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Abstract

Do non-tuition costs constrain college access? From 1995 to 2005, California opened four
new public universities. I exploit these openings to test whether distance is a binding constraint
on four-year college enrollment among new high school graduates. I show that distance is
highly influential: although California has dozens of public four-year colleges, 40 percent of
public university enrollment from new high school graduates occurs at campuses within 25
miles of home. Using event study and difference-in-difference models, I find that the opening
of a new university nearby raises the four-year enrollment rate to the new campuses among
recent high school graduates from local high schools by 1.5 percentage points, with no effect on
the share of local graduates who attend farther-away campuses. Enrollment increases to new
universities are larger among under-represented minority students from the local high schools.
My findings support the view that cost-of-living constraints are binding for many prospective
college students.
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1 Introduction

Questions of college access in the United States have become partially supplanted by concerns

about college completion.1 Policymakers have now focused on identifying ways to retain students

and help them through college than on expanding access to college to potential students. Even

where initial enrollment is concerned, the focus is shifting toward academic preparation and the

admissions process, rather than affordability (Page and Scott-Clayton 2016). Many discussions

presume that cost problems have been addressed by the expansion of student grant aid and loan

programs, such that any student for whom college would be a net-positive-return investment is able

to attend.

But it is not clear that this change in focus is justified. Work over many years has documented

that college proximity is related to college enrollment—those who live near a college are more

likely to enroll (Card 1995; Currie and Moretti 2003)—though questions remain about whether

this relationship is causal or reflective of residential sorting. In this paper, I argue that an effect

of proximity on enrollment is prima facie evidence that access matters—that students’ enrollment

decisions are sensitive to indirect costs of attendance, such as living expenses.

To measure the causal effect of proximity, unbiased by sorting, I exploit quasi-random variation

coming from the opening of four new campuses of the California State University and the University

of California between 1995 and 2005.

The opening of new campuses expanded the total number of college seats in California by a

small amount, so they should have been expected to expand overall college enrollment throughout

the state (assuming that public colleges do not fully crowd out private colleges). These openings

also dramatically reduced the indirect costs of college attendance for the small share of California

studentswho lived near them—where formerly these studentswould have needed tomove away from

home to attend college, now they could remain in their parents’ homes; moreover, proximity may

facilitate outreach and communication from the university as well (Do 2004; Frenette 2006; Spiess

and Wrohlich 2010). Thus, standard substitution effects would imply shifting from farther away

1Based on the U.S. postsecondary educational context, I will use the terms “university,” “four-year college,” and
“four-year institution” interchangeably for any postsecondary institution granting four-year bachelor’s degrees. I also
use “two-year college” and “community college” for institutions granting two-year associate’s degrees and shorter-term
certificates. For reasons discussed later, any references will refer to public colleges and universities in California unless
otherwise specified.
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campuses to the new campuses for local students. On top of this, we might expect these openings to

increase total college enrollment among local students, but only insofar as cost constraints remain

binding in the college admissions decision.

Using data from the California Postsecondary Education Commission, I construct a high school-

college-year panel linking the origin and number of California public high school graduates attend-

ing each California public four-year university. These enrollment counts, combined with each high

school’s count of graduates, are then used to create enrollment shares describing the fraction of

graduates at each high school attending each California public university.

I begin by showing that students rarely travel very far for college. Between 2005 to 2009, the

majority of first-time public university enrollees in California stayed within 50 miles of home, with

almost 40 percent enrolled at campuses less than 25 miles away from their high school of origin.

Next, I use event study and difference-in-difference models to estimate the effect of new

university openings on the enrollment choices of students graduating from nearby “treated” high

schools, those within 25 miles of the new institution. The new universities disproportionately enroll

graduates from local high schools, attracting 1 to 1.5 percent of local high schools’ graduates in

their initial years. By contrast, enrollments to existing public universities from treated high schools

are unaffected after the new universities open nearby, implying that crowd-out effects are small

relative to impacts on the extensive margin of college enrollment. Enrollment increases to the new

universities appear to be larger among under-represented minority (URM) students at the treated

high schools; however, schools with a large share of poorer students, as measured by the student

share receiving free or reduced-price meals (FRPM), do not appear to be affected differently from

new campus openings compared to low-FRPM share schools.

These results imply that reductions in the total cost of attending college can significantly increase

college enrollment rates. Evidently, costs of attendance—particularly living expenses and other

indirect costs, which are often financed by loans, parent contributions, or student employment—

remain a barrier to college enrollment for many students.

In the next section, I briefly review the literature on college proximity and access. Section 3

provides background on new university openings in California, describes the data I use in this study,

and presents descriptive evidence relating distance and college enrollment. Section 4 describes

the empirical strategy I use to estimate the effect of new college openings. I discuss my primary
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results in Section 5, where I also describe heterogeneous effects and provide robustness checks for

my main results. Section 6 concludes.

2 Literature review

Increasing students’ access to postsecondary education has continued to be an important issue, due

to the historic rise of the college-high school wage premium (Goldin and Katz 2008), as well as

the growth of listed tuition prices in recent years (Baum et al. 2015), while state support for public

higher education institutions have declined (Mitchell and Leachman 2015). Many of the policies

to increase college enrollment have focused on the student demand for postsecondary education

among recent high school graduates, by either encouraging a college-goingmindset among students

and lowering the information costs about particular colleges and universities; or by relaxing the

financial constraints of students and their families.2 An earlier stream of literature has focused on

the physical distance to college; researchers have continued this work on college proximity and

access, using more detailed data and newer methodologies.

2.1 College enrollment choice: a basic model

Anderson, Bowman and Tinto (1972) provide a basic conceptual model to help frame the role of

distance on college enrollment. Let Pi j be a function determining the probability that individual i

enrolls in college j:

Pi j = Pi j (Cik,Wik, Rik,Yi) .

k represents the set of all colleges, so j ∈ k. Cik are the costs to i to attend each college in k.

Wik are the expected returns, in wages, earnings, or other compensation for student i for attending

each college in k. Rik are non-monetary admission requirements and constraints, such as academic

selectivity or other restrictions on student i’s background. Yi are student i’s own or family resources

2Examples of these policies include mentoring and advising programs to high school students (Avery, Howell and
Page 2014); mailing college application resources to high-achieving students living in regions with few attendees to
selective colleges (Hoxby and Turner 2013); growth in state and institutional aid resulting indifferent “list prices” for
college (Dynarski and Scott-Clayton 2013); and simplifying the Free Application for Financial Student Aid (FAFSA)
(Dynarski, Scott-Clayton and Wiederspan 2013) as well as providing FAFSA assistance (Bettinger et al. 2012).
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for college, which can include income and wealth. The likelihood that individual i enrolls in any

college is Pi =
∑

j Pi j .

For a particular college j, Pi j is decreasing in the cost to attend Ci j as well as selectivity Ri j ,

and increasing in expected returns Wi j and family resourcesYi. These same characteristics for other

colleges in k generally work in the opposite direction on Pi j : higher costs or selectivity to attend

college k may increase the likelihood of attendance to college j, while higher (relative) expected

returns from attending college k may lower Pi j .

In this model, the opening of a new college j∗ will result in a higher probability of enrollment

Pi j∗ from students in the local vicinity when: other colleges in k are not nearby, such that Ci j∗ is

considerably lower than the cost to attend other colleges, due to students living at home; expected

returns Wi j∗ are similar to Wik (or at least not considerably lower); and admission requirements Ri j∗

are similar or less constraining than other Rik . Students with larger amounts of family resources Yi

may have an increased likelihood Pi j∗ , but they would also have a higher likelihood Pik to attend any

other college k. Lower-income students would have lower likelihoods Pik to enroll at more distant

campuses. The costs avoided by attending the new local college j∗ versus a more distant college

k are “transaction costs” (Frenette 2006; Spiess and Wrohlich 2010) of college attendance: room,

board, and other living costs; searching for available housing; and travel and other non-monetary

costs incurred by living away from family.

2.2 Empirical work on college proximity

Anderson, Bowman, and Tinto’s 1972 study of college proximity and access took place during

a time of growth for postsecondary institutions, with local demand for open-access and two-year

colleges in many communities. In their study, proximity was not a key determinant of college

attendance for college-age youth once ability and family background were controlled for, but they

suggest it may be relevant for lower-income and older students.

However, more recent work consistently shows that the presence of a college in a persons’

county or local labor market results in higher educational attainment and earnings for men in

the United States (Card 1995), and in improved infant health outcomes resulting from higher

educational attainment for women (Currie and Moretti 2003). In these (and related) papers on
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the returns to education, college proximity is used empirically as an instrument in determining

how educational attainment can affect earnings and other outcomes. Unobserved traits, such as

ability and motivation, can both affect education and earnings, potentially biasing estimates of a

causal relationship of education on earnings. In both papers, college proximity appears to have

a greater impact on individuals from lower-income families, suggesting that cost constraints of

college attendance, particularly living costs, are lowered when a college is nearby. Doyle and

Skinner (2016) use various distance and proximity variables, such as the concentration of local

colleges, as instruments for education’s effect on earnings; they confirms the findings in Card (1995)

with more recent data.

It is possible that the negative impact of distance on college enrollment is smaller now than

in prior years, and that the most academically competitive students now face a national market in

attending college, where distance is not a barrier to attendance (Hoxby 2009; Long 2004). However,

recent papers have continued to find that distance is still influential for many students in college

enrollment and postsecondary degree attainment, particularly at two-year and non-flagship four-year

institutions. In general, college enrollment is negatively correlated with increasing distance to the

nearest postsecondary institution in the United States (Alm and Winters 2009; Doyle and Skinner

2016; Long 2004; Rouse 1995), as well as in Canada (Frenette 2004, 2006, 2009) and Germany

(Spiess and Wrohlich 2010). Some of this work on college proximity also compare substitution

between two-year versus four-year college enrollment: as distance to a four-year college increases,

the probability of four-year enrollment falls, while the probability of two-year enrollment rises

(Alm and Winters 2009; Frenette 2004; Rouse 1995) Nearby four-year colleges may then lower the

likelihood of two-year college enrollment.

The work most similar to my own is by Frenette (2009), where he leverages a similar Cana-

dian policy to the one discussed in this paper: the conversion of two-year colleges into four-year

“university colleges” allowed to grant bachelor’s degrees, as well as the construction of one new

four-year university. Frenette provides evidence against neighborhood sorting by showing similar

distributions of test scores among students both near and far away from universities; the students’

test score distributions are similar, conditional on distance to the nearest university. Additionally,

university enrollment trends were similar for both cities with and without a local university during

the study period. Frenette finds that the affected communities with converted and new universi-
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ties have higher university enrollment after the conversions/openings, but lower two-year college

enrollment, with greater increases in the likelihood of university enrollment among lower-income

students. Overall postsecondary participation rates were stable; students substituted away from

college enrollment toward university enrollment.

In this paper, I am able to go into more detail with four-year college enrollment choice in

the California context—I can observe if substitution between new and existing four-year colleges

takes place when these new campuses open. In addition, I focus specifically on new university

sites, versus conversions of existing campuses like in the Canadian example; as discussed below,

four-year enrollment capacity was added without any openings or closings of community college

campuses. Lastly, I am able to observe the year-by-year changes to new and existing university

enrollment, compared to the five-year changes in the Canadian census in Frenette (2009).

3 Policy background

3.1 Postsecondary education in California

California has three systems of public higher education: the University of California (UC) system,

the California State University (CSU or Cal State) system, and the California Community Colleges

(CCC).3 There also exist private non-profit and for-profit institutions in California as well, but the

majority of undergraduates in California attend these three public higher education systems. The

bulk of undergraduates at these three systems are California residents, and for the majority of high

school graduates in California, their first contact with higher education in California is at a CCC,

CSU, or UC institution. The 1960 Master Plan for Higher Education defines the roles of each of

these segments of public higher education in California.4

The University of California system is the research-intensive sector of higher education in the

state, granting a variety of doctoral, professional, and other graduate and undergraduate degrees.

Admittance to the UC system is open to the top 12.5 percent of California high school graduates,

although a smaller percentage of that population enrolls each year. There are nine UC campuses

3This section draws on reports by the California Legislative Analyst’s Office (2016).
4Douglass (2000) provides a detailed institutional history of California higher education and the creation of the

Master Plan.
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open to undergraduate enrollment; the UC system also includes dedicated graduate campuses,

medical centers, and research labs. Full-time equivalent (FTE) student enrollment in the UC

system was 254,000, including undergraduate and graduate students, during the 2015-16 academic

year.

The California State University system targets the top third of high school graduates in the state

for admission; the original purpose of the CSU campuses were to be teacher-training institutions,

later expanding in their role by granting bachelors’ and masters’ degrees.5 Many CSU campuses are

considered “commuter schools”, where local high school graduates and local community college

transfer students enroll to complete four-year degrees while living at or close to home, although

there are some selective CSU institutions that market themselves statewide (and sometimes out-of

state), such as Cal Poly in San Luis Obispo and San Diego State University. There are twenty-three

Cal State campuses in the system, all open to undergraduates; FTE student enrollment was 394,000

students in 2015-16.

Lastly, the California Community Colleges are open-access institutions for all high school grad-

uates to provide lower-division academic courses in preparation to transfer to four-year universities

in California, as well as vocational and technical training to local communities. Statewide and

local agreements help facilitate transfers for community college students to CSU and UC cam-

puses. California contains 72 local community college districts which provide local funding to 113

community college campuses. Much of California’s undergraduate college enrollment takes place

at the public two-year level; FTE student enrollment was 1.2 million in 2015-16.

From 1995 to 2005, three CSU campuses and one UC campus were opened to new first-year

enrollment: CSU San Marcos (CSU-SM) and CSU Monterey Bay (CSU-MB) in 1995, CSU

Channel Islands (CSU-CI) in 2003, and UC Merced (UC-M) in 2005. Figure 1 shows the location

of these new campuses in California, as well as existing public university locations. The three CSU

campuses were open to transfer students a few years before first-year enrollment occurred, while

UC Merced admitted both first-year and transfer students from 2005 onward.

Each new CSU campus had institutional origins as a satellite campus or extension center of an

existing CSU institution.6 In each case, local interest, combined with available facilities and land,

5Institutions in the California State University system were known as “Normal Schools” and “Teachers Colleges”
during the late 19th and early 20th-century.

6San Diego State University operated satellite facilities in north San Diego County from 1979 onward, later
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Figure 1: Map of new and existing public university sites in California

Note: Diamonds indicate new universities; small circles indicate existing universities. Blue symbols indicate University
of California (UC) campuses; red symbols indicated California State University (CSU) campuses.

resulted in the creation of undergraduate campuses.

By contrast, UC Merced was planned from the start as a new public research university serving

California’s Central Valley, a region that had previously been under-served by the University of

California. Throughout the Central Valley, UC attendance rates and the overall share of the

population with a college degree have been consistently lower than the statewide average. The

becoming CSU San Marcos in the early 1990s. San Jose State University had a small center in the city of Salinas in
Monterey County; the 1991 decision to close Fort Ord on the Monterey Bay by 1994 resulted in CSU Monterey Bay.
Lastly, CSU Northridge in the San Fernando Valley of Los Angeles hosted classes in Ventura County since the 1970s;
the closing of Camarillo State Hospital in 1996 led to the creation of CSU Channel Islands. During their existence,
these satellite centers enrolled small numbers upper-division and extension students; first-year students did not take
courses at these centers. For more information, see Gerth (2010).
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selection process for UC Merced took place in the 1990s, focusing first on eight proposed sites,

then three final sites in Merced, Tulare and Fresno counties, with the Merced site chosen in 1995.

However, funding concerns delayed construction and development until the early 2000s (Merritt

and Lawrence 2007).

The new public universities are generally less selective than existing campuses, based on

admittance rates and test scores. For reference, Table A1 compares these charateristics, as well as

1-year retention and 6-year graduation rates.

3.2 Conceptual model of college enrollment choice

In this section I provide a updated conceptual model of college enrollment choice, using a discrete-

choice framework. Each student i, with academic record Si and family resources Fi, can choose

between a variety of four-year colleges. Each college j has the following characteristics: a selectivity

or admission threshold S∗j , such that Si ≥ S∗j must be true for student i to be admitted; the distance

to i’s home, di j ; the cost of tuition and other academic fees, Ti j , which is an increasing function of

Fi; and living costs ci j , where if di j < D, where D is a maximum commuting distance, student i

lives at home, then ci j = 0, otherwise if di j ≥ D, student i lives away from home and incurs cost

ci j = c j , the average living cost at college j

Given these characteristics, the indirect utility vi j for student i to attend j can be given by

vi j = θiS∗j − δi
(
Ti j + ci j

)
+ εi j

where θi is an individual-specific weight for student i’s on college selectivity, δi is the disutility of

costs for i to attend college j, and εi j are other unobserved factors affecting student i’s utility by

attending j. The disutility, δi, may be higher for lower-income families:

δi = δ(Fi), δ′ < 0.

This higher disutility factor may be due to borrowing constraints or debt aversion among lower-

income families.

Besides these various vi j , student i also has indirect utility of vi0, her best outside (non-four-year
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college) option, which I generally assume is a two-year community college for these students. The

student then has a choice set of colleges Ai j , where Ai j =
{

j | Si ≥ S∗j
}
+

{
outside option

}
. Then

student i will choose school j (i), where:

j (i) = arg max
j∈Ai j

vi j .

In other words, the choice of college j (or the outside option) maximizes the indirect utility of

student i.

When a new four-year college opens, we would expect the extensive margin of four-year college

enrollment to increase by a larger amount among nearby students if a large proportion of them are

pursuing the outside option and not currently attending (or planning to attend) existing four-year

colleges. Four-year college enrollment should also rise if local students have a high disutility of

cost δi, and if the new college’s selectivity or admission requirements S∗j is lower than for existing

colleges. By contrast, a new four-year college is less likely to boost overall four-year college going

among local high school students when a large share of students are already choosing to attend

existing four-year colleges, when they are more willing to pay for college (and for colleges away

from home).

In the case of the four university campuses discussed in this paper, we do know that their

admission requirements are less selective and have higher admission rates than existing campuses

in their respective university systems, as shown in Table A1 (although UCMerced does have higher

admission requirements than many Cal State campuses). Also, the new campuses have similar

tuition and fees as existing institutions, and the existence of state and federal aid programs such as

the Cal Grant and Pell Grant can reduce the cost of tuition and fees to zero for California students

from low-/moderate-income families. This implies that the main change in cost of attendance will

be the reduction in living costs for attending a college closer to home.

4 Research design

In this paper, I use simple difference-in-difference and event study models to estimate the effect new

university openings have on college enrollment choices of high school graduates. The treatment
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group consists of high schools within 25 miles of a new four-year public university, with the post-

period being the years after the campus is open for first-year student enrollment. The control group

are all other California public high schools outside the 25-mile range of a new public university.

This section will provide information on the data sources and descriptive evidence supporting the

role of distance in four-year college enrollment decisions among California students.

4.1 Data sources

The primary source of data for this project is from the California Postsecondary Education Com-

mission (CPEC), a state agency formerly responsible for policy planning, research, and analysis of

higher education issues for the state of California. While active from 1973, agency funding ended

in 2011, with website access to CPEC’s archive currently maintained by the California Community

Colleges Chancellor’s Office.

CPEC has information on annual first-time enrollments at all University of California, California

State University, and community college campuses in the state. Most importantly, these campuses

report the high school of origin for new enrollees from California. These enrollment counts are

broken down by race/ethnicity and by gender. The summary data provided for these high schools

and colleges includes geographic location, such as the latitude and longitude and/or street addresses.

Using the data sources discussed above, I construct a high school-by-year panel dataset of all

public high schools in California, from 1985 to 2009. For each high school and year, I have the

number of high school graduates and the annual first-time enrollment counts to each UC and CSU

campus from that high school. I then create enrollment shares for each college (and combined first-

time community college enrollment) by dividing the enrollment count at a specific college by the

total graduates from the originating high school. UC and CSU enrollment shares are determined by

the total enrollment counts for all UC and CSU campuses; and the total four-year public university

enrollment share is the combination of enrollment shares at all UC and CSU campuses. Distances

are calculated as the straight-line distance from each public high school to each UC and CSU

campus, using each high school’s or college’s latitude and longitude measures. With these mileage

distances, I can determine the closest CSU and UC institution to each public high school.

The CPEC data includes all public educational institutions with high school graduates, such as
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Table 1: Summary means, high school–college distance in miles

All Control Treatment

Distance to nearest:
4-year public univ.

in 1994 20.4 20.6 19.0
in 2009 19.4 20.4 9.1

UC campus
in 1994 45.4 47.0 29.1
in 2009 40.1 42.0 21.0

CSU campus
in 1994 22.4 22.2 24.5
in 2009 21.0 22.0 11.2

New campus 79.3 85.7 14.4

High schools 743 676 67
Note: Treatment schools are those within 25 miles of a new university campus. Mean distances shown in miles.
Source: CPEC.

continuation, alternative, and adult schools. It also includes data on private high school graduates

attending public colleges in California. However, my primary analysis focuses on graduates from

traditional public high schools attending public higher education institutions in California, since

public high school enrollment makes up the bulk of graduates attending public four-year and two-

year colleges in the state. My primary results are estimated from a balanced-panel sample of high

schools that exist from the start of the data collection period in 1985 to the end in 2009, with each

school having 25 years of observations.7

Table 1 compares how distances from each high school to the nearest public university change

between 1994, before any new campuses have opened, and 2009, the end of the study period. We

can see that the mean distances (in miles) for the entire sample and for the control high schools

are largely similar, and that the distance to the nearest public university ( 20.5 miles) and nearest

CSU campus ( 22 miles) hardly change during the study period. By contrast, the treatment high

schools’ mean distance to any four-year public university falls from 19 to 9.1 miles, a decrease in

travel mileage of over 50 percent. The average distance to a UC falls from 29 to 21 miles (an 8 mile

7The full sample includes high schools that closed before 2009, as well as schools that opened during the study
period, particularly many charter schools. Estimates with this sample are similar to those discussed later in this paper.
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Table 2: Summary means, college enrollment shares

All Treatment
1989-94 2005-09 1989-94 2005-09

HS graduates/year 382 440 398 446

Enrollment share:

Any 4-year 16.2 22.2 15.3 21.9
Existing 4-year 16.2 21.5 15.3 19.1
New 4-year 0 0.8 0 2.8

Any UC 7.2 9.1 8.0 8.9
Flagship UC 2.2 2.2 2.1 2.2
Other UC 5.0 6.7 5.9 6.4

Any CSU 9.0 13.1 7.4 13.0
Any CCC 37.5 34.2 36.9 40.5

High schools 743 67
Note: Treatment schools are those within 25 miles of a new university campus. Mean enrollment shares shown in
percentage points of high school graduates. Source: CPEC.

decrease), while the distance to a CSU campus greatly decreases from 24 to 11 miles. Predictably,

the treatment schools are much closer to a new campus: the average distance is 14 miles to a new

campus for treatment schools, versus 86 miles for control schools.

Table 2 compares high school graduate counts and shares of graduates enrolled in different

types of public colleges, both over time in the five years before a new campus opens (1989–1994)

and in the five years once all new campuses open (2005–2009), and between all high schools and

the treatment schools. High school graduates and enrollment shares for control schools are similar

to the full sample. Over time, high school graduating class sizes are rising statewide and among

the treatment schools, as well as the share reporting first-time postsecondary enrollment after high

school at any public 4-year university, both in the UC and CSU systems. From 1989–1994, the

treatment schools have a slightly smaller share of recent graduates attending 4-year college (15.3

percent versus 16.2 percent statewide), primarily due to the smaller share of CSU enrollees (7.4

percent versus 9 percent statewide). By 2005–2009, 4-year enrollment shares are largely similar

to college enrollments statewide, as well as enrollments in the UC and CSU system. However, we

can clearly see larger enrollment shares to new colleges from the treatment high schools: almost 3
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Figure 2: Distribution of first-time college enrollees in California four-year universities
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Note: Distance bins are marked off in 25-mile intervals. All enrollment distances greater than 400 miles are collected
in right-most bin. Source: CPEC.

percent of treatment high school graduates attend a new college, compared to less than 1 percent

statewide (and a smaller share among the control schools).

4.2 Descriptive evidence

4.2.1 Distance and first-time university enrollment

In this section I provide visual evidence showing how university enrollment in California is inversely

proportional to the distance between a student’s home high school and college location. Figure

2 shows two overlaid histograms showing the distribution of first-year enrollees at University

of California and California State University campuses by distance to their home high school,

demarcated in 25-mile bins. The share of students enrolled in colleges greater than 400 miles

from their home high school are collected in the right-most bin. The distribution in 1985–1989 is

indicated as a narrow black spike, and the 2005–2009 distribution is wider and shaded.
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Figure 3: Enrollment share and distance to college in 2000, 0-100 miles

Note: Each point represents the fractional share of high school graduates enrolled at a specific University of California
or California State University campus in 2000, by high school-college distance. Local polynomial fit uses 2-mile grid
in interval shown. Source: CPEC.

The data show that, conditional on public four-year college enrollment, recent high school

graduates are likely to stay close to home. We can see that between 2005 to 2009, the most recent

period in the data, the majority of first-time public university enrollees in California stay within 50

miles of home, with almost 40 percent enrolled at campuses less than 25 miles away from their high

school of origin. This inverse distance-enrollment relationship is stronger in the earlier 1985–1989

period. There is a slightly greater share of students choosing to enroll in campuses over 300 miles

away by 2005–2009, but the main increase in first-year enrollment share occurs at campuses 25–100

miles away from students’ home high schools.

Additional evidence on distance and enrollment can be seen in Figure 3, a scatterplot describing

the fraction of high school graduates from each California high school enrolled at a specific

University of California or California State University campus in the year 2000, plotted by the

distance from the high school to each institution. Overlaid on this plot is a local polynomial fitted

line, weighted by each high school’s graduate population. Also included is a 95-percent confidence
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Figure 4: Enrollment share and distance to college, year comparison
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Note: Each local polynomial fit line drawn using the method in Figure 3, for the years shown. Source: CPEC.

interval for the fitted line. This figure focuses on distances between 0 to 100 miles; the full plot and

line for all distances in 2000 can be seen in Figure A1. The plot focuses on the bulk of observations

of high school enrollment shares of ten percent and below to a particular university; there are only

a few high schools with over ten percent of their graduates attending a specific campus, which the

fit line does take into account. Many of the possible high school-university enrollment shares are

zero percent, since most high schools only send graduates to a subset of all public universities in

any particular year.

The fitted line shows us that as the distance increases between a high school and an university

campus, the share of high school graduates attending a particular university decreases considerably.

For universities under twenty miles away from a high school, predicted enrollment shares are two

percent or more of the high school’s graduates. Enrollment shares flatten out after 20–25 miles

at about one percent, slowly decreasing to around 0.5 percent as the distance increases. Over 100

miles away, the predicted share is approximately 0.5 percent or less of a high school’s graduates to

more distant colleges. In Figure 4, I compare these fitted lines across multiple years. These data
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Figure 5: First-time enrollment share of high school graduates to CA public universities, statewide
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Monterey Bay; CSU-CI: CSU Channel Islands; UC-M: UCMerced. Reference lines drawn in year before new campus
openings: CSU-SM and CSU-MB, 1995; CSU-CI, 2003; and UC-M, 2005. Enrollment shares weighted by high school
graduating class size. California public high school graduates only. Source: CPEC.

and figures suggest that the fraction of high school graduates attending any four-year university will

increase considerably with a new campus opening nearby.

4.2.2 Capacity at new and existing campuses

The opening of new four-year campusesmay divert students intending to attend existing universities,

if these older institutions cut back on new enrollments when the new campuses open. Students

who sought to attend existing universities may then choose the new campus as a second-choice

option. However, it appears that the admission of new first-year students to these new universities

was often accompanied with expanded enrollment at older institutions, suggesting that as long as

students applied and were qualified to attend an existing institution instead of the new campus, they

could do so.

Figure 5 is a time-series area graph describing the shares of public high school graduates
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Figure 6: First-time enrollment share of high school graduates to CA public universities, treatment
schools only
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Monterey Bay; CSU-CI: CSU Channel Islands; UC-M: UCMerced. Reference lines drawn in year before new campus
openings: CSU-SM and CSU-MB, 1995; CSU-CI, 2003; and UC-M, 2005. Enrollment shares weighted by high
school graduating class size. Only public high school graduates within 25 miles of a new campus are included. Source:
CPEC.

statewide enrolling in existing UCs, existing CSUs, and new campuses, with the total public four-

year college enrollment share in a particular year represented by the vertical sum of these shares.

In general, four-year enrollment shares statewide rise slightly from 1994 onward. The share of

California high school graduates enrolling as first-year students at any existing UC campus is very

stable at 7 to 8 percent. The CSU system shows much more fluctuation in the first-time enrollment

share; it ranges from 8 to 13 percent of high school graduates during the 25-year period. We see

that new colleges enroll a small share of total California high school graduates. Overall, as the

population of public high school graduates has increased, the share of students enrolling in a public

university has at least kept pace, and has slightly increased during this period, even when new

campus enrollment is excluded.

Focusing on the treatment high schoolswithin 25miles of the newuniversities (Figure 6), we now
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see that the first-time enrollment shares of local high school graduates at the new campuses make up

a larger share of all university enrollment. The impact of new college enrollment is approximately

3 percentage points of all high school graduates from nearby high schools, compared to less than 1

percentage point statewide, and that these enrollment shares are consistent during the post-opening

period for each campus. When we decompose the new university enrollment shares as individual

campuses, the fraction attending CSU San Marcos dominates the other new campuses. 8

In general, these examples of UC and CSU enrollment increases, either in percentage shares

of high school graduates or in actual counts, at existing campuses during the 1990s and 2000s do

not suggest that enrollment constraints would have forced university-bound high school graduates

to enroll at any of the new campuses; enrollment capacity for new students does not appear to

have shifted from older campuses to new ones. Instead, these campus openings occurred at the

same time as enrollment capacity increases in both the University of California and California State

University systems. In addition, the similar enrollment trends for existing institutions as shown in

Figures 5 and 6 provide visual support for the difference-in-difference empirical model discussed

in the next section.

5 Empirical model

I seek to estimate the effect of the opening of a new university on local high school graduates’

first-time enrollment at any four-year institution, or a particular subset of institutions, such as new

or existing colleges. These outcome variables, percentage-point shares of enrolled high school

graduates, are constructed as follows. Let Pi jt be the share of high school graduates from high

school i at public four-year college j in year t. These shares are calculated based on the enrollment

and graduation counts in the CPEC data:

Pi jt =
enrollees from HS i to college j in year t

HS graduates from i in year t

We can also think of this share as the probability a randomly-selected student from school i in year

t is enrolled at college j in the fall term after high school graduation. My main outcomes are sums

8Figures A2 and A3 provide enrollment counts for the categories discussed above, both statewide and for treatment
high schools.
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of these individual high school-to-college enrollment shares:

P1
it =

∑
j

Pi jt , j ∈
{
new colleges

}
P2

it =
∑

j

Pi jt , j ∈
{
existing colleges

}
P1

it is the share of graduates from high school i in year t attending a new university; P2
it is the

respective share of graduates attending existing four-year colleges. In the following descriptions, I

will use Pit to represent either one of these outcomes above.

A basic method to estimate the new-university effect on local student enrollment outcomes with

panel data is with a differences-in-differences model, using high-school fixed effects to control for

time-invariant unobserved heterogeneity in college enrollment at each high school; and year-by-

commuting zone (CZ) fixed effects to control for annual enrollment policy changes at the state

level, regional economic conditions, and other school-invariant annual changes in enrollment. This

model would look like

Pit = αi + γt + β · 1 {NewUniv25miit } + εit . (1)

The coefficient of interest, β, is a difference-in-difference estimate of how a new university opening

will differentially affect the enrollment share Pit at local (treatment) high schools 25 miles or less

away to the new campus, versus non-local (control) high schools in the time period after a new

campus opens. NewUniv25miit is an indicator variable that equals one for high schools located

within 25 miles of a new university in a year when the campus is open to first-year (freshman)

enrollment. The set of treated high schools consists of all schools where NewUniv25miit equals

one by 2009. The high-school and year-by-CZ fixed effects are represented by αi and γt .

The empirical model in (1) takes into account each high school’s mean enrollment, as well

as statewide changes in enrollment from year to year. However, a high school’s enrollment share

Pit may be changing in the period studied, with some schools greatly increasing their college

enrollment of recent graduates from the 1980s to the 2000s, while other schools’ enrollment trends

are flat, or possibly even declining. If enrollment trends are not taken into account, the estimate of

β in (1) will be biased. The inclusion of school-specific linear time trends can control for some of
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these changes in college enrollment. Including a linear time trend for each high school to model

(1) results in the following:

Pit = αi + ηi · (time) + γt + β · 1 {NewUniv25mi}it + εit . (2)

The effect of a new college opening is now conditional on yearly statewide changes in enrollment,

as well as the level (αi) and linear trend (ηi) in college enrollment at each high school. β is still

a level change in enrollment when a new campus opens, assuming school-level enrollment trends

otherwise stay the same after the campus opening.

When estimating the effect of opening a new university nearby on P1
it , enrollment to the new

university, I use model (1) because we know enrollment at the new campuses is zero before the

first one opens to first-year students in 1995, so school-specific time trends should not be included.

Including time trends for this outcome will bias downward our estimate of β because the new-

university effect will be partially captured by fitted upward-sloping time trends at the treated high

schools. For the effect on existing university enrollment P2
it , I instead use the time-trend model

(2), because there is time-series evidence of trending college enrollment, even when high-school

and year-by-CZ fixed effects are included. If changes in existing university enrollment from treated

high schools occur from the new college opening, they will be estimated as a one-time drop (or

rise) after the opening occurs, assuming enrollment trends do not also change.

The empirical models above are useful in measuring the average effect of the college opening

on these treated high schools during the post-opening period, but we may want to measure year-

by-year changes in new enrollment in the years after the college opening, as well as estimate

enrollment changes to existing universities from the treated high schools in the years prior to the

new campus opening. The following event study regression models collects these campus openings

and estimates these enrollment effects in event time, both before and after the campus openings:

P1
it = αi + γt +

∑
a≤k≤b

βk · 1 {NewUniv25mi}kit + εit . (3)

P2
it = αi + ηi · (time) + γt +

∑
a≤k≤b

βk · 1 {NewUniv25mi}kit + εit . (4)
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k is an index indicating the year before or after a new campus opening, where k = 0 is the year

the new university accepts high school graduates as first-year students, and values of k < 0 refer

to years before the campus opening. Each (NewUniv25mi)k
st is an indicator variable which equals

one if a high school i is within 25 miles of a new college campus in year t, k years after the campus

opening. I let k = −1, the year before the campus opening, be the base year in these estimations,

and omit that indicator variable from the model. Then each βk is an estimate of the effect of a new

college opening on the enrollment share of high school students in event year k.

In this event study model, a and b are the earliest and latest event-time endpoints. In event time,

I have a balanced sample of all high schools from k = −10 to k = 4, since the first campus opens

to first-year students in 1995, the last campus opens in 2005, and the CPEC data spans 1985 to

2009. The endpoint a = −11 is a bin for all event years −20 ≤ k ≤ −11, and b = 5 is a bin for all

event years 5 ≤ k ≤ 14. My main results use these bins in the estimation; estimates that “saturate”

the model by specifying endpoints for all of these event years are qualitatively and quantitatively

similar.

The event-study models (3) and (4) are respectively equivalent to the difference-in-difference

models 1 and (2), if we constrain βk = β for all k ≥ 0, while also constraining βk = 0 for all

k < 0. I will show that the event study estimates resemble a step function, which support the

simpler difference-in-difference model estimates that follow.

To account for possible correlation in the unobserved εit between high schools in the same

school district, I cluster standard errors at the district level.9 Regressions are weighted by the mean

count of high school graduates at each high school during the study period.10 Lastly, the high

school enrollment share outcome variables, as well as estimates of β and βk , are expressed in

percentage points of high school graduates, instead of decimal values, to help the reader.

9Clustering at the county level results in standard errors that are similar in magnitude.
10Unweighted regression estimates are similar in direction and magnitude.
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Figure 7: New campus enrollment from treated high schools, event study estimates
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Note: Treatment variable is the opening of a new university to first-year enrollment at high schools within 0-25 miles.
Event study model based on equation (4) on p. 21. Balanced sample in event time is marked between k = −10 and
k = 4, with binned estimates for k < −10 and k > 4. Panel period is from 1985 to 2009. The model for new campus
enrollment include year-by-CZ fixed effects and high-school fixed effects. Standard errors clustered by high school,
with 95% confidence interval shown. Source: CPEC.

6 Results

6.1 Event study estimates of new university effect on enrollment

In Figure 7, event study estimates show an immediate increase in university enrollment to new

universities from nearby high schools. Figure 8 shows that the opening of the new universities has

no significant negative or positive effect on enrollments to existing universities from these same

high schools.

In these two figures, the vertical axis is the increase (or decrease) in the share of high school

graduates attending college (or a subset of colleges) for high schools within 0–25 miles of any

new campus opening, compared to high schools outside of this region. The horizontal axis is the

event time before or after a new campus opening, with event time k = 0 representing the year
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Figure 8: Existing campus enrollment from treated high schools, event study estimates
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Note: Treatment variable is the opening of a new university to first-year enrollment at high schools within 0-25 miles.
Event study model based on equation (4) on p. 21. Balanced sample in event time is marked between k = −10 and
k = 4, with binned estimates for k < −10 and k > 4. Panel period is from 1985 to 2009. The model for new campus
enrollment include year-by-CZ fixed effects, high-school fixed effects, and linear high-school time trends. Standard
errors clustered by high school, with 95% confidence interval shown. Source: CPEC.

when a new campus first opens to first-year enrollment. Each point is the estimated difference in

enrollment share between treatment and control high schools for the event time year before or after

a new campus opens, with 95-percent confidence intervals marked above and below with capped

bars. The dot-dash lines mark event time k = −1 on the horizontal axis, where the difference in

enrollment shares between treatment and control high schools is constrained to be equal to zero;

and an enrollment effect of zero on the vertical axis. The sample is balanced in event time between

k = −10 and k = 4. Estimates in event time from k = 5 and greater, as well as k = −11 and less,

are separately binned with estimates shown at the endpoints of the horizontal axis.

In the initial year a new campus opens to first-year enrollment (event time k = 0 in Figure 7),

the share of local high school graduates attending the new campus nearby is about 1.4 percentage

points greater than the share from farther-away high schools, which is generally small and often

zero for most high schools. The following four years also show increased enrollment, between 1.2
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Table 3: Difference-in-difference model estimates of new campuses on enrollment

(1) (2)
New CSU/UC Existing CSU/UC

NewUniv × HS 0-25 mi 1.47∗∗∗ -0.21
(0.21) (0.46)

HS linear time trends no yes

Mean share 0.25 18.56
Note: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01. Clustered standard errors (by school district) in parentheses. Treatment
variable is an indicator for the opening of a new university within 25 miles to first-year enrollment. Mean share
and point estimates are expressed in percentage points of high school graduates. All models include year-by-CZ and
high-school fixed effects. Panel period is from 1985 to 2009. Observations = 18550, high schools = 742, and districts
= 383 in each column. Source: CPEC.

and 1.4 percent of local high school graduates.

The effect of a new college opening on nearby high school graduates’ enrollment at existing

public universities is shown in Figure 8. We see that enrollment to existing campuses from treated

high schools near the new universities is not significantly different from other high schools, either

before or after the new campus opening. The point estimates suggest that these treated high schools

may have had lower public university enrollment shares in the years prior to the new campus

opening, but these estimates are not statistically significant from zero.

6.2 Difference-in-difference estimates

The difference-in-difference estimates support the findings shown before in the event study models

for both new and existing university enrollments. Table 3 presents estimates frommodel (1) for new

university enrollment in column (1), and model (2), which includes linear time trends, for existing

university enrollment in column (2). Enrollment shares to a new four-year public university from

high schools within 0–25 miles of a new campus are on average 1.5 percentage points higher than

for high schools farther away (with p < .01). This estimate is statistically signifcant The statewide

mean share of students attending any of these new campuses directly from high school is quite low,

less than 0.3 percent of high school graduates; a much larger share is drawn from nearby treated

high schools. Existing university enrollment is essentially unchanged from treatment high schools

after the new campuses open; the estimate of -0.2 percentage points is not statistically significant
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Table 4: Difference-in-difference model; multiple treatment groups by distance

(1) (2)
New CSU/UC Existing CSU/UC

NewUniv × HS 0–25 mi 1.50∗∗∗ 0.45
(0.21) (0.60)

NewUniv × HS 25–50 mi 0.04 1.07***
(0.09) (0.39)

HS linear time trends no yes

Mean share 0.263 18.55
Note: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01. Clustered standard errors (by school district) in parentheses. Treatment
variables are indicators for the opening of a new university within 0-25 and 25-50 miles to first-year enrollment. Mean
share and point estimates are expressed in percentage points of high school graduates. All models include year-by-CZ
and high-school fixed effects. Panel period is from 1985 to 2009. Observations = 18550, high schools = 742, and
districts = 383 in each column. Source: CPEC.

from the null hypothesis of having no effect. Compared to the mean share of 18.6 percent of HS

graduates enrolling directly to an existing CSU or UC campus, this decline is negligible.

Table 4 shows model results when we include new college opening indicator variables for high

schools within 0–25 miles and 25–50 miles. Students from this second treatment group of high

schools between 25–50 may also be drawn to the new campuses, even with the farther range.

Now, control high schools are all schools over 50 miles away from a new university location. For

reference, there are 67 sample high schools within 25 miles of a new university, and there are 165

high schools in the sample located between 25–50 miles of the new campuses, out of a total of

743 high schools in the full panel. We see that the estimates for the treatment high schools within

25 miles to a new campus are similar in magnitude to the basic model estimates in Table 3. For

the second treatment group of high schools located between 25 and 50 miles of a new university

campus, enrollment to the new universities is much more like the control high schools; either zero

or very few students attend the new campuses, compared to their fellow students within 0–25 miles

of the new campuses. Interestingly, these high schools within 25–50 miles of a new campus have

a 1 percentage point increase in enrollment to existing universities after the campus opening. It

is unclear why this would occur, but it does rule out “crowd-out” effects of the new campuses

reducing enrollment to existing campuses from both treatment groups of high schools.
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Table 5: Heterogeneous effects by proximity to existing university, diff-in-diff model

(1) (2)
New CSU/UC Existing CSU/UC

NewUniv × HS 0–25 mi, 1.64∗∗∗ -0.57
no existing CSU/UC within 0–25 mi. (0.18) (0.57)

NewUniv × HS 0–25 mi, 1.38∗∗∗ 0.00
and existing CSU/UC within 0–25 mi. (0.30) (0.64)

HS linear time trends no yes

Test if estimates unequal (p-value) .48 .50
Mean share 0.25 18.56

Note: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01. Clustered standard errors (by school district) in parentheses. Treatment
variables are indicators for the opening of a new university within 25 miles to first-year enrollment and whether an
existing public university is also within 25 miles. Mean share and point estimates are expressed in percentage points
of high school graduates. All models include year-by-CZ and high-school fixed effects. Panel period is from 1985 to
2009. Observations = 18550, high schools = 742, and districts = 383 in each column. Source: CPEC.

6.2.1 Heterogeneous effects

In Table 5, I estimate the difference-in difference model by partitioning the treatment schools by

whether or not each school is within 25 miles of an existing university, to test if there may be

heterogeneous effects on enrollment based on proximity to an existing institution. High schools

with an existing college nearby will likely have many of their own graduates attending that col-

lege; the marginal benefits of lower costs of college attendance or increased awareness of college

opportunities by the introduction of a new college are likely to be smaller. We see that enrollment

shares to new campuses are 1.64 percentage points higher compared to control high schools when

there are no other universities within 25 miles; this enrollment share is 0.26 percentage points

less when the high school is near an existing institution. While smaller, these estimates are not

statistically different from each other, as shown by the Wald test p-value of .48. Enrollment shares

to existing institutions show a slight decline for high schools not near an existing college once a new

campus opens, while enrollments to existing colleges are unchanged for schools near an existing

college. These estimates are less precise than for enrollment effects to new colleges, and are both

not statistically significant. It appears that new universities increase enrollment slightly without

crowding out enrollment from neighboring institutions.

Table 6 presents heterogeneous effects by poverty status at each high school, as represented by
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Table 6: Heterogeneous effects by FRPM share, diff-in-diff model

(1) (2)
New CSU/UC Existing CSU/UC

NewUniv × HS 0–25 mi, 1.37∗∗∗ 0.18
Low FRPM share (0.29) (0.63)

NewUniv × HS 0–25 mi, 1.60∗∗∗ -0.68
High FRPM share (0.38) (0.47)

HS linear time trends no yes

Test if estimates unequal (p-value) .65 .20
Mean share 0.25 18.56

Note: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01. Clustered standard errors (by school district) in parentheses. Treatment
variables are indicators for the opening of a new university within 25 miles to first-year enrollment and for schools
with a large share of students qualified for free- or reduced-price meals (FRPM). Mean share and point estimates are
expressed in percentage points of high school graduates. All models include year-by-CZ and high-school fixed effects.
Panel period is from 1985 to 2009. Observations = 18550, high schools = 742, and districts = 383 in each column.
Source: CPEC.

the share of students at the high school qualified to receive free- or reduced-price meals (FRPM).

I define the high-poverty schools as having a FRPM share of 26 percent or more during the study

period; this definition is roughly similar to the overall mean andmedian of FRPM rates in California

during this time, both between 28 to 30 percent. Lower-income students may be more likely to

attend the new college due to the lower costs of attendance; on the other hand, students at these

schools may be less likely to be prepared to attend a four-year college immediately after high

school, so the expected direction of the new college effect is unclear. We see that high-FRPM

share treatment high schools have a higher percentage-point increase of students going to the

new colleges, and a small decline in students going to existing colleges, compared to low-FRPM

treatment high schools. However, the point estimates for high-FRPM schools are not statistically

different in magnitude to the estimates for low-FRPM schools, and the point estimates for new

college opening effects on existing college enrollment are both not statistically significant from

zero for both high- and low-FRPM schools.

I also estimate heterogeneous effects for under-represented minority (URM) students, as shown

in table 7. The opening of new campuses may have differential effects on URM students on their

access to college.11 The families of minority students are more likely to have lower incomes and

11I define URM students to include high school graduates recorded as African American/Black, Hispanic/Latino,
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Table 7: Heterogeneous effects for underrepresented minority students, diff-in-diff model

(1) (2)
New CSU/UC Existing CSU/UC

NewUniv × HS 0–25 mi, 1.10∗∗∗ 0.51
non-URM students (0.25) (0.53)

NewUniv × HS 0–25 mi, 1.91∗∗∗ -0.44
URM students (0.37) (0.81)

HS linear time trends no yes

Test if estimates unequal (p-value) .02 .26
Mean URM 0.30 16.58
Mean non-URM 0.26 19.95

Note: ∗ p < .10, ∗∗ p < .05, ∗∗∗ p < .01. Clustered standard errors (by school district) in parentheses. Treatment
variables are indicators for the opening of a new university within 25 miles to first-year enrollment and for underrep-
resented minority (URM) student share. Mean share and point estimates are expressed in percentage points of high
school graduates. All models include year-by-CZ and high-school fixed effects, interacted by URM status. Panel
period is from 1985 to 2009. Observations = 36100, high schools = 722, and districts = 383 in each column. Source:
CPEC.

wealth than the families of White or Asian students, which may make local university enrollment

more attractive to URM students due to lower total costs of college attendance. In these estimates,

each observation is the specific enrollment share by URM status, high school, and year, with each

observation weighted by the count of high school graduates in that category. The year and school

fixed effects, and the school-specific enrollment trends, are all interacted by URM status, so the

estimated effects are net of any differential enrollment behavior of URM students by school or over

time.

The estimates in Table 7 do suggest that the opening of new universities increases enrollment

from nearby high schools to the new campus at a higher rate for URM students versus non-URM

students, with no significant effect on existing university enrollment. Overall, the mean share

of URM students statewide enrolled in a public university immediately after high school is 3.3

percentage points lower than for non-URM students, although URM students are slightly more

likely to be enrolled at a new university. We see that URM students from treated high schools have

a 1.9 percentage-point increase in enrollment to the new colleges after they open compared to URM

students at other high schools; the increase in new college enrollment for non-URM students at

Native American, Pacific Islander, and Other. Non-URM students include White and Asian students.
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treated high schools is 1.1 percentage points. These point estimates are statistically different from

each other (p-value of .02). Existing university enrollments from treated high schools decrease

for URM students and increase for non-URM students, but both estimates are not statistically

significant from zero.

6.3 Robustness checks and extensions

6.3.1 Modifying treatment range

I use a 25-mile range based on previous research on college proximity as well as on the descriptive

evidence of enrollment in the CPEC data. What if this enrollment range was relaxed and estimated

the treatment effect for various boundary distances? In Figures A4, A5, and A6, I present estimates

and standard errors for the effects on all four-year, new campus, and existing campus enrollment

when the treatment high school range is increased from 1 to 80 miles, in 1-mile increments.

Increases in 4-year enrollment from treatment high schools are all significant until ranges over

60 miles, with the estimated increase close to 3 percentage points at ranges under 10 miles, then

between 1.5 to 2 percent up until 45 miles. For new campus enrollment, treatment ranges under

10 miles result in estimates of 2 percentage points or more, which falls steadily as farther-away

high schools are added. Existing university enrollment with larger treatment group ranges is not

significantly different from zero at almost any distance. In general, choosing closer ranges results

in estimates that are primarily driven by new campus enrollment; farther ranges result in a lower

new enrollment share by campus, as well as possible increased enrollment to existing colleges from

high schools 30–50 miles away.

7 Conclusion

In this paper, I have shown that the creation of new public universities increased the share of

local high school graduates enrolled in any public university, and that the bulk of this increase is

due to local students attending the new colleges, with little change in enrollment to other existing

institutions. Since tuition and fees at existing and new public institutions in California were similar

when these campuses opened, the main difference is from the decrease in non-tuition costs of
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college attendance with the opportunity to attend a new campus for local high school graduates. I

present causal evidence that decreases in these non-tuition “transaction” costs, such as housing and

moving costs, also matter in students’ college enrollment, and that distance and proximity are still

relevant margins for college access.

The welfare effects of the increase in new enrollment are ambiguous: while we do not see

a decrease in the existing public university enrollment share from local high schools after a new

university opens, individual students may still have chosen to attend the new local institution, even

when they could be qualified to attend more selective four-year colleges elsewhere. The literature

refers to this as “undermatching”: when prospective college students attend an institution that is

less selective or challenging than other colleges these students could attend based on their academic

preparation, which may result in a lower likelihood of degree completion and longer time-to-degree

for those who do graduate (Bowen, Chingos and McPherson 2009). These detrimental outcomes

result from lower resources-per-student, particularly among less-selective four-year and two-year

public institutions, evenwhen student ability and demographic characteristics are taken into account

(Bound, Lovenheim and Turner 2010, 2012). However, if these new university attendees were

induced to attend the four-year campus versus a two-year community college (or possibly not

attend college immediately after high school), improved graduation and early-career labor market

outcomes among these students are more likely. And as we have seen, existing enrollment shares

to the University of California and California State University systems did not fall, therefore the

introduction of the new campuses did not decrease the likelihood of attendance for students already

intending to attend one of these institutions.

How could higher education policy address concerns of distance and proximity, besides offering

aid to move and live away from home? Online college courses and degree programs have often

been promoted as a possible solution, but student outcomes, such as course passing and degree

completion, are often worse when compared to traditional instruction. More physical university

sites could lower the “distance cost” of college attendance, particularly in areas that lack any public

four-year institutions within commuting range. In addition, existing campuses in population centers

could also boost their enrollment capacity. Both of these options require additional physical capital

and public expenditure that is unlikely to occur in the short run.

In California, a growing share of high school graduates are qualified to attend University of
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California and/or California State University campuses, but choose to go to community college

instead, to cut costs, preferences to attend a particular UC or CSU campus, and for many other

reasons. Students are also much more likely to have a community college in their local vicinity.

Geiser and Atkinson (2013) focus on two institutional changes to community colleges that may

improve degree attainment. One is allowing community colleges to offer four-year degrees, either

in applied fields that do not have degree programs at CSU or UC institutions, or in partnership

with existing four-year colleges in a joint “university center” model. The other change would

be converting all or part of some community colleges to be two-year satellite branch campuses of

existing four-year universities, where lower-division course workwould be completed in preparation

for completing the degree in the parent campus. This model exists in Pennsylvania, Georgia, and

other states. Both policies allow students to live in their local community, while working toward a

four-year degree in a classroom setting.

In this paper I focused on a particular type of college access: first-year enrollment of recent high

school graduates at a public four-year university. This college access pathway is a very specific one:

a larger share of high school graduates inCalifornia first attend a community college versus attending

any UC and CSU campus, the majority with the intent to transfer to a four-year institution—and

even with the barriers and challenges facing community college students, many do so. The role

of nearby four-year campuses may be even more important for prospective transfer students, as

well as the sizable population of “non-traditional” college students, who may be returning to finish

a degree after being—or while in—the workforce, usually after multiple experiences in college,

and possibly with dependents to care for. Further research should focus on the enrollment and

completion behavior of these various kinds of non-traditional students that are often overlooked in

research on college access and degree attainment.
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A Appendix

Figure A1: Enrollment share and distance to college in 2000, all distances

Note: Each point represents the fractional share of high school graduates enrolled at a specific University of California
or California State University campus in 2000, by high school-college distance. Local polynomial fit uses 2-mile grid
from 0-100 miles; 25-mile grid for further distances. Source: CPEC.
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Figure A2: First-time enrollment counts of high school graduates in CSU and UC institutions,
statewide
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Note: California public high school graduates only. UC: University of California; CSU: California State University;
CSU-SM: CSU San Marcos; CSU-MB: CSU Monterey Bay; CSU-CI: CSU Channel Islands; UC-M: UC Merced.
Source: CPEC.
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Figure A3: First-time enrollment counts of high school graduates in CSU and UC institutions,
treatment high schools only
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Note: Only public high school graduates within 25 miles of a new campus are included. UC: University of California;
CSU: California State University; CSU-SM: CSU San Marcos; CSU-MB: CSUMonterey Bay; CSU-CI: CSU Channel
Islands; UC-M: UC Merced. Source: CPEC.

Figure A4: Varying treatment range, all public four-year enrollment
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Figure A5: Varying treatment range, new campus enrollment

0
1

2
3

4
En

ro
llm

en
t s

ha
re

 e
ffe

ct
 e

st
im

at
e 

(p
.p

.)

0 20 40 60 80
Treatment group distance (miles)

Standard errors clustered at county level, 95% CI shown

New campuses: increasing treatment range

Figure A6: Varying treatment range, existing campus enrollment
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Table A1: Campus comparison

Admit SAT Reading SAT Math Retention Grad rate,
rate (%) 25p-75p 25p-75p rate (%) 6yr (%)

CSU Channel Islands 72 430-530 420-530 76 62
CSU Monterey Bay 69 430-540 430-540 83 45
CSU San Marcos 62 430-540 430-540 83 49
CSU Northridge 53 400-510 400-520 77 47
San Diego State (CSU) 34 490-600 510-620 88 66
San Jose State (CSU) 60 450-560 470-600 87 52

UC Merced 67 450-550 460-580 83 64
UC Riverside 58 490-600 520-650 90 69
UC Santa Cruz 56 480-620 510-650 89 77
UC Santa Barbara 36 530-660 570-710 92 81
UC San Diego 33 560-670 630-760 95 86
UC Berkeley 16 600-730 640-770 96 91

Year of data 2014 2014 2014 2013 2008

Source: IPEDS
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