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Abstract

We investigate how the presence of a college a�ects local educational attainment.

As counterfactuals for current college locations, we use historical �runner-up�

locations that were strongly considered to become college sites but were ultimately

not chosen. We �nd that winning counties today have college degree attainment

rates 56% higher than runner-up counties and more private-sector employment

in human-capital-intensive industries. These e�ects are not driven primarily by

recent in-migration of educated adults, and alternative public investments did

not have similar e�ects on local educational attainment. The results indicate

that colleges played an important role in shaping long-run local outcomes.
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Introduction

Postsecondary educational attainment rates vary widely across areas of the U.S. As of 2018,

35% of adults 25 and older in urban areas had a bachelor's degree or higher compared to

only 20% in rural areas (U.S. Department of Agriculture, 2020). At an even more local

level, numerous states have neighboring counties with college attainment rates that di�er

by 30 percentage points or more (Campbell, 2019). In this paper, we investigate the role

that higher education institutions have played in shaping the trajectories of local education

attainment.

Several studies assume that proximity to a college or university causes higher rates

of postsecondary educational attainment (e.g., Card (1995, 2001)). In general, however,

institutions of higher education are not randomly located, and areas with colleges and

universities look di�erent than non-chosen areas along observable dimensions even before

the institutions are established (Andrews, 2021a). There is also some evidence to suggest

that institutions of higher education are established in urban areas to respond to local

demand for high skill jobs (Goldin and Katz, 2008; Autor, 2014), or in wealthy areas as

a form of consumption (Bils and Klenow, 2000; MacLeod and Urquiola, 2019). Simply

comparing areas with and without colleges would likely lead to an overestimate of the e�ect

of a college on local college attainment outcomes. In this paper, we deliver more credible

estimates of the e�ects of local colleges on educational attainment by focusing on a set of

higher education institutions for which several possible establishment sites were strongly

considered but only one was selected to receive the college. The runner-up locations provide

credible counterfactuals for how places that received a college would have evolved had they

not �won� the college.

Our analysis builds on the approach of Andrews (2021a), who reviewed establishment

histories of a large number of U.S. institutions of higher education, including every land grant

college, the �rst public university founded in each state, the �agship public university of each

state, every state technical school and mining college, every federal military academy, every
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university belonging to a Power Five athletic conference, every national university ranked

by U.S. News and World Reports in 2018, and the 25 top-ranked liberal arts colleges.1 His

review identi�es 63 institutions, established between 1839 and 1954, in which several sites

were considered for the site of a new institution, and the winning location was ultimately

selected for essentially random reasons. Prior to deciding the institution's location, the

�winner� and �runner-up� counties are similar to one another in both levels and pre-trends

for observable characteristics such as total population, the fraction of the population living

in urban areas, and the fraction of the population attending school. Additionally, because

the winner and runner-up locations were viewed as equally suitable sites for a new college,

they are likely similar along unobservable dimensions like social support for education as

well. We follow Andrews (2021a) in referring to these as �college site selection experiments.�

While runner-up counties have since had the opportunity to establish their own colleges,

we show that winners are 27 percentage points more likely to have a college today and have

an average of 52 additional years of exposure to a local college over their history. Using

contemporary educational attainment data, we compare these counties today. We �nd that

counties that won a historical site selection experiment have bachelor's and graduate degree

attainment rates that are 14 percentage points (56%) higher than counties that narrowly

lost. These e�ects are primarily driven by having fewer individuals who complete no college

rather than shifting individuals from an associate degree to a bachelor's degree. Moreover,

winning counties have a larger share of employment in human-capital-intensive industries like

professional and business services and a smaller share of employment in relatively less human-

capital-intensive sectors like natural resources and mining than the runner-up counties.

We are somewhat limited in our ability to investigate the channels driving these di�erences

with county-level data. Nonetheless, we conduct a number of tests to determine whether

recent in-migration of college-educated individuals is likely to be driving the educational

1We also follow the Andrews (2021a) terminology and use the word �college� to refer to

any institution of higher education in the sample.
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attainment e�ect. Our �rst test is a bounding exercise where we assess whether college

employees could be in�ating rates of college attainment in winning counties. We �nd that this

could explain very little of the e�ect we see. Our second test utilizes data from Opportunity

Insights (Chetty et al., 2020, 2021). These data are useful because they report college

attainment information for children who grew up in each county, regardless of whether they

still resided in that county as adults, allowing us to abstract away from the e�ects of migration

of recent cohorts. We �nd positive, statistically signi�cant educational attainment e�ects for

individuals that spent their childhoods in winning counties in the 1980s and 1990s, suggesting

that the results are not entirely driven by recent net migration of highly educated individuals

into winning counties. Instead, we use historical data on educational attainment and school

attendance to show that there is a longer-run e�ect of the college on local educational

outcomes.

To shed light on the nature of this long-run e�ect, we test whether runner-up counties

that received an alternative non-educational state institution such as a state capital, insane

asylum, or prison as a �consolation prize� during the site selection experiment have similarly

high rates of educational attainment today. This is a relevant comparison because Andrews

(2021a) shows that establishing a consolation prize institution induces growth in local population

and invention only slightly smaller than that caused by establishing a college. The di�erence

in bachelor's degree attainment rates between the winning and consolation prize counties

is even larger than our baseline estimates. This suggests that it is the college itself, rather

than population growth created by the presence of a large institution, that is responsible for

di�erences in educational attainment.

Data Description and Empirical Strategy

Data on currently operating colleges comes from the Integrated Postsecondary Data System

(IPEDS) in 2018 (U.S. Department of Education, National Center for Education Statistics,
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2020). We drop any institutions that o�er only certi�cates or graduate degrees in our main

sample, although as shown in the Online Appendix ("Analysis Using All Institutions"), our

results are very similar if we include these institutions. County-level data on educational

attainment rates come from the IPUMS National Historic Geographic Information System

and American Community Surveys (Manson et al., 2019; U.S. Census Bureau, 2020a), and

county-level employment by industry information comes from the US Bureau of Labor

Statistics Quarterly Census of Employment and Wages (U.S. Bureau of Labor Statistics,

2018). These contemporary county-level outcomes correspond to 2018.

Our empirical strategy relies on historical data on the establishment of US colleges from

1839 to 1954 documented by Andrews (2021a). Speci�cally, we exploit the site selection

natural experiments in which several �runner-up� sites were considered before settling on a

�nal site for a new college. We restrict our sample to those experiments Andrews (2021a)

identi�es as �high-quality�, leaving us with 63 experiments.2 For some of these site selection

natural experiments, the winning county was literally chosen at random, as in the case of the

University of North Dakota and North Dakota State University, in which representatives of

the �nalist counties drew lots to determine which would receive a college. In many other cases

(e.g., University of Arkansas, University of Florida, University of Illinois, Purdue University,

University of Oregon), �nalist counties submitted bids to become the site of a new college,

and winning and runner-up bids were very similar. In still other cases, the decision of where

to locate the college was brought up to a vote, and often numerous rounds of balloting were

required to �nd a winner (7 rounds of balloting for University of Mississippi, 8 rounds for

Southern Arkansas University, 24 rounds for the Georgia Institute of Technology, and 111

rounds for what would become University of Nebraska at Kearney). A list and map of the

63 experiments in our sample appears in Appendix Table A.1 and Appendix Figure A.1,

2Similar �runner-up� methodologies are used by Greenstone et al. (2010) to study

spillovers from large manufacturing plants and Kantor and Whalley (2019) to study spillovers

from agricultural colleges.
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respectively. Much more information on these historical location experiments is provided in

Andrews (2021a), especially the Historical Appendix.

Our sample includes 37 state �agships and land grant universities, 3 HBCUs, 5 technical

schools, 12 normal schools (colleges originally established with the purpose of training

teachers), 2 military academies (US Air Force Academy and US Merchant Marine Academy),

2 other regional public colleges, and 2 private colleges not otherwise classi�ed. The institutions

vary in selectivity and quality. Some, such as the University of California-Berkeley, the

Georgia Institute of Technology, and the University of Wisconsin-Madison, are ranked among

the top 50 universities worldwide according to the Times Higher Education World University

Rankings (Times Higher Education, 2021). Others such as Kentucky State University, the

University of Maine, and the University of Wyoming are unranked.

Andrews (2021a) documents that counties with runner-up sites and counties with winning

sites are comparable along observable dimensions prior the establishment of the college.

In particular, in the census year prior to when the college was established, there are no

statistically signi�cant di�erences in the fraction of the population who attends school, total

population, manufacturing or agricultural output, the fraction of interstate migrants, the

fraction living in urban areas, mean age, or access to transportation. There are no di�erential

pre-trends for any of these characteristics prior to establishing the colleges either. All of

this evidence indicates that runner-up counties are appropriate counterfactuals for winning

counties.

Treating runner-up counties as counterfactuals for winner counties, we then compare

contemporary outcomes for runner-up and winner counties within each college location

experiment by estimating a regression of the form

yc = α + βWinnerc + γe + εc (1)

where yc is an outcome for county c, Winnerc is an indicator that equals 1 if this county won

a college as part of a location experiment, and γe is a set of college site selection experiment
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�xed e�ects so that comparisons are between winning and runner-up counties for the same

college. We report robust standard errors.

Other studies that use these college site selection experiments (Andrews, 2021a,b) use

di�erences-in-di�erences methodologies that compare the winning to runner-up counties

before and after establishing a college. In contrast to these studies, we are primarily

interested in contemporary education outcomes. Moreover, rich educational attainment data

is unavailable until relatively recent decades. While a di�erences-in-di�erences framework is

therefore inappropriate for our baseline results, simply comparing the winning and runner-up

counties today�that is, estimating a �rst di�erence�also has limitations since the runner-

up counties may have established colleges of their own in the years since the historical

experiments occurred. The runner-up counties are particularly likely to have received a

college in the years following the historical experiments since they were seen, at one point in

time, as equally suitable locations for a college as the winning counties. In our IV analysis,

we use the college site selection experiment as an instrument for a county's exposure to

colleges today. We estimate

yc = α + β ̂CollegeExposurec + γe + εc (2)

where ̂CollegeExposurec is a county-speci�c measure of exposure (such as an indicator for

having at least one college, the total number of colleges, or the total years of exposure to

colleges) predicted by whether or not county c was a winner or runner-up in the historical

college site selection experiment.
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E�ects on Educational Access and Attainment

First Stage Estimates: Exposure to Colleges

We start by estimating a number of regressions to investigate how winning a college between

1839 and 1954 impacted the number of colleges today and years of cumulative exposure to

a local college. We �nd strong evidence that winning a college location experiment led to

persistent di�erences in local college access and meaningful di�erences in cumulative exposure

(Table 1). Winning counties are 27 percentage points more likely to have at least one college

today. Similarly, they are less likely to be �education deserts,� a term coined by Hillman

(2016) to describe areas that have no four-year open-access institutions (public colleges with

admissions rates of 75% or above).

To shed light on the intensive margin of access, we also assess e�ects on the total number

of institutions available. The point estimate for column 3 indicates that winning counties

have 1.9 more colleges today, on average, than runner-up counties, though this e�ect is

estimated imprecisely. So that outliers have less of an e�ect on the estimate, in column 4 we

estimate the e�ect on the natural log of the total number of colleges plus 1 to account for

any counties with no colleges. We �nd that winning a college location experiment increases

the number of colleges in the county today by 60% (e0.471 − 1 ≈ 0.60).

Consistent with the fact that the vast majority of the experiments involve public four-

year institutions, columns 5-7 of Panel A show that winning locations have 1.5 additional

four-year colleges and 0.9 more public four-year colleges. It is interesting to note that the

95% con�dence interval for four-year public colleges do not reject a point estimate of 1,

suggesting that most runner-up sites did not obtain their own public four-year colleges later

in their histories. There is no statistically signi�cant e�ect on four-year private colleges.

Because winning a college in, say, 1880 may give the winning county many more years of
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exposure to a college, we also construct the following measure of years of exposure:

Y earsExposureAllCollegesc =
∑
i∈Ic

Age of Collegei (3)

where Ic is the set of all colleges currently operating in county c. We �nd that winning

counties experienced 141 additional total years of college exposure (column 1 of Panel B).

As a complement to this measure, we also assess e�ects on the number of years a county had

at least one college, a measure we call years of exposure to any college. Winning counties

have had 52 additional years of exposure to any college on average (column 3 in Panel B).

Reduced Form Estimates: Contemporary Rates of Educational Attainment

Using data from the American Community Survey in 2018, we test whether there are

contemporary di�erences in college attainment between runner-up and winning counties. We

estimate equation (1) where the dependent variable is the share of the over age 25 population

in the county with no high school diploma (high school dropout), no college (includes both

high school dropouts and high school graduates without college credit), some college, an

associate degree, and a bachelor's or graduate degree. We focus only on those over 25 since

this is an age by which most people have completed their human capital investments. This

set of regressions can be thought of as a set of reduced form regressions showing the e�ect of

winning a historical college location experiment on a county's educational attainment rates

today.

Table 2 Panel A reveals dramatic di�erences in college attainment rates between winner

and runner-up counties. Winning a college is associated with a 14 percentage point increase

in the share of the over 25 population with a bachelor's degree or higher. There are modest

decreases in the share completing only some college or an associate degree, which is consistent

with the fact that most colleges that were established were four-year institutions. Most of

the increase in bachelor's attainment is driven by individuals completing college rather than
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completing no college at all. These e�ects are large in magnitude. The increase in bachelor's

and graduate degree attainment corresponds to a 56% increase relative to the control group

mean of 0.245. We also �nd that winning a college decreases the share of the population

that is a high school dropout by 3.4 percentage points. This is broadly suggestive that these

institutions may not just help individuals go to college but may have more widespread e�ects

on changing views towards education.

Theoretically, these results could understate the e�ect of winning a campus if there are

spillovers from winning counties to runner-up counties. In practice, only seven of the 63

experiments in our sample involve candidate locations all in the same commuting zone, so

we believe spillovers are likely to be limited in our setting.3 If we re-estimate the reduced

form e�ects dropping these seven experiments, the results are nearly identical.

Industry Mix E�ects

Counties that won a college not only have di�erent rates of contemporary educational

attainment but also have local economies that are more human capital-intensive. Drawing

on data from the 2018 Quarterly Census of Employment and Wages (U.S. Bureau of Labor

Statistics, 2018), Figure 1 shows that, on average, winning locations have more private sector

jobs concentrated in service-providing rather than goods-producing industries.4 Counties

that won a college have a signi�cantly higher share of private sector employment in professional

and business services, information services, and leisure and hospitality, whereas runner-up

counties have signi�cantly higher shares of private sector employment in natural resources

and mining and manufacturing. These di�erences were not present prior to college establishment

between treatment and control counties, as shown in Appendix Figure A.2.

3Commuting zones data set obtained from U.S. Department of Agriculture Economic

Research Service (2019).

4Detailed employment by sector information at the county-level is unavailable for public

sector employment in the Quarterly Census of Employment and Wages.
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Channels

While a full analysis of the channels through which colleges increase local educational

attainment is beyond the scope of this paper, we present some preliminary results here.

One possible explanation for the di�erences in educational attainment across winning and

runner-up counties is that colleges themselves are large employers of highly educated workers.

Since college employees may be especially likely to move to their institution from other

areas, if college employees were driving these large e�ects, it could re�ect migration rather

than increased attainment rates for individuals born into the winning counties. To test

this, we perform a bounding exercise in which we calculate educational attainment rates

excluding college employees. This exercise uses data on the total number of employees at

each higher education institution available in IPEDS in 2018 and assumes that all have at

least a bachelor's degree and reside in the county where the college is located. This is a

conservative assumption since not all college employees have a four-year degree and not all

reside in the same county as the college.

To understand how we calculate adjusted college attainment rates excluding college

employees, consider the following illustrative example. Suppose a county has a population of

30,000 aged 25+; the county has 9,000 adults with a bachelor's degree or higher, 2,700 with

an associate degree, 6,000 with some college, and 12,300 with no college, and the county

has colleges employing a total of 5,000 people. We would assume that 5,000 of the 9,000

people with a bachelor's degree or higher were college employees. We would then recalculate

attainment rates using a non-college 25+ population of 25,000, assuming that only 4,000

have a bachelor's degree or higher, and keeping counts for the other education categories the

same. This de�ates the bachelor's or higher attainment rate in the counties with colleges

and represents a lower bound on the true bachelor's or higher attainment rate among non-

college employees. We then re-estimate the e�ects of winning a college using these adjusted

attainment rates. Panel B of Table 2 shows winning counties still have signi�cantly higher

shares of the 25+ population with a bachelor's degree or higher, even after adjusting for the
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part of the county population that may be directly employed by the college.

To more directly test for whether recent migration is driving the observed e�ects, in

Panel C we conduct additional analyses using Opportunity Insights (OI) data (Chetty et al.,

2020, 2021). These data report college attainment information for children who grew up in

each county, regardless of whether they still resided in that county as adults. While the ACS

data used in the other panels contain data for the entire population aged 25+, the OI data

only contains individuals born between 1978 and 1983. OI educational attainment is de�ned

as the highest level of education each person reports completing in the 2005-2015 American

Community Surveys or 2020 Census long form, whichever is more recent and available for

each respondent.5 Microdata are aggregated and reported at the county level; an exposure

weighting approach is used to account for individuals who move across counties during their

childhood.6

Using the OI data, we �nd that individuals who grew up in winning counties have higher

educational attainment than those who grew up in the runner-up counties, regardless of

where they currently reside. This suggests that recent migration is not the sole mechanism

by which having a local college increases aggregate levels of educational attainment. However,

it is still possible that there has been long-run sorting across places that we are unable to

directly assess with these data.

The Opportunity Insights data do reveal a somewhat smaller magnitude for the e�ect on

the fraction with a bachelor's degree or higher but a higher mean level of college attainment.

Some of this di�erence could be attributable to di�erences in sample composition: because

the individuals in the OI data were born between 1978 and 1983, the OI sample does not

contain each county's full 25+ population, in contrast to the ACS. Furthermore, OI children

5See �Opportunity Insights Data� in the Online Appendix for more details on how

the Opportunity Insights data di�ers from our baseline sample and how this a�ects the

interpretation of results.

6See page 15 of Chetty et al. (2020) for more details.
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are those with a valid social security number, US citizenship, and parents who �led a tax

return and claimed them as a dependent. This is likely a positively selected sample. Of

course, it is also possible that there has been a small amount of recent net migration of

college-educated individuals into the winning counties. This would depress the control mean

rate of educational attainment and increase the educational attainment gap between winning

and runner-up counties.

Another possible channel is that high educational attainment rates are a consequence of

local economic development (as suggested, for instance, by Bils and Klenow (2000)), and

winning a college drives local development. To investigate this possibility, in Panel D of

Table 2, we restrict attention to 12 college site selection experiments in which a runner-

up county receives what Andrews (2021a) refers to as a �consolation prize.�7 In these 12

experiments, state governments were deciding where to allocate multiple state institutions

at the same time. One county received a �agship state university or land grant college, while

the runner-up counties received the state capital, an insane asylum, or a state penitentiary.

Andrews (2021a) shows that establishing a consolation prize causes an increase in local

population and invention very similar to that from establishing a college. If high levels of

educational attainment are indeed just a consequence of local economic development, then

the consolation prize counties should have similar levels of educational attainment to the

winning counties today. Instead, we �nd using the baseline ACS data that the e�ect of

winning a college on college attainment is even larger when comparing winning locations to

consolation prize locations. This suggests that it is the college itself, rather than population

growth created by the presence of a large institution, that is responsible for di�erences in

educational attainment.

7Appendix Table A.4 lists these 12 experiments and the type of consolation prize.
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Heterogeneity

Since the sample of colleges contains many di�erent types of institutions, we also investigated

whether the type of college is associated with greater success in promoting college attainment.

Unlike the sites themselves, the type of college established is not exogenous, so these results

are only suggestive and may not re�ect a causal relationship between college type and

county outcomes. In Appendix Table A.5, we �nd similar e�ects for most public institutions

including state �agships / land-grant colleges, technical schools, military academies, and

other public institutions, but smaller and not statistically signi�cant e�ects for private

colleges or HBCUs. E�ects are also similar for colleges established pre-1900 and post-1900

and perhaps somewhat larger for highly ranked colleges as opposed to unranked colleges

according to the Timer Higher Education Worldwide University Rankings, although our

small sample size makes drawing de�nitive conclusions di�cult.

Trajectories of College Attainment Over Time

Since counties that lost in the site selection process have had decades to establish their own

colleges, it is possible that the gap in college attainment between winning and runner-up

counties has shrunk over time. To investigate this possibility, we use data from the decennial

population censuses for 1940-2010 and from the American Community Survey for 2010-2018

(Manson et al., 2019; U.S. Census Bureau, 2020a).8 We drop the two experiments from

our sample where the college experiment occurred after 1940. We then estimate a series of

regressions, one for each year where college attainment information is available. We omit

results based on the 1960 Census because publicly-available college attainment information

8The coding of educational attainment changed with the 1990 Census. Prior to 1990,

educational attainment was coded based on years of education. For these years, we code the

share with a bachelor's degree or higher as the share of the over 25 population reporting four

or more years of college. From 1990 onward, individuals reported whether or not they had

a bachelor's degree or higher.
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is only available for about half of the experimental counties in our sample for this year. The

dependent variable for each of these regressions is the share of the over 25 population that

has a bachelor's degree or higher. We then plot these year-speci�c treatment e�ects in Panel

A of Figure 2.

The gap in college attainment between winning and runner-up counties actually widens

over time, particularly between 1940 and 1980, a period in which the U.S. experienced an

almost four-fold increase in the share of the population with a college degree (U.S. Census

Bureau, 2020b). Then from 1980 to the present, the gap has remained roughly constant

with winning counties having rates of college attainment between 11 and 15 percentage

points higher than runner-up counties. The evidence indicates that local investments by

state governments in higher education institutions have not only had long lasting e�ects but

that these historical investments have become more, rather than less, important over time.

Unfortunately, censuses do not contain data on educational attainment prior to 1940, and

hence we cannot verify that there were no di�erential pre-trends in educational attainment

between the winning and runner-up counties or estimate di�erence-in-di�erence models as in

Andrews (2021a). Most censuses do, however, ask whether individuals are currently enrolled

in school (Ruggles et al., 2021a,b). We estimate a dynamic di�erences-in-di�erences model

including county and year �xed e�ects, using as the dependent variable the school attendance

rate for 19-22 year olds, the population most likely to be attending college.9 In Panel B of

Figure 2, we plot the results by decade relative to the college experiment; the omitted time

period is decade 0, the decade in which the experiment occurred. Winning and runner-up

counties have similar shares people aged 19-22 attending school prior to the college site

9School attendance rates di�er from educational attainment rates in two important

respects. First, we do not know at which level of school an individual is enrolled (high school,

college, graduate or professional school). Second, we do not know whether an individual

completed their schooling and obtained a degree. See �School Attendance� in the Online

Appendix for details on the school attendance data and speci�cation.
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selection experiments. The share begins to increase in the winning counties relative to the

runner-up counties in the second decade after the college experiment, although the di�erences

are small in magnitude and not individually statistically signi�cant through the sixth decade,

which is not surprising given that most colleges started quite small. Starting in the seventh

decade after the college experiment, the share attending school increases dramatically and the

e�ect in each decade is individually statistically signi�cant. The median college experiment

date is in the 1880s, so this rapid increase coincides with the period of rapid expansion

of college attendance. Appendix Figure A.3 con�rms this �nding using the sub-sample of

colleges established in 1880-1909 and plotting results by calendar year.

Two Stage Least Squares Estimates: Rescaling E�ects by Various Measures of

College Access

Next, we use winning a historical college experiment to instrument for various contemporary

measures of college exposure. We place less emphasis on these results than the reduced form

results for a number of reasons. First, it is not obvious which measure of college exposure

is the �correct� one. Second, interpreting the estimates as re�ecting a causal e�ect of the

contemporary college exposure measure on contemporary outcomes requires an exclusion

restriction�namely that the only way winning the college experiment impacted a place is

through the increased exposure to college(s). Our previous analysis shows that areas selected

to receive a college develop very di�erently than counterfactual areas; they not only have

di�erent educational attainment rates today but also have substantial di�erences in their

local economies. This does not invalidate an IV analysis but does a�ect its interpretation

and external validity. The e�ects we estimate using this IV approach represent the aggregate

e�ect of the direct contribution of winning a college on attainment plus other local changes

caused by college establishment. In other words, these estimates do not necessarily tell us

what would happen to a county if we established new colleges today but do re�ect long-run

causal e�ects of historical college establishment during our sample period.
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For this 2SLS analysis, we report results only for our primary �rst stage measures of

college exposure that have F-statistics that exceed 10 (Stock and Yogo, 2005). Along with

the main estimates, we also present results from conservative college attainment measures

that exclude college employees using the same approach described previously. Our main

estimates in Panel A indicate that regardless of what measure of college exposure is used,

counties with greater exposure have higher college attainment rates. The estimate from row

1, column 5 indicates that the extensive margin (having at least one college in the county)

is a signi�cant determinant of college attainment rates in a county. Only one out of �ve

counties in our experimental sample has no colleges, and the average college attainment

rate in these counties is only 19%. Having at least one college increases the BA college

attainment rate by 51 percentage points. This e�ect is extremely large but not implausibly

so. Campbell (2019) shows that numerous counties have neighbors in the same state with

college attainment rates that di�er by 30 percentage points or more.

The intensive margin of college access also matters. Our model indicates that increasing

the number of colleges by 10% as a result of the historical college experiments increases

the share of the over 25 population with a college degree by 3 percentage points. Finally,

cumulative exposure over time, which likely impacts attitudes towards higher education and

the culture of an area, a�ects high school completion and college attainment rates. Increasing

the total exposure summed over all colleges by 100 years increases the college attainment rate

by 10 percentage points and decreases the high school dropout rate by 2 percentage points,

while increasing exposure to any college by 100 years increases the college attainment rate

by 27 percentage points and decreases the high school dropout rate by 7 percentage points.10

10In results available upon request, we test whether years of exposure to colleges matters

above and beyond total number of colleges. We estimated 2SLS regressions using a dummy

for winning the college location experiment as an instrument for ln(Colleges+1) and an

interaction between the dummy for winning the experiment and years since the experiment

as an instrument for ln(Yrs Exposure All Colleges+1). Unfortunately, the estimates are too
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Discussion

We believe our results have important implications for the existing literature that uses college

proximity as an instrument for enrollment or investigates how proximity to a college a�ects

attainment directly (Card, 1995, 2001; Cameron and Taber, 2004; Kane and Rouse, 1995;

Kling, 2001; Do, 2004; Frenette, 2009; Jepsen and Montgomery, 2009; Doyle and Skinner,

2016; Nybom, 2017).11 This work implicitly assumes that, conditional on some covariates,

higher education locations are randomly assigned. For instance, Mountjoy (2021) controls

for neighborhood-level measures of urbanization and commuting zone �xed e�ects and when

estimating e�ects of distance to a 2-year college holds distance to a 4-year institution �xed.

We show that even limiting to a set of higher education institutions where the �nal locations

were as-good-as-random, other characteristics, including the composition of local industry

and educational attainment in the overall county population, evolve di�erently in places with

and without colleges. Studies using proximity to college as an instrument should take care

to include a rich enough set of covariates.

Conclusion

In this paper, we show that counties that were lucky enough to �win� a college between 1839

and 1954 have had dramatically di�erent trajectories than counties that narrowly lost. Over

time, winning counties have increased their educational attainment rates much more than

their runner-up counterparts. Today, four-year college degree attainment rates in winning

counties are 56% higher, and their local economies are more heavily concentrated in service-

noisy to be informative.

11Others have used the presence of nearby higher education institutions to estimate, for

instance, intergenerational transmission and spillovers of human capital (Currie and Moretti,

2003; Moretti, 2004) or productivity and innovation (Andersson et al., 2009; Cowan and

Zinovyeva, 2013).
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providing rather than goods-producing industries.

The evidence indicates that higher education institutions have been a particularly important

type of public investment. Runner-up counties that received other types of state institutions,

such as capitals, prisons, and asylums, experienced comparable rates of population growth

and urbanization (Andrews, 2021a) but actually have worse educational attainment outcomes

than runner-up counties that did not receive these types of public investments. The fact that

higher education institutions reduce high school dropout rates as well as increase college

attainment suggests that these institutions shape the cultural dynamics of a place in such a

way that human capital investments become desirable. Dynamic e�ects also reveal that the

presence of a local college has become more, rather than less, important over time in driving

di�erences in college attainment.
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Figures

Figure 1: Estimated E�ects of Winning a College Location on Private
Employment Shares by Industry

Winning Location

−.1 −.05 0 .05
Employment Share

Goods Producing Service Providing

Natural resources
and mining Information

Manufacturing Professional and
Business Services

Construction Financial Services

Trade, Transportation
and Utilities

Education and
Health Services

Leisure and Hospitality

Other Services

Notes: Each point estimate is from a separate county-level regression where the dependent

variable is private employment in the indicated industry category as a share of total

employment according to the US Bureau of Labor Statistics Quarterly Census of Employment

and Wages in 2018. We show results both for the more general categories of good

producing and service providing and the more detailed subcategories of natural resources

and mining, construction, manufacturing, trade, transportation and utilities, information,

�nancial services, professional and business services, education and health services, leisure

and hospitality, and other services. All regressions include experiment �xed e�ects. The bars

display the 95% con�dence interval using robust standard errors for the e�ect of winning the

college location experiment.
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Figure 2: Estimated E�ects of Winning a College Location Experiment Over
Time

(a) E�ects on Educational Attainment

0
.0

5
.1

.1
5

.2
E

ffe
ct

 o
n 

E
du

ca
tio

na
l A

tta
in

m
en

t

1940 1950 1960 1970 1980 1990 2000 2010 2020
Census Year

Treatment Effect 95% Conf Interval

(b) E�ects on School Attendance of 19 to 22
Year Olds
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Notes: For Panel A, each point estimate is from a separate county-level regression where the

dependent variable is the share of the over 25 population with a bachelor's or graduate degree

in the indicated Census or American Community Survey year, and the independent variable

is an indicator for whether the county won the site selection experiment. All regressions

include experiment �xed e�ects. The bars display the 95% con�dence interval for the e�ect of

winning (rather than runner-up) the college location experiment using robust standard errors.

We drop the two experiments from our sample where the college experiment occurred after

1940. We do not present results based on the 1960 Census because publicly-available college

attainment information is available for only about half of the counties in our experimental

sample. (For the 1960 Census, publicly-available data are reported at the county tract level,

which means that the estimated educational attainment data was available for some, but

not all, counties.) For Panel B, we estimate a dynamic di�erences-in-di�erences model. For

this model, data outside of the event study window are dropped. For additional details, see

the School Attendance section of the Online Appendix.
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Tables

Table 1: E�ects of Winning a College Location Experiment on Exposure to
Colleges

Panel A: Counts of Colleges

Has a
College

Education
Desert

Colleges Ln(Colleges
+ 1)

Four-
Year
Colleges

Four-
Year
Public

Four-
Year
Private

Winning Location 0.273*** -0.347*** 1.850* 0.471*** 1.465** 0.901*** 0.564
(0.048) (0.075) (0.829) (0.103) (0.467) (0.134) (0.380)

F-Statistic 32.2 21.4 5 20.8 9.8 44.9 2.2
Control Mean .695 .711 2.57 .887 1.492 .492 1
Counties 191 191 191 191 191 191 191
Experiments 63 63 63 63 63 63 63
Panel B: Cumulative Years of Exposure

Yrs
Exposure
All

Colleges

Ln(Yrs
Exposure
All

Colleges
+ 1)

Yrs
Exposure
Any
Colleges

Winning Location 141*** 1.638*** 52***
(39.910) (0.337) (9.837)

F-Statistic 12.4 23.6 28
Control Mean 170 3.253 78
Counties 191 191 191
Experiments 63 63 63

Notes: Robust standard errors are in parentheses. Each row and column displays the results

from a separate county-level regression where the dependent variable is the column variable

and the independent variable is an indicator for whether the county won the site selection

experiment. All regressions include experiment �xed e�ects. * p < 0.05, ** p < 0.01, ***

p < 0.001
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Table 2: E�ects of Winning a College on Contemporary Educational
Attainment

(1) (2) (3) (4) (5)
HS Dropout No College Some College AA Degree BA or Grad

Degree
Panel A: Main Estimates

Winning Location -0.034∗∗∗ -0.115∗∗∗ -0.016∗∗∗ -0.007∗∗ 0.138∗∗∗

(0.005) (0.012) (0.003) (0.002) (0.013)

Control Mean .123 .445 .22 .09 .245
Counties 191 191 191 191 191
Experiments 63 63 63 63 63
Panel B: Excluding College Employees Bounding Exercise

Winning Location -0.029∗∗∗ -0.093∗∗∗ -0.001 -0.000 0.093∗∗∗

(0.005) (0.011) (0.004) (0.003) (0.013)

Control Mean .125 .451 .223 .091 .234
Counties 191 191 191 191 191
Experiments 63 63 63 63 63
Panel C: Opportunity Insights Sample

Winning Location -0.016∗∗∗ -0.060∗∗∗ -0.014∗∗∗ -0.013∗∗∗ 0.087∗∗∗

(0.003) (0.008) (0.004) (0.003) (0.010)

Control Mean .137 .311 .238 .105 .346
Counties 191 191 191 191 191
Experiments 63 63 63 63 63
Panel D: E�ects Relative to Consolation Prizes

Winning Location -0.042∗∗∗ -0.168∗∗∗ -0.029∗∗ -0.013 0.211∗∗∗

(0.010) (0.028) (0.009) (0.008) (0.036)

Control Mean .106 .429 .23 .1 .241
Counties 25 25 25 25 25
Experiments 12 12 12 12 12
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Notes: Robust standard errors are in parentheses. Each row and column displays the

results from a separate county-level regression where the dependent variable is the column

variable, and the independent variable is an indicator for whether the county won the site

selection experiment. All regressions include experiment �xed e�ects. For panels A, B, and

D, college attainment shares correspond to the over 25 population in the county. For panel C,

based on the Opportunity Insights data, college attainment shares correspond to individuals

born between 1978 and 1983.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 3: Two Stage Least Squares Results

(1) (2) (3) (4) (5)
HS Dropout No College Some College AA Degree BA or Grad

Degree
Panel A: Main Estimates

Has a College -0.126*** -0.422*** -0.060*** -0.025*** 0.508***
(0.022) (0.062) (0.013) (0.007) (0.075)

Education Desert 0.099*** 0.332*** 0.047*** 0.020*** -0.399***
(0.019) (0.056) (0.011) (0.006) (0.068)

Ln(Colleges+1) -0.073*** -0.245*** -0.035*** -0.015*** 0.294***
(0.015) (0.043) (0.008) (0.004) (0.051)

Yrs Exposure All Colleges (100s) -0.024*** -0.082*** -0.012*** -0.005** 0.098***
(0.006) (0.019) (0.003) (0.002) (0.023)

Ln(Yrs Exposure All Colleges +1) -0.021*** -0.070*** -0.010*** -0.004** 0.085***
(0.004) (0.012) (0.002) (0.001) (0.014)

Yrs Exposure Any College (100s) -0.066*** -0.221*** -0.031*** -0.013*** 0.266***
(0.012) (0.033) (0.007) (0.004) (0.040)

Counties 191 191 191 191 191
Experiments 63 63 63 63 63
Panel B: Excluding College Employees Bounding Exercise

Has a College -0.105*** -0.339*** -0.002 -0.001 0.343***
(0.021) (0.056) (0.013) (0.008) (0.064)

Education Desert 0.082*** 0.267*** 0.002 0.001 -0.269***
(0.017) (0.048) (0.011) (0.006) (0.053)

Ln(Colleges+1) -0.061*** -0.197*** -0.001 -0.001 0.199***
(0.013) (0.035) (0.008) (0.004) (0.036)

Yrs Exposure All Colleges (100s) -0.020*** -0.066*** -0.000 -0.000 0.066***
(0.005) (0.015) (0.003) (0.001) (0.015)

Ln(Yrs Exposure All Colleges +1) -0.017*** -0.057*** -0.000 -0.000 0.057***
(0.004) (0.010) (0.002) (0.001) (0.011)

Yrs Exposure Any College (100s) -0.055*** -0.178*** -0.001 -0.001 0.179***
(0.011) (0.030) (0.007) (0.004) (0.033)

Counties 191 191 191 191 191
Experiments 63 63 63 63 6331
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Notes: Robust standard errors are in parentheses. Each row and column displays the

results from a separate 2SLS regression where the dependent variable is the column variable,

the endogenous variable is the row variable, and the instrument is whether the county won

or lost the college site selection experiment. All regressions include experiment �xed e�ects.

College attainment shares correspond to the over 25 population in the county.* p < 0.05, **

p < 0.01, *** p < 0.001
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