), I find the population-weighted average distance to a public four-year college

for each county.

The advantage of this approach is immediately apparent when comparing two

counties that do not have any public four-year colleges and therefore have equivalent

geographic proximity to college by all non-spatially sensitive measures. Deer Lodge

County in Montana does not have any public four-year colleges, but it borders Silver

Bow County where Montana Tech of the University of Montana is located, and its

average distance to a public four year college is only 21 miles. Richland County in

Montana does not have any public four-year colleges either, but the closest four-year
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public college is over 200 miles away (see Figure 3). The sharp contrast in geographic

proximity to a public college between the two counties can only be captured by a

spatially sensitive measure. Both counties have zero colleges per capita so they would

appear equivalent by that measure of college proximity.

In order to construct a distance to college variable, I collected the addresses

for every four-year public college in the fifty states and Washington D.C. from the

Integrated Post-Secondary Education Data System from the National Center for

Education Statistics (IPEDS). I geocoded each address using the Google Maps API,

and for colleges that listed a P.O. Box as their address, I used the institution name,

city, and state to identify its latitude and longitude.

Average distance to a college in each county is calculated by dividing counties

into their Census tracts, finding the distance in miles to a four-year public college for

each tract, and averaging the tract-level college distances in each county, weighting

the tracts by their population.

3.3 County Characteristics

Counties that are close to four-year public colleges, may be more urban, richer, and

better educated than counties that are not. They might also have a different level

of inequality. These county characteristics may influence economic opportunity even

after controlling for parental income, education, and race. I include county-level

population density, inequality (Gini coefficient), median income of families with chil-

dren, and percentage of the adult population with a Bachelors degree as independent

variables, to control for the environmental characteristics that public colleges may
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Figure 3: Distance to College in Montana: Deer Lodge vs. Richland Counties
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Black dots indicate four year public colleges. Deer Lodge County in the southwest
of Montana is relatively close to Montana Tech. Richland County in the northeast
is over 200 miles from a four year public college, but is nonetheless populous enough
to be represented in the NLSY 97 data.

11



be associated with.

County-level data on population density and share of the population with a Bach-

elors degree are drawn from the 2000 Census. The county-level inequality and income

levels use the analysis of IRS records from Chetty et al. (2014), which uses tax re-

turns from the 1990s of families with dependents to produce county level estimates

of, among other things, the median income of families with children and the Gini

coefficient.2

Table 1: Summary statistics of Bottom Half of Parental Income Distribution

Variable Mean Std. Dev. N
College Graduate 0.138 0.345 2710
Population Weighted College Distance (miles) 18.273 25.743 2710
Log(College Distance) 2.483 0.863 2710
Population Weighted Community College Distance (miles) 9.13 8.72 2710
Log(Community College Distance) 1.93 .70 2710
Population Density 2231.555 6527.892 2710
Log(Population Density) 5.989 1.861 2710
Parents’ Income Percentile 26.676 14.27 2710
Youth Income Percentile 38.748 25.776 2207
Black 0.358 0.479 2710
Hispanic 0.252 0.434 2710
Mixed Race 0.007 0.083 2710
Mother Highest Grade 11.566 2.707 2710
Gini Coefficient 0.469 0.101 2710
County Median Income (000s) 55.308 16.996 2710
County Share of 25+ Pop. with a Bachelors .255 .093 2710
ASVAB Test Score / 1000 (Range 0-100) 35.46 27.19 2710
Child of a Single Parent .539 .499 2710
Has Own Child by Age 22 .264 .441 2710

2I retrieved the data from http://www.equality-of-opportunity.org/index.php/data
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4 Analysis

4.1 Impact on College Graduation Rates

I begin my analysis by estimating the impact of the log of college distance on the

probability that youths whose parents’ average income percentile is below 50 will

successfully complete college using a linear probability model3 with the following

specification:

College Graduatei =β0 + β1 log(College Distancei) + β2 log(Pop. Densityi)+

β3Parents’ Income Percentilei + β4Mother’s Highest Gradei+

β5Inequalityi + β6County Median Incomei+

β7% of Over 25 Pop. w/ BAi + Racei + Statei + εi (1)

Standard errors are clustered at the county-level since college distance varies by

county, not by individual.

The three columns of Table 2 refer to different subsets of the population: all

youths whose parents’ incomes are below the 50th percentile, male youths, and female

youths. The results suggest that college distance has a large and significant effect on

young women, and very little, if any effect on young men. Cutting college distance

in half is associated with a 4.5 percentage point change in the likelihood that a low-

income female youth would graduate from college.4 The average college completion

3A logistic regression model produces very similar results in terms of the magnitude of the
coefficients, and their statistical significance. See Table 9 for the odds ratios from the logistic
regression.

4Coefficient is −.066, If X is the distance to college, and .5X the distance after it has been cut
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Table 2: Linear Probability Model of College Graduation
(1) (2) (3)

Sample: All Men Women
Dependent Variable: College Grad College Grad College Grad

Log(College Distance) -0.0279 0.0115 -0.0665**
(0.0213) (0.0245) (0.0274)

Log(Population Density) -0.0158* -0.00488 -0.0264**
(0.00855) (0.0104) (0.0118)

Parents’ Income Percentile 0.00199*** 0.00192*** 0.00206**
(0.000527) (0.000568) (0.000899)

Mother Highest Grade 0.0205*** 0.0221*** 0.0180***
(0.00352) (0.00408) (0.00502)

County Inequality (Gini) 0.106 0.168 0.0588
(0.162) (0.183) (0.244)

Median Income (County) 4.25e-07 1.80e-06 -6.66e-07
(9.93e-07) (1.28e-06) (1.46e-06)

% of 25+ pop. w/ a Bachelors 0.0494 -0.00931 0.0844
(0.168) (0.255) (0.234)

Non-Hispanic Black -0.0338* -0.0166 -0.0456*
(0.0187) (0.0234) (0.0272)

Hispanic -0.00430 0.0354 -0.0347
(0.0260) (0.0287) (0.0399)

Mixed Race 0.0414 0.266* -0.125**
(0.0753) (0.149) (0.0612)

State Fixed Effects Yes Yes Yes
Constant -0.0616 -0.386** 0.250

(0.149) (0.169) (0.202)
Observations 2,710 1,359 1,351
R-squared 0.061 0.082 0.084
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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rate for this population is 16%, so that represents a 28% change in the probability

of completing college.

4.2 Specification Checks

When running specification tests using different combinations of covariates, or a lo-

gistic model instead of a linear probability model, the magnitude and significance of

the effect remain essentially unchanged (Tables 9 and 10). Adding the Armed Ser-

vices Vocational Aptitude Battery test scores (ASVAB) to the regression significantly

increases the R2, and eliminates the statistical significance of both parental income

and education. Despite the fact that adding test scores to the model eliminates the

importance of socioeconomic variables, the impact of college distance on low-income

women is robust to including test scores. The coefficients for men remain small and

statistically insignificant across alternative specifications, as do the coefficients for

the entire population of youths with parental incomes below the median (Tables 13

and 14).

In Table 2, I use the cutoff of the median parental income to define “low-income”,

but that is chosen arbitrarily. In order to test whether the significance of the results

for low-income women is sensitive to the choice of cutoff point, I re-estimate the

regression using cutoffs between the 25th and 75th percentile, using intervals of

five, and show the results in Table 11. The coefficients change depending on the

cutoff, but they remain significant at the 5% level for any cutoff between the the

25th and 55th percentile. When women whose parents are above the median income

in half, then −.066 × (log(.5X) − log(X)) = −.066 × log(.5) = .045
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are included in the sample, the impact of college distance diminishes into statistical

insignificance. The relationship between the coefficients and the cutoffs can be seen

visually in Figure 4.

4.3 Decomposing the Impact on Enrollment and Persistence

There are two potential ways college distance can affect the probability of a youth

eventually completing a four-year college degree. One is via its effect on the proba-

bility of enrolling in a four-year degree, another is via its effect on the persistence in

college for those who do enroll. Figure 1 indicates that inequality in earning Bachelors

degrees cannot be attributed purely to differences in college enrollment; low-income

youth have much lower levels of persistence than their higher-income peers. Table 3

shows that college distance does not appear to have an impact on the likelihood of

enrollment for both young men and women, which means that the relationship must

be driven by the effect on persistence rather than enrollment. In order to identify the

effect of college distance on persistence, I run the same set of regressions as in Table

2, except restricting the sample to only youths who were enrolled in a college working

towards a four-year degree. The coefficient on college distance in the women-only

regression of Table 4 (column 3) confirms that the channel by which college distance

affects graduation rates is through its effect on completion rates for those who enroll

in college. It implies that cutting college distance in half increases the probability of

successfully completing college by 8.5 percentage points for low-income female college

students.5 In the sample used for the regression, young women whose parents are

5Coefficient is −.124, If X is the distance to college, and .5X the distance after it has been cut
in half, then .085 = −.124 ∗ (log(.5X) − log(X))
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Table 3: Impact of College Distance on Enrollment
(1) (2) (3)

Sample: All Men Women
Dependent Variable: Enrolled 4year Enrolled 4year Enrolled 4year

Log(College Distance) 0.0103 0.0278 -0.00482
(0.0261) (0.0287) (0.0372)

Log(Population Density) -0.00655 -0.00222 -0.00837
(0.0103) (0.0131) (0.0159)

Parents’ Income Percentile 0.00340*** 0.00283*** 0.00393***
(0.000737) (0.000897) (0.00109)

Mother Highest Grade 0.0308*** 0.0331*** 0.0264***
(0.00415) (0.00506) (0.00627)

County Inequality (Gini) 0.195 -0.0783 0.438
(0.176) (0.228) (0.312)

Median Income (County) 7.32e-07 9.84e-07 3.88e-07
(1.20e-06) (1.62e-06) (2.15e-06)

% of 25+ pop. w/ a Bachelors 0.138 0.476 -0.206
(0.198) (0.299) (0.356)

Non-Hispanic Black 0.0140 -0.0178 0.0386
(0.0253) (0.0327) (0.0355)

Hispanic 0.0548* 0.0748* 0.0308
(0.0312) (0.0398) (0.0484)

Mixed Race 0.0955 0.372** -0.148
(0.147) (0.186) (0.158)

State Fixed Effects Yes Yes Yes
Constant -0.303* -0.403** -0.173

(0.163) (0.186) (0.242)
Observations 2,721 1,366 1,355
R-squared 0.070 0.114 0.084
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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below the median income level and have enrolled in a four-year college, 47 percent

successfully completed college.

4.4 Impact of College Distance on Income

Evidence suggests that completing college has a causal impact on earnings, either

through its impact on productivity or by the way it affects employers’ perceptions of

productivity, or both. This effect appears to exist, even for academically marginal

students (Zimmerman, 2014). Therefore one would expect that if college distance

affects the likelihood that lower-income women graduate college, it would also raise

their earnings in adulthood. I test this hypothesis by running regressions with the

same specification as Equation 1, except with average income percentile in adulthood

as the dependent variable instead of college graduation. Based on the results of Table

5, college distance appears to have a significant effect on income in adulthood for

lower-income young women, although the magnitude of the effect can vary a lot across

alternative specifications (Table 15). Despite the uncertainty about the magnitude

of the effect, the results do suggest that college distance has an effect on the upward

mobility of young women from lower income backgrounds.

Card (1993) uses college proximity as an instrumental variable to estimate the

causal impact of college attendance on earnings in adulthood. I cannot confidently

assume that college distance only affects earnings through its impact on college com-

pletion rates. For example, colleges have significant impacts on the local economy in

more rural areas, and may affect lower income people’s earning power, even if they

did not go to college at all. For this reason, I only estimate the reduced-form impact
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Table 4: Impact of College Distance on Persistence Once Enrolled
(1) (2) (3)

Sample: All Men Women
Dependent Variable: College Grad College Grad College Grad

Log(College Distance) -0.0868* 0.0119 -0.124***
(0.0445) (0.0773) (0.0446)

Log(Population Density) -0.0390* -0.0290 -0.0396
(0.0214) (0.0364) (0.0245)

Parents’ Income Percentile 0.00174 0.00312 -3.12e-05
(0.00132) (0.00208) (0.00185)

Mother Highest Grade 0.0202*** 0.0332*** 0.0134
(0.00749) (0.0115) (0.00960)

County Inequality (Gini) 0.124 0.929 -0.138
(0.431) (0.638) (0.530)

Median Income (County) -9.35e-08 4.75e-06 -1.66e-06
(2.23e-06) (3.49e-06) (2.75e-06)

% of 25+ pop. w/ a Bachelors 0.0510 -0.634 0.255
(0.403) (0.649) (0.530)

Non-Hispanic Black -0.112** 0.00253 -0.164***
(0.0477) (0.0851) (0.0559)

Hispanic -0.0908 0.0569 -0.138*
(0.0583) (0.0846) (0.0758)

Mixed Race -0.0665 0.123 -0.324*
(0.123) (0.197) (0.189)

State Fixed Effects Yes Yes Yes
Constant 0.575* -0.537 1.039***

(0.322) (0.544) (0.363)
Observations 861 363 498
R-squared 0.086 0.149 0.140
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 5: Impact of College Distance on Adult Income Percentile
(1) (2) (3)

Sample: All Men Women
Dependent Variable: Income Percentile Income Percentile Income Percentile
Log(College Distance) -1.322 1.287 -4.372***

(1.247) (1.672) (1.476)

Log(Population Density) -0.896 -1.675** 0.0314
(0.642) (0.849) (0.892)

Parents’ Income Percentile 0.254*** 0.236*** 0.271***
(0.0421) (0.0569) (0.0590)

Mother Highest Grade 0.734*** 0.682** 0.743**
(0.281) (0.340) (0.362)

County Inequality (Gini) 30.50* 51.69** 8.973
(15.80) (21.42) (17.01)

Median Income (County) 0.000149* 0.000173* 0.000166
(8.00e-05) (0.000102) (0.000101)

% of 25+ pop. w/ a Bachelors -10.55 -17.64 -10.38
(13.31) (17.51) (17.08)

Non-Hispanic Black -10.90*** -14.48*** -7.168***
(1.697) (2.143) (2.157)

Hispanic -0.216 -0.490 -0.0904
(1.945) (2.902) (2.714)

Mixed Race -2.762 3.903 -7.179
(7.191) (9.433) (7.279)

State Fixed Effects Yes Yes Yes
Constant 16.09 11.25 21.11*

(10.54) (13.63) (12.38)
Observations 2,216 1,112 1,104
R-squared 0.106 0.135 0.133
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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of college distance on income in adulthood, and do not use college distance as an

instrument for college completion.

4.5 Impact of Community College Distance

Community colleges are cheaper and easier to gain acceptance to than four-year

colleges. For students unable to attend a four-year college due to distance, financial

cost, or lack of academic preparation, proximity to a community college could provide

a pathway to eventually earning a four-year degree. Rouse (1995) finds that relative

proximity to a two-year college can increase years of schooling, although the effect

on the likelihood of completing a Bachelors degree is unclear. On the other hand,

Zimmerman (2014) finds that attending a two-year college instead of enrolling in a

four-year college as a freshman, reduces the probability that a student will eventually

graduate from college. Zimmerman identifies this causal effect by exploiting an

arbitrary GPA cutoff used in admissions to four-year colleges in Florida and compares

the outcomes for students just below, and just above the cutoff.

I examine the impact of community college distance, controlling for distance to

a four-year college, by modifying the regressions in Table 2 to include the log of

distance to a community college. Distance to a community college is calculated in

the same manner that distance to a four-year college was calculated, by geocoding

each community college in the country and finding the population-weighted distance

to a community college for each county.

Table 6 shows that the effect of community college distance on low-income women

appears to have the same magnitude as the effect of four-year college distance, but

21



Table 6: Impact of Community College Distance
(1) (2) (3)

Sample: All Men Women
Dependent Variable College Grad College Grad College Grad

Log(College Distance) -0.0209 0.0162 -0.0532*
(0.0231) (0.0281) (0.0273)

Log(Comm. Coll Dist) -0.0253 -0.0160 -0.0524
(0.0243) (0.0294) (0.0330)

Log(Population Density) -0.0204** -0.00764 -0.0362***
(0.00891) (0.0105) (0.0132)

Parents’ Income Percentile 0.00198*** 0.00193*** 0.00204**
(0.000525) (0.000567) (0.000897)

Mother Highest Grade 0.0203*** 0.0219*** 0.0174***
(0.00353) (0.00408) (0.00504)

County Inequality (Gini) 0.0845 0.152 0.0218
(0.162) (0.180) (0.245)

Median Income (County) 3.65e-07 1.75e-06 -7.38e-07
(9.82e-07) (1.28e-06) (1.44e-06)

% of 25+ pop. W/ a Bachelors 0.0643 0.000778 0.106
(0.166) (0.253) (0.232)

Non-Hispanic Black -0.0334* -0.0158 -0.0462*
(0.0186) (0.0233) (0.0270)

Hispanic -0.00536 0.0356 -0.0393
(0.0260) (0.0286) (0.0398)

Mixed Race 0.0420 0.269* -0.130**
(0.0754) (0.148) (0.0613)

State Fixed Effects Yes Yes Yes
Constant 0.00980 -0.342** 0.400*

(0.155) (0.168) (0.224)
Observations 2,710 1,359 1,351
R-squared 0.062 0.082 0.086
Robust standard errors in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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it is not quite statistically significant. The impact of four-year college distance is

slightly diminished by controlling for community college distance, but still substan-

tial in magnitude and statistically significant. This suggests that while community

colleges may be helpful to some students, proximity to a two-year college is not a

sufficient substitute for proximity to a four-year college. For men, the impact of

community college distance is just as insignificant as the impact of four-year college

distance, suggesting that for most men who are unable or unwilling to get a college de-

gree, geographic distance is not the binding constraint. These results for community

college distance do not change in any meaningful way with alternative specifications

(Table 12). In some specifications for low-income women, the t-statistic for commu-

nity college distance crosses over the 1.65 threshold into statistical significance at the

10% level for women, but it is not as robust as the coefficient on four-year college

distance.

4.6 The Role of Family Obligations

Surette (2001) finds that in the NLSY 79 cohort (born between 1957 and 1964),

women graduating from two-year colleges were much less likely to transfer to four-

year colleges than men, and that those who did were less likely to graduate than

men who transferred. The author offers the hypothesis that men’s fewer family

obligations could make it easier to manage the additional travel necessary to access

a four-year college campus, while for women that may be more challenging. The

same phenomenon could potentially explain why college distance appears to matter

so much more for low-income women than for low-income men in the NLSY 97 cohort.
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There are two types of family obligations that could hold women back more

relative to men. One is obligations to the nuclear family the youth was raised in.

Parents may rely more on their daughters more than their sons for child care or

caring for elderly relatives, and this may make traveling a long distance to a college

a greater obstacle for women than for men. The second is that college-aged women

may have their own children they need to be responsible for, whereas college-aged

men are less likely to. If a woman is raising a young child without the help of the

child’s father, it becomes more valuable to her to remain geographically close to the

family that raised her, and logistically more difficult to commute a long distance to

college classes.

I examine both of these hypotheses, but I do not find any evidence for them. In

Table 16, I restrict the data to only those youths that have not had any children

by age 22. For this subset of the data, the impact of college distance on women

appears to be larger, not smaller, undermining the hypothesis that the effect of

college distance is driven by young women with children.

If parental needs were causing young women to feel an obligation to stay close to

home, one would expect that phenomenon to be greatest for single parents who may

need their oldest children’s help more than married parents. In Table 17, I interact

a single parent dummy variable with the college distance variable to see if it has an

effect on the relationship between college distance and college graduation. It does

not. The coefficient on the college distance main effect is approximately the same

as before, while the coefficient on the interaction term, as well as the single parent

main effect, is statistically indistinguishable from zero.
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4.7 Impact of College Distance on Employment

Chetty et al. (2016) uses IRS tax records to document geographic variation in eco-

nomic opportunity for men and women from various economic backgrounds. They

link tax returns of individuals when they were thirty years old to the tax returns of

their parents when they were children in the 1990s. With over 40 million observa-

tions, they were able to construct relatively precise estimates of employment rates at

age 30 for men and women with parents from each quintile of the income distribution

for nearly every county in the country. Using their county-level estimates, I estimate

the relationship between college distance and age 30 employment rate for men and

women for people from each of the parental quintiles. Given my previous results with

the same cohort, one would expect that college distance will be negatively associated

with employment rates for women from low-income backgrounds, but less so, if at all,

for men from low-income backgrounds. The results in Table 7 and 8 are consistent

with this hypothesis. The women from the poorest backgrounds (column 1) have

the largest relationship between distance to a public college and employment rates,

and the women from the richest backgrounds (column 5) do not appear to have a

significant relationship between college distance and employment probability at age

30. College distance does not appear to have a significant effect on the employment

probability of men, consistent with my earlier finding that college distance does not

effect low-income men’s likelihood of graduating from college.6

6Even thought the coefficient for men is not significant and the coefficient for women is, the
difference between the two coefficients are not statistically significant, so one should be cautious
about interpreting these results as showing a systematic difference between men and women.
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Table 7: Data on W-2 filing at age 30 drawn from Chetty et al. (2016)
Percent of women who grew up in a given county filing a W-2 at Age 30

Columns Indicate Parental Income Quintile:
Poorest Middle Richest

(1) (2) (3) (4) (5)

log(Distance) −0.694∗∗∗ −0.357∗ −0.353∗∗ −0.393∗∗ −0.132
(0.234) (0.200) (0.179) (0.185) (0.226)

log(Pop. Dens.) −0.366∗∗ 0.169 −0.074 −0.127 0.131
(0.153) (0.131) (0.117) (0.122) (0.154)

Gini Coef. −4.402∗ −2.985 −1.502 2.160 −0.444
(2.259) (1.906) (1.707) (1.764) (2.217)

County % Black 0.137∗∗∗ 0.118∗∗∗ 0.086∗∗∗ 0.048∗∗∗ 0.026∗

(0.015) (0.013) (0.011) (0.012) (0.016)
State FE Yes Yes Yes Yes Yes
Constant 72.014∗∗∗ 71.964∗∗∗ 78.031∗∗∗ 79.646∗∗∗ 82.182∗∗∗

(1.722) (1.474) (1.321) (1.367) (1.712)

Observations 2,683 2,752 2,747 2,698 2,334
R2 0.253 0.273 0.311 0.316 0.217

∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 8: Data on W-2 filing at age 30 drawn from Chetty et al. (2016)
Percent of men who grew up in a given county filing a W-2 at Age 30

Columns Indicate Parental Income Quintile:
Poorest Middle Richest

(1) (2) (3) (4) (5)

log(Distance) −0.289 −0.097 −0.173 −0.198 −0.099
(0.227) (0.175) (0.148) (0.160) (0.191)

log(Pop Dens) −0.875∗∗∗ −0.541∗∗∗ −0.485∗∗∗ −0.106 0.020
(0.148) (0.114) (0.097) (0.105) (0.130)

Gini Coef. −11.176∗∗∗ −6.261∗∗∗ −6.714∗∗∗ −9.288∗∗∗ −6.577∗∗∗

(2.173) (1.667) (1.413) (1.528) (1.897)
County % Black −0.094∗∗∗ −0.080∗∗∗ −0.045∗∗∗ −0.017∗ −0.020

(0.014) (0.011) (0.009) (0.010) (0.013)
State FE Yes Yes Yes Yes Yes
Constant 81.634∗∗∗ 84.519∗∗∗ 90.719∗∗∗ 92.644∗∗∗ 91.022∗∗∗

(1.668) (1.286) (1.094) (1.183) (1.447)

Observations 2,690 2,749 2,750 2,705 2,329
R2 0.356 0.342 0.286 0.147 0.124

∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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5 Conclusion

Growing up near a public college appears to significantly improve the likelihood that

women from lower income backgrounds will be able to succeed in college. Cutting

college distance in half increases the probability of completing college by 4.5 per-

centage points overall, and by 8.5 percentage points for those who enroll in college.

This result is robust to a range of controls, including parental income and education,

race, population density, inequality, county-level education and income levels, Armed

Services Vocational Aptitude Battery scores (ASVAB) and state fixed effects.

College proximity also appears to impact the expected income percentile in adult-

hood for women from lower income backgrounds, although the size of the effect is

quite uncertain. There does not appear to be any effect on young men from lower

income backgrounds. The same pattern persists when examining the probability of

filing a W-2 at age 30 (a proxy for employment). Poor women that grew up in coun-

ties closer to a public college are more likely to be employed at age 30 than poor

women that grew up far from a public college, but there is no statistically significant

difference for poor men.

Angrist et al. (2009) examined a randomized trial at a large public university

in which some students were assigned financial incentives to maintain good grades,

some students were assigned the opportunity to use extra academic counseling, some

were assigned both, and some were assigned neither. They found that women were

much more likely to use the extra academic counseling services than men, and that

while women’s academic performance was significantly improved by some of the

treatments, men’s academic performance was virtually unaffected. The authors were
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not able to explain why the discrepancy existed, but they did note a number of other

studies of higher education interventions, as well as interventions at other education

levels in which the impact was much stronger for women than for men.

It is not at all surprising that the results for college distance fit into that larger

pattern, but the question still remains, why does college distance matter so much

more for women than for men? The puzzle is less why women are affected by college

distance, but rather why men are not. In communities sufficiently far away from

any nearby college, the college graduation rates for men and women are equally low.

In communities where a college is nearby, women take advantage of the economic

opportunity that that offers and graduate from college in much higher numbers,

whereas men simply do not. The critical unanswered question is why men are not

taking advantage of the opportunities available to them.

Regardless of whether men take advantage of geographically proximate colleges

or not, these results indicate that there is a significant group of young women from

lower income backgrounds who are able to succeed in college and graduate with a

Bachelors degree if there is a public four-year college nearby, but will not make it

through college if they are forced to travel a long distance. Furthermore, growing up

close to a public college raises women’s incomes in adulthood and their probability

of being employed. This is an important factor for policymakers to consider when

figuring out how to make public higher education more accessible.
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Table 9: Logistic Model of College Graduation
(1) (2) (3)

Sample: All Men Women
Dependent Variable: College Grad College Grad College Grad

Odds Ratios Odds Ratios Odds Ratios

Log(College Distance) 0.769 1.096 0.588**
(0.145) (0.313) (0.123)

Log(Population Density) 0.870* 0.914 0.815**
(0.0656) (0.105) (0.0718)

Parents’ Income Percentile 1.018*** 1.025*** 1.015**
(0.00475) (0.00711) (0.00658)

Mother Highest Grade 1.213*** 1.337*** 1.145***
(0.0423) (0.0725) (0.0472)

County Inequality (Gini) 2.378 13.78 1.255
(3.206) (27.32) (2.146)

Median Income (County) 1.000 1.000* 1.000
(9.05e-06) (1.38e-05) (1.13e-05)

% of 25+ pop. w/ a Bachelors 1.478 0.379 2.131
(2.248) (0.955) (4.009)

Non-Hispanic Black 0.756* 0.864 0.725
(0.120) (0.230) (0.143)

Black 0.949 1.372 0.782
(0.195) (0.413) (0.211)

Mixed Race 1.287 5.504*** 0.344
(0.593) (3.246) (0.266)

Constant 0.0392*** 0.000383*** 0.742
(0.0490) (0.000698) (1.110)

Observations 2,703 1,324 1,346
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1
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Table 10: Alternative Specifications for Linear Probability Model
Sample: All women observations in the bottom half of parental income distribution

(1) (2) (3) (4)
Dependent Variable College Grad College Grad College Grad College Grad
Log(College Distance) -0.0653*** -0.0683*** -0.0598*** -0.0592***

(0.0219) (0.0223) (0.0197) (0.0225)

Log(Population Density) -0.0263** -0.0218** -0.0185* -0.0234**
(0.0109) (0.0109) (0.0101) (0.0118)

Parents’ Income Percentile 0.00301*** 0.00265*** 0.000559 0.000214
(0.000802) (0.000821) (0.000803) (0.000875)

ASVAB Test / 1000 0.00632*** 0.00637***
(0.000497) (0.000556)

Mother Highest Grade 0.00370
(0.00501)

County Inequality -0.0404
(0.241)

Median Income (County) -1.82e-06
(1.53e-06)

% of 25+ Pop. w/ a Bachelors 0.282
(0.223)

Non-Hispanic Black -0.0646*** 0.0310 0.0393
(0.0234) (0.0235) (0.0282)

Hispanic -0.0855** -0.00273 0.0113
(0.0345) (0.0367) (0.0426)

Mixed Race -0.158*** -0.163*** -0.151**
(0.0586) (0.0564) (0.0752)

State Fixed Effects Yes Yes Yes Yes
Constant 0.407*** 0.444*** 0.196* 0.231

(0.116) (0.120) (0.104) (0.191)
Observations 1,566 1,566 1,262 1,093
R-squared 0.065 0.073 0.233 0.237
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1 33



Figure 4: Impact of “low-income” cutoff on the coefficient of Log(College Distance)
for low-income women
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Note: The shaded area indicates a 95% confidence interval around the coefficients.
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Table 11: Robustness of results to shifting the cutoff for “low-income”
Cutoff Coefficient on College Distance Cluster Robust Standard Error

25th Percentile -0.0853** (0.0379)
30th Percentile -0.0772** (0.0322)
35th Percentile -0.0773** (0.0341)
40th Percentile -0.108*** (0.0344)
45th Percentile -0.0781*** (0.0296)
50th Percentile -0.0665** (0.0274)
55th Percentile -0.0598** (0.0280)
60th Percentile -0.0368 (0.0254)
65th Percentile -0.0351 (0.0245)
70th Percentile -0.0436* (0.0225)
75th Percentile -0.0360 (0.0229)
***p< .01, **p< .05, *p< .1
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Table 12: Alternative Specifications for Community College Distance
Sample: All women observations in the bottom half of parental income distribution

(1) (2) (3) (4) (5)
Variables College Grad College Grad College Grad College Grad College Grad

Log(College Distance) -0.0541** -0.0539** -0.0547** -0.0474** -0.0435*
(0.0231) (0.0227) (0.0226) (0.0189) (0.0221)

Log(Comm Coll Dist) -0.0487 -0.0456 -0.0551* -0.0545* -0.0639*
(0.0296) (0.0292) (0.0297) (0.0303) (0.0342)

Log(Pop. Density) -0.0386*** -0.0359*** -0.0333*** -0.0303** -0.0355**
(0.0121) (0.0121) (0.0123) (0.0130) (0.0140)

Parents’ Inc Perc 0.00299*** 0.00260*** 0.000573 0.000247
(0.000802) (0.000820) (0.000805) (0.000876)

ASVAB / 1000 0.00630*** 0.00635***
(0.000495) (0.000555)

Mother Highest Grade 0.00311
(0.00501)

County Inequality (Gini) -0.0828
(0.241)

Median Income -1.88e-06
(1.53e-06)

% of 25+ pop. w/ a BA 0.302
(0.224)

Non-Hispanic Black -0.0658*** 0.0283 0.0372
(0.0232) (0.0233) (0.0278)

Hispanic -0.0899*** -0.00736 0.00537
(0.0344) (0.0368) (0.0428)

Mixed Race -0.167*** -0.170*** -0.158**
(0.0593) (0.0563) (0.0753)

State Fixed Effects Yes Yes Yes Yes Yes
Constant 0.626*** 0.525*** 0.589*** 0.343** 0.413*

(0.130) (0.133) (0.138) (0.148) (0.229)

Observations 1,566 1,566 1,566 1,262 1,093
R-squared 0.055 0.067 0.075 0.235 0.239

Robust standard errors in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1

36



Table 13: Alternative Specifications for Linear Probability Model
Sample: All men obs. in the bottom half of parental income distribution

(1) (2) (3) (4)
Dep. Variable College Grad College Grad College Grad College Grad
Log(College Distance) 0.00939 0.00958 0.0125 0.0132

(0.0196) (0.0197) (0.0216) (0.0276)

Log(Population Density) 0.00353 0.00580 0.00811 -0.00245
(0.00882) (0.00901) (0.0101) (0.0116)

Parents’ Income Percentile 0.00247*** 0.00236*** 0.00130* 0.00123*
(0.000553) (0.000575) (0.000688) (0.000723)

ASVAB Test / 1000 0.00452*** 0.00409***
(0.000462) (0.000463)

Mother Highest Grade 0.0177***
(0.00469)

County Inequality 0.143
(0.198)

Median Income (County) 1.60e-06
(1.43e-06)

% of 25+ Pop. w/ a Bachelors -0.0451
(0.279)

Non-Hispanic Black -0.0225 0.0735*** 0.0776***
(0.0212) (0.0248) (0.0275)

Hispanic -0.0229 0.0320 0.0763**
(0.0259) (0.0274) (0.0308)

Mixed Race 0.308** 0.309* 0.251
(0.147) (0.158) (0.157)

State Fixed Effects Yes Yes Yes Yes
Constant -0.0145 -0.0137 -0.197* -0.480**

(0.0990) (0.0991) (0.111) (0.196)
Observations 1,600 1,600 1,217 1,036
R-squared 0.037 0.045 0.181 0.194
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1 37



Table 14: Alternative Specifications for Linear Probability Model
Sample: All obs. in the bottom half of parental income distribution

(1) (2) (3) (4)
Dep. Variable College Grad College Grad College Grad College Grad
Log(College Distance) -0.0264 -0.0282 -0.0228 -0.0254

(0.0170) (0.0173) (0.0151) (0.0189)

Log(Population Density) -0.0108 -0.00702 -0.00425 -0.0132
(0.00780) (0.00792) (0.00748) (0.00887)

Parents’ Income Percentile 0.00278*** 0.00252*** 0.000939* 0.000684
(0.000486) (0.000504) (0.000540) (0.000578)

ASVAB Test / 1000 0.00555*** 0.00535***
(0.000343) (0.000363)

Mother Highest Grade 0.0107***
(0.00378)

County Inequality 0.0686
(0.154)

Median Income (County) -2.78e-08
(1.07e-06)

% of 25+ Pop. w/ a Bachelors 0.0870
(0.179)

Non-Hispanic Black -0.0457*** 0.0537*** 0.0585***
(0.0165) (0.0167) (0.0190)

Hispanic -0.0581** 0.0125 0.0407
(0.0232) (0.0239) (0.0277)

Mixed Race 0.0441 0.0492 0.0305
(0.0721) (0.0733) (0.0806)

State Fixed Effects Yes Yes Yes Yes
Constant 0.188** 0.207** -0.0124 -0.122

(0.0880) (0.0905) (0.0824) (0.142)
Observations 3,166 3,166 2,479 2,129
R-squared 0.037 0.041 0.191 0.193
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1 38



Table 15: Specifications for Impact of College Distance on Income Percentile
Sample: All women obs. in the bottom half of parental income distribution

(1) (2) (3) (4)
Dep. Variable Inc. Perc. Inc. Perc. Inc. Perc. Inc. Perc.
Log(College Distance) -2.354* -2.529* -2.485 -4.617**

(1.362) (1.335) (1.695) (1.812)

Log(Population Density) 0.572 0.922 0.968 0.306
(0.740) (0.750) (0.853) (1.001)

Parents’ Income Percentile 0.295*** 0.275*** 0.218*** 0.237***
(0.0574) (0.0576) (0.0579) (0.0600)

ASVAB Test / 1000 0.345*** 0.346***
(0.0320) (0.0375)

Mother Highest Grade -0.132
(0.362)

County Inequality -0.994
(16.73)

Median Income (County) 0.000102
(0.000102)

% of 25+ Pop. w/ a Bachelors -4.531
(17.18)

Non-Hispanic Black -6.723*** -0.0320 -0.621
(1.846) (2.100) (2.367)

Hispanic -2.774 2.979 3.514
(2.404) (2.501) (2.797)

Mixed Race -6.609 -6.128 -6.919
(5.026) (5.158) (6.764)

State Fixed Effects Yes Yes Yes Yes
Constant 29.11*** 31.29*** 15.96* 21.78*

(7.615) (7.583) (9.159) (12.93)
Observations 1,268 1,268 1,048 917
R-squared 0.106 0.117 0.252 0.257
Standard errors clustered at the county level in parentheses
*** p< 0.01, ** p< 0.05, * p< 0.1 39



Table 16: Impact of College Distance on Youths with No Children by Age 22
(1) (2) (3)
All Men Women

Variables College Grad College Grad College Grad

Log(Distance) -0.0278 0.0184 -0.106***
(0.0239) (0.0282) (0.0333)

Log(Pop. Density) -0.0165 -0.000802 -0.0452***
(0.0102) (0.0120) (0.0158)

Parents’ Inc. Perc. 0.00179*** 0.00200*** 0.00103
(0.000671) (0.000642) (0.00138)

Black -0.0509** -0.0206 -0.0651*
(0.0232) (0.0267) (0.0378)

Hispanic -0.0254 0.0331 -0.0965*
(0.0299) (0.0320) (0.0516)

Mixed Race 0.121 0.252* -0.0624
(0.124) (0.147) (0.196)

Mother HGC 0.0242*** 0.0239*** 0.0217***
(0.00425) (0.00459) (0.00701)

County Gini 0.174 0.205 0.114
(0.197) (0.206) (0.333)

County Median Inc. 9.19e-07 1.72e-06 3.30e-07
(1.15e-06) (1.42e-06) (1.92e-06)

County % with BA 0.0475 -0.0184 0.157
(0.209) (0.286) (0.352)

Constant -0.119 -0.451** 0.430
(0.173) (0.191) (0.264)

Observations 1,995 1,194 801
R-squared 0.077 0.084 0.125
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 17: Impact of Coming from a Single Parent Family on Women
(1) (2) (3) (4) (5)

Variables College Grad College Grad College Grad College Grad College Grad

Log(Distance) -0.0655** -0.0642** -0.0686** -0.0623** -0.0791***
(0.0266) (0.0264) (0.0265) (0.0268) (0.0284)

Single Parent -0.0477 -0.0242 -0.0297 -0.0397 -0.0716
(0.0735) (0.0747) (0.0750) (0.0737) (0.0722)

Single Parent x -0.00120 -0.00172 2.98e-05 0.00343 0.0250
Log(Distance) (0.0271) (0.0274) (0.0271) (0.0275) (0.0270)
Log(Density) -0.0263** -0.0253** -0.0211* -0.0177* -0.0228*

(0.0112) (0.0110) (0.0109) (0.0102) (0.0118)
Parents’ Inc Perc 0.00273*** 0.00236*** 0.000230 8.87e-05

(0.000837) (0.000861) (0.000861) (0.000966)
Black -0.0599** 0.0357 0.0391

(0.0235) (0.0239) (0.0287)
Hispanic -0.0904*** -0.00853 0.00569

(0.0346) (0.0366) (0.0429)
Mixed Race -0.151** -0.154*** -0.154**

(0.0585) (0.0561) (0.0752)
ASVAB / 1000 0.00633*** 0.00635***

(0.000498) (0.000554)
Mother HGC 0.00425

(0.00500)
County Gini 0.128

(0.200)
County % with BA -4.52e-07

(1.01e-06)
Constant 0.517*** 0.423*** 0.465*** 0.224* 0.199

(0.120) (0.121) (0.124) (0.117) (0.185)

Observations 1,566 1,566 1,566 1,262 1,093
R-squared 0.058 0.067 0.074 0.234 0.237

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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